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Abstract

Background

Lesbian, gay, bisexual, transgender, and queer (LGBTQ) populations face multiple health

disparities including barriers to healthcare. Few studies have examined healthcare trainees’

perceptions of their preparedness to care for LGBTQ populations and none have compared

perceptions of training across medicine, dental medicine, and nursing. We aimed to under-

stand variations across disciplines in LGBTQ health by assessing medical, dental, and nurs-

ing students’ perceptions of preparedness across three domains: comfort levels, attitudes,

and formal training.

Methods

We developed a 12-item survey with an interprofessional panel of LGBTQ students from the

schools of medicine, dental medicine, and nursing at a top-tier private university in the

United States. Any student enrolled full time in any of the three schools were eligible to

respond. We performed descriptive statistical analyses and examined patterns in responses

using Kruskal-Wallis tests and an ordered logistic regression model.

Results

1,010 students from the Schools of Medicine, Dental Medicine, and Nursing responded to

the survey for an overall response rate of 43%. While 70–74% of all student respondents felt

comfortable treating LGBTQ patients, fewer than 50% agreed that their formal training had

prepared them to do so. Overall, 71–81% of students reported interest in receiving formal

LGBTQ health education, though dental students were significantly less likely than medical

students to report this interest (OR 0.53, p<0.01). Respondents who identified as LGBQ
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were significantly less likely than heterosexual students to agree that training was effective

(OR 0.55, p<0.01) and that their instructors were competent in LGBTQ health (OR 0.56,

p<0.01).

Conclusion

Despite high comfort levels and positive attitudes towards LGBTQ health, most student

respondents did not report adequate formal preparation. There were some significant differ-

ences between disciplines, but significant gaps in training exist across disciplines. Health

professional schools should develop formal content on LGBTQ health and utilize this con-

tent as an opportunity for interprofessional training.

Introduction

Lesbian, gay, bisexual, transgender, and queer (LGBTQ) individuals experience challenges in

accessing care and achieving positive health outcomes.[1, 2] Compared to their heterosexual

and cisgender peers, LGBTQ people are more likely to be uninsured, to delay or avoid medical

care due to stigma, and to report poor overall health.[2, 3] LGBTQ patients cite discrimination

in healthcare and providers’ lack of awareness of relevant health issues as reasons to delay or

avoid care.[4] The largest survey of transgender individuals in the United States (U.S.) found

that 28% of transgender respondents postponed medical care due to discrimination and 19%

had been refused healthcare due to their transgender or gender non-conforming identity.[5]

Transgender and gender nonconforming individuals are less likely to have health insurance or

regular primary care providers than their cisgender peers.[6] These disparities are, at least in

part, due to bias and lack of training among healthcare providers, including physicians, den-

tists, and nurses. Some recent studies suggest that access to high quality, inclusive healthcare is

increasing,[7] but further improvements in the training of all health professionals will be nec-

essary to improve health outcomes among LGBTQ populations.

Recognizing these disparities, the U.S. Department of Health and Human Services’ Healthy

People 2020 program set goals to improve the health, safety, and well-being of LGBTQ individ-

uals.[7] In 2011, the National Institute of Health (NIH) also commissioned the National Acad-

emy of Medicine (NAM) to conduct a comprehensive review of the health needs of LGBTQ

populations.[2] The report highlighted the paucity of and necessity for research focused on

LGBTQ patients and communities. More recently, the National Institute on Minority Health

and Health Disparities (NIMHD) announced the inclusion of sexual and gender minorities as

a “health disparity population” for health research.[8]

Several studies have evaluated LGBTQ health training and education in medical schools.

Both the American Medical Association (AMA)[9] and Association of American Medical Col-

leges (AAMC)[10] specifically recommend the inclusion of LGBTQ-focused topics in medical

education to adequately prepare clinicians. The AAMC has also developed a curriculum for

“Implementing Curricular and Institutional Climate Changes to Improve Healthcare for Indi-

viduals Who are LGBT, Gender Nonconforming, or Born with DSD,” which outlines the

health needs of LGBTQ individuals and strategies for medical schools in designing curricula

around LGBTQ health.[10] However, a 2011 survey of 176 U.S. medical school deans reported

a median of two hours of LGBTQ-related content, with 44.1% of deans reporting “poor” or

“very poor” coverage of LGBTQ-specific topics.[11] In an online survey of 4,262 medical stu-

dents in the U.S. and Canada, most respondents (67.3%) evaluated their LGBTQ-related
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curriculum as “fair” or worse. After receiving specific education on LGBTQ health, 62.6% of

these students felt more prepared and 46.3% felt more comfortable caring for LGBTQ patients.

[12] Some limited evidence suggests that inclusion of LGBTQ content can effectively improve

patient care. For example, a survey of one urban U.S. medical school found that students who

had more clinical encounters with LGBTQ patients were significantly more likely to take com-

prehensive health histories, hold positive attitudes toward LGBTQ patients, and possess

knowledge of LGBTQ health than students with little or no clinical exposure.[13]

Recent studies have also revealed underlying bias and discrimination against LGBTQ popu-

lations in medical educational settings. One 2017 study found that 41.7% of medical students

had witnessed discriminatory behaviors toward LGBTQ students by their peers and superiors.

[14] In another large study of medical students, 45.8% of heterosexual first-year students

exhibited explicit bias and 81.5% demonstrated implicit bias toward LGBTQ individuals.[15]

A third study tested relationships between medical students’ implicit sexual orientation bias

and various aspects of their medical school environment. They concluded that medical schools

may reduce bias among students by reducing negative role modeling among faculty, improv-

ing the overall climate of diversity, and improving formal student preparedness in LGBTQ

health-related topics.[16]

Fewer studies have evaluated LGBTQ-related content in U.S. dental schools, or attitudes

among dental students. However, the existing evidence suggests that dental medical training

may include significantly less LGBTQ-related content. To provide high quality oral healthcare,

dental professionals must be prepared to address issues of access to care and inclusion, usage

of inclusive language including the preferred name and pronouns of transgender patients, and

recognizing the family structures of LGBTQ individuals. Additionally, dental professionals

must elicit appropriate information and make clinical decisions related to pharmacologic

agents that LGBTQ clients may use (e.g. gender-affirming hormone therapy). This includes

awareness of the side effect profile associated with such agents including possible oral effects

such as increased inflammatory reactions, risk for autoimmune reactions in the oral cavity,

and medication-related xerostomia.[17] Despite the need for LGBTQ competency in dental

medicine, in a 2004 survey of 47 U.S. dental schools, 49% of administrators reported that their

curriculum contained between zero and two hours of LGBTQ-related content.[18] A 2009 sur-

vey of student leaders from 30 dental schools in the U.S. and Canada found that only 13.3%

agreed that their education prepared them well to treat LGBTQ patients.[19] Among U.S. and

Canadian dental school administrators, 62.9% reported that their school had a written policy

to protect LGBTQ students, and 83.3% reported a general anti-discrimination policy. How-

ever, 72.2% disagreed or strongly disagreed that it was important to provide specialized aca-

demic support for LGBTQ students.[20]

Research on LGBTQ-related curriculum in nursing schools is also limited. In one study,

scores on a 15-item LGBT health questionnaire improved from 13.48 to 14.67 after a brief

learning module.[21] Another study surveyed 1,231 nursing school faculty members about

LGBTQ curricular content and their preparedness to teach it.[22] While 70% of faculty

respondents indicated they were moderately or fully ready to teach LGBTQ topics, only 29%

reported they had full or adequate knowledge of LGBTQ health issues.

To our knowledge there have been no published studies comparing LGBTQ curriculum

and attitudes across medical, dental, and nursing schools. However, increasing attention on

interdisciplinary education highlights the value of comparing how these three disciplines

address preparedness to care for LGBTQ patients. By comparing three individual schools at

one large institution, we can gain perspective on the strengths and weaknesses of each and

identify the ways health professional schools may work together to improve efficiently.

Medical, dental, and nursing students’ preparedness in LGBTQ health
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Comparing the attitudes and experiences of students at different health profession schools

may also suggest some underlying differences in the current attitudes of providers in each

field.

The purpose of this study was to assess medical, dental, and nursing students’ perceptions

of their preparedness to care for LGBTQ patients by measuring their comfort levels with, atti-

tudes toward, and formal training in LGBTQ health. We hypothesized that responses in all

three domains would vary by both discipline and demographic groups. Specifically we hypoth-

esized that students identifying as LGBTQ would be more comfortable treating LGBTQ

patients and have more positive attitudes towards LGBTQ populations, but would be less likely

to agree that their formal training in LGBTQ health was adequate.

Methods

We conducted a cross-sectional survey of students in the Schools of Medicine, Dental Medi-

cine, and Nursing at the University of Pennsylvania between August and November 2014. Stu-

dents enrolled in any degree program at these schools were eligible for the study.

Recruitment and procedures

Respondents were recruited through emails from the study team and school administrators

and through distribution of surveys during large course meetings. Students had multiple

opportunities to complete the survey either on paper or online but were instructed to do so

only once. The study’s aims and a statement about voluntary participation were shared ver-

bally, in all emails, and in writing on the survey tool.

Ethics statement

The authors disclose no conflicts of interests.

The University of Pennsylvania IRB approved this investigation (Protocol #820037) as an

exempt study because the study did not require the collection of any identifiable data from any

participants. This designation waived the IRB need for formal written consent. Respondents

read a statement which informed them that the study was completely voluntary, summarized

the purpose of the study, and how their data would be used. Respondents were informed that

by completing the survey they were offering their consent to participate. Students were

encouraged to contact the study team with questions or concerns. We did not collect any iden-

tifying information in order to ensure anonymity and reduce refusal rates due to related con-

cerns. All survey data were stored in the REDCap online data application.[23] The IRB

approved this consent procedure as submitted in our IRB protocol.

Survey tool

We developed a 12-item survey to assess students’ perspectives on how both the formal and

informal curricula at their respective schools prepared them to care for LGBTQ patients. The

“formal curriculum” refers to planned programs and learning experiences and the knowledge

and skills that students are explicitly expected to learn. The “informal curriculum” refers to

ideas and lessons conveyed through policies, role-modeling, and institutional culture.[24] Our

12-item survey tool evaluated self-perception of preparedness across three domains that frame

our broad understanding of preparedness to care for LGBTQ populations: 1) comfort with

providing care to LGBTQ populations, 2) attitudes towards LGBTQ populations and health,

and 3) formal training in LGBTQ healthcare. These domains reflect the recommendations of

AAMC leaders in a recent publication that institutions make active changes to both the formal

Medical, dental, and nursing students’ preparedness in LGBTQ health
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and informal aspects of healthcare training curricula in order to effectively enhance provider

competency and improve patient care.[25] A recent review of educational interventions in

LGBTQ health also supports that both knowledge and attitudes towards LGBTQ populations

and health are important indicators of provider preparedness.[26] This review and other

observational studies confirm that comfort, attitudes, and formal knowledge are all likely to

play important roles in improving patient care.[26–28] Table 1 displays the survey items in

their respective domains.

We developed individual survey items de novo and reviewed them for face and construct

validity with an interprofessional group of LGBTQ and allied students. Questions were explic-

itly formulated to be applicable across healthcare disciplines based on the input of our inter-

professional group. We also distinguished between sexual and gender minorities in all survey

items since all three domains are likely to vary based on the distinction of sexual orientation

and gender identity. Respondents indicated their level of agreement with each survey item on

a 5-point scale from “strongly agree,” “to “strongly disagree.” We also collected the healthcare

discipline, age, gender identity, sexual orientation, and race/ethnicity data.

Data management and statistical analysis

We first conducted descriptive analyses of survey data. Since the meaningful distinctions

between response options “strongly agree” and “agree were unclear, we combined responses

into three groups: “agree/strongly agree,” “undecided,” and “disagree/strongly disagree.” All

statistical analyses are based on these combined response groups. Since the survey tool had not

been formally validated we analyze each survey item individually throughout the analysis.

Several demographic variables were grouped for analysis. We divided age data into four cat-

egories;�22 years old, 23–25 years old, 26–29 years old, and�30 years old. Respondents

could indicate multiple responses for race/ethnicity, sexual orientation, and gender identity,

but we created mutually exclusive categories for analysis. Respondents were categorized as an

underrepresented minority (URM) if they indicated Black, Latino/Hispanic, or Native Ameri-

can/Alaskan Native/Pacific Islander, to reflect common definitions of underrepresentation in

healthcare fields. All respondents with any non-heterosexual sexual orientation (which

Table 1. Survey items given to all respondents.

Survey Items

Comfort Level

1. I feel comfortable discussing sexual health with my patients.

2. I feel comfortable treating lesbian, gay, bisexual, and queer patients.

3. I feel comfortable treating trans-identified patients.

Attitudes

4. I believe it is the responsibility of all healthcare providers to care for LGBTQ patients.

5. I can tell if my patient is lesbian, gay, bisexual, or queer by looking at them.

6. I can tell if my patient is trans or gender-non-conforming by looking at them.

7. It is more challenging to discuss sexual health with LGBTQ patients than with heterosexual or non-transgender

(cis-gender) patients.

Formal Training

8. My training at Penn has prepared me to care for LGBTQ patients.

9. If I have a question regarding LGBTQ care, I know where to look for the answer.

10. My school/program has incorporated LGBTQ related content into a variety of courses.

11. My instructors demonstrate competency in caring for LGBTQ patients.

12. I am interested in receiving further education at Penn about LGBTQ health issues.

https://doi.org/10.1371/journal.pone.0204104.t001
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included lesbian, gay, bisexual, and queer identities) were grouped as “LGBQ” for analysis to

achieve enough statistical power for meaningful findings. We distinguish “LGBQ” respondents

from gender minority respondents because gender identity is distinct from sexual orientation

and transgender individuals also have a distinct sexual orientation. Four respondents marked

“other” as their gender identity. Two of these individuals also marked male or female gender

and were grouped accordingly, while the two respondents who chose only “other” were

grouped in an “other” gender category.

We then compared responses to each question across schools using both the non-paramet-

ric Kruskal-Wallis test with α set to 0.05 and an ordered logistic regression model. The model

estimates the effects of demographic variables, including school, on the likelihood that respon-

dents agreed or strongly agreed with each survey item. Regression coefficients are reported as

odds ratios (OR). Statistical analysis was performed using Stata (StataCorp, Stata Statistical

Software: Release 14, College Station, TX) and R analysis software (The R Project for Statistical

Computing, 3.0, Vienna, Austria).

Results

A total of 1,010 students completed the survey. Table 2 describes characteristics of the sample.

The overall survey response rate was 43%, with a response rate of 76% in the School of Medi-

cine (n = 495), 24% in the School of Dental Medicine (n = 127), and 33% in the School of Nurs-

ing (n = 388). The variation in response rates is likely a product of the convenience sampling

method used for data collection and may reflect students in each school were given opportuni-

ties to complete the survey. Medical students, for example, were most commonly recruited

Table 2. Demographic characteristics of the sample (N = 1,010).

Demographic variable Number of respondents (N) Percent (%)

Total respondents 1,010 100

Age

�22 252 25.8

23–25 409 41.9

26–29 225 23.1

�30 89 9.1

Race/Ethnicity

White 587 58.3

Asian 235 23.3

Black 69 6.9

Latino 105 10.4

Native 11 1.1

Gender

Male 349 34.6

Female 657 65.2

Other 2 0.20

Sexual Orientation

Heterosexual 871 86.7

LGBQ 134 13.3

School

School of Medicine 495 49.0

School of Dental Medicine 127 12.6

School of Nursing 388 38.4

https://doi.org/10.1371/journal.pone.0204104.t002
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during required lecture courses that are typically taken by entire cohorts of students in each

year. Dental students were reached more commonly through email since the study team was

not offered the opportunity to recruit during courses. The mean age for all respondents was

24.7 years and 18% of respondents identified as underrepresented minorities. Across schools,

65% percent of respondents (n = 657) identified as female, and 13% (n = 134) identified as les-

bian, gay, bisexual, or queer, although distributions varied between schools. The School of

Nursing had a higher percentage of female respondents (88%, n = 341) compared to the School

of Medicine (62%, n = 237) and School of Dental Medicine (48%, n = 79). A smaller propor-

tion of Medical students identified as LGBTQ (9%, n = 47) compared to dental (17%, n = 22)

and nursing (17%, n = 65) student respondents.

Overall responses

Fig 1 displays response distributions for each item from all respondents. Respondents reported

generally high comfort levels with and positive attitudes toward LGBTQ health. Overall, 86%

(n = 861) of respondents agreed that they felt comfortable treating lesbian, gay, bisexual, or

queer (LGBQ) identified patients. Fewer respondents (66%) agreed that they felt comfortable

treating trans-identified patients. An overwhelming majority of respondents (97%, n = 972)

agreed that all healthcare providers have a responsibility to care for LGBTQ patients. Only

29% of respondents (n = 290) agreed that discussing sexual health with LGBTQ patients is

more difficult than with heterosexual and cisgender respondents. Two items about identifying

sexual minority and gender minority individuals by sight alone assessed the salience of stereo-

types among respondents. Based on the framing of these items (items #5 and #6), agreement

suggested a stereotypical attitude while disagreement suggested LGBTQ patient competency.

Overall, 84.5% of respondents disagreed that they could identify LGBQ patients by sight and

79.0% disagreed that they could identify transgender patients by sight.

Fewer respondents agreed with survey items focused on formal training in LGBTQ health.

Forty-eight percent of respondents (n = 481) agreed that their training had prepared them to

care for LGBTQ patients, and 45% of respondents agreed that they knew where to look for

information regarding LGBTQ health. Overall, 79% of respondents (n = 671) agreed that they

were interested in receiving more education about LGBTQ health. Students’ perceptions of

Fig 1. Distribution of survey responses by school. The directionality of responses to items 5, 6, and 7 were reversed

in this figure so that A/SA responses consistently indicate higher comfort levels, positive attitudes, or good formal

training in LGBTQ health. This figure uses abbreviated forms of survey items: see Table 2 for full survey items.

https://doi.org/10.1371/journal.pone.0204104.g001
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instructor competency in LGBTQ health was low, with only 48% of students reporting that

their instructors had demonstrated LGBTQ health competency. Similarly, 52% of respondents

reported that their school had integrated LGBTQ content in to the formal curriculum. How-

ever, most students (79%) were interested in further education on LGBTQ health topics in

their professional program.

Variation across participant disciplines

We performed Kruskal-Wallis tests to measure differences in the distribution of responses

between schools, and found significantly different response distributions (p<0.05) for all

survey items except items 8, 9, and 12 (all in the formal training domain). Most of these differ-

ences reflect differences between dental students and other respondents. For example, signifi-

cantly fewer dental students (52%, n = 63) agreed that they felt comfortable discussing sexual

health than medical students (79%, n = 388) and nursing students (76%, n = 295). Significantly

fewer dental students (25%, n = 32) agreed that their instructors demonstrated competence

compared to medical (46%, n = 227) and nursing students (59%, n = 227). Additionally, only

13% (n = 16) of dental students agreed that their curriculum had incorporated LGBTQ related

content compared to 58% (n = 287) and 55% (n = 215) of medical and nursing students,

respectively. While only 3% of medical and nursing students (n = 17; n = 13) agreed that they

could visually identify whether a patient was LGBQ, 6% of dental students (n = 8) agreed. Sim-

ilarly, while only 4% (n = 24) of medical and 5% (n = 17) of nursing students agreed that they

could tell whether a patient was transgender or gender nonconforming by sight, 12% (n = 15)

of dental students agreed. Conversely, more dental students (92%, n = 118) agreed that they

were comfortable treating LGBQ and trans patients than medical (83%, n = 411) and nursing

students (86%, n = 334).

Table 3 shows the results of the ordered logistic regression model, which was used to esti-

mate the effects of demographic variables and specific discipline on the likelihood of agreeing

with each survey item individually.

This model confirms our findings from Kruskal-Wallis tests that dental students were less

likely to be comfortable discussing sexual health (OR 0.27, p<0.001) than medical students,

but more likely to be comfortable treating LGBQ (OR 1.88, p<0.01) and transgender patients

(OR 2.34, p<0.001). Both dental (OR 0.534, p<0.001) and nursing (OR 0.641, p<0.01) student

respondents were more likely than medical students to indicate that discussing sexual health

with LGBTQ patients was more difficult than with heterosexual patients. Dental students were

also again less likely to agree that LGBTQ content was integrated into their program (OR 0.11,

p<0.001) and that their instructors demonstrated competency in this area (OR 0.39, p<0.001).

Nursing students were more likely to agree that their instructors demonstrated competency in

LGBTQ health (OR 1.54, p<0.01) than medical students. Dental students were less likely to

report interest in further training than medical students (OR 0.53, p<0.001).

Variation across demographic characteristics

Results from the logistic regression model also suggest that demographic factors such as partic-

ipant gender, sexual orientation, and race/ethnicity may be associated with the likelihood of

agreeing with the survey items. The two respondents remaining in an “other” gender identity

group were excluded from the regression analysis. Therefore, comparisons by participant gen-

der include only male and female respondents. Compared to male respondents, female (OR
1.51, p<0.05) respondents were more likely to agree that all healthcare providers have a

responsibility to care for LGBTQ patients. Female respondents were also more likely to dis-

agree that one can identify a sexual or gender minority individual by sight alone (OR 0.57,

Medical, dental, and nursing students’ preparedness in LGBTQ health
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p<0.001; OR 0.61, p<0.001). Finally, female respondents were also twice as likely as male

respondents (OR 2.18, p<0.001) to express interest in further education on LGBTQ health

topics.

The odds of agreeing with several survey items were also impacted by participant sexual ori-

entation. Respondents with any LGBQ identity were overall more likely to endorse comfort

with and positive attitudes towards LGBTQ populations. LGBQ respondents were more than

twice as likely to agree that they were comfortable caring for LGBQ (OR 2.20, p<0.001) and

transgender (OR 2.04, p<0.001) patients than were heterosexual respondents. LGBQ (OR 3.97,

p<0.001) respondents were also more likely to agree that all healthcare providers have a

responsibility to care for LGBTQ patients. Similarly, LGBQ respondents were less likely to

agree that they could recognize sexual and gender minorities (OR 0.66, p<0.05; OR 0.64,

p<0.05) by sight alone. LGBQ respondents were less likely to agree that discussing sexual

health with LGBTQ patients is more difficult (OR 0.373, p<0.001). However, LGBQ respon-

dents generally had more negative perceptions of their formal training in LGBTQ health.

LGBQ respondents were less likely to agree that their programs had prepared them to care for

Table 3. Results of the ordered logistic regression model. Reported values are adjusted Odds Ratios (OR) of agreeing with each of the twelve included survey items.

Respondents who indicated gender identifications other than female or male were excluded from this analysis, though their presence at the studied institution should be

noted.

Comfort Level Attitudes Formal Training

Variable 1.

Discus-

sing

sexual

health.

2.

Treating

LGBQ

patients.

3.

Treating

trans

patients.

4.

Responsib-

ility to treat

LGBTQ

patients.

5.

Can tell

if a

patient is

LGBQ.

6.

Can tell

if a

patient is

trans-

gender.

7.

LGBTQ

patients

more

challen-

ging.

8.

Prepared

to treat

LGBTQ

patients.

9. Know

where to

find

LGBTQ

info.

10.

School

has inte-

grated

LGBTQ

content.

11.

Instructors

demon-

strate

competen-

cy.

12.

Interested

in further

LGBTQ

education

n 967 965 826 966 966 967 967 966 966 965 966 827
Age 1.058��� 1.026 1.034� 1.027 0.97 0.982 0.944��� 0.973 0.996 0.961�� 0.944��� 1.011

(continuous)

Gender

Male (ref) 1 1 1 1 1 1 1 1 1 1 1 1

Female 0.871 0.669�� 0.807 1.508� 0.574��� 0.614��� 0.78 0.861 0.732� 0.886 0.756 2.175���

Sexual

Orientation

Heterosexual

(ref)

1 1 1 1 1 1 1 1 1 1 1 1

LGBQ 1.407 2.203��� 2.039��� 3.974��� 0.659� 0.637� 0.373��� 0.554�� 1.1 0.581�� 0.555�� 5.789���

Race/Ethnicity

White (ref) 1 1 1 1 1 1 1 1 1 1 1 1

Asian 0.665�� 0.508��� 0.681� 0.658� 1.765��� 1.679�� 1.332� 0.549��� 0.823 0.688� 0.660�� 1.069

Black 1.532 0.917 0.937 0.955 1.323 1.173 0.823 0.657 0.956 0.619 0.77 1.41

Latinx/

Hispanic

1.008 1.121 1.107 0.797 0.793 0.771 0.822 0.853 0.939 0.871 0.919 1.349

School

Medicine

(ref)

1 1 1 1 1 1 1 1 1 1 1 1

Dental 0.273��� 1.878�� 2.339��� 0.794 2.448��� 2.052��� 0.534��� 0.877 1.134 0.114��� 0.385��� 0.534���

Nursing 1.024 1.077 1.664��� 0.414��� 1.014 0.993 0.641�� 0.947 1.024 0.923 1.536�� 0.735

� = p<0.05.

�� = p<0.01.

��� = p<0.001.

https://doi.org/10.1371/journal.pone.0204104.t003
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LGBTQ patients (OR 0.55, p<0.01), that LGBTQ content was integrated into their programs

(OR 0.58, p<0.01), and that their instructors demonstrated competency in LGBTQ health (OR
0.56, p<0.05). LGBQ respondents were over 5 times as likely (OR 5.79, p<0.001) to report

interest in receiving additional LGBTQ-specific education.

In addition, participant race/ethnicity was found to be associated with the odds of agreeing

with some survey items. Respondents in the Asian race/ethnicity group were less likely to

agree with all three survey items reflecting comfort levels compared to white respondents. This

group of respondents were more likely to agree that they could identify gender and sexual

minority patients by sight alone (OR 1.77, p<0.001; OR 1.68, p<0.01) and that discussing sex-

ual health with LGBTQ patients was more difficult (OR 1.33, p<0.05). We found no statisti-

cally significant differences in odds of agreeing with survey items between white and URM

respondents.

Discussion

To our knowledge this was the first study to examine and compare medical, dental, and nurs-

ing students’ perceptions of their preparedness for caring for LGBTQ populations. Our results

demonstrate that health professional students generally hold positive attitudes towards caring

for LGBTQ populations and have interest in receiving more LGBTQ-focused training. How-

ever, respondents reported mixed evaluations of the formal preparation they had received.

Variation across disciplines

Dental students specifically displayed slightly less positive and more stereotypical attitudes

towards LGBTQ populations and had less positive perceptions of their formal training in

LGBTQ health. There are several possible explanations for these findings. There may in fact be

a more significant gap in LGBTQ health content and instructor competency in this School of

Dental Medicine compared to the School of Medicine and School of Nursing. There was also

less interest in LGBTQ-specific training among dental students. However, dental student

respondents had the highest odds of agreeing that they were comfortable treating LGBQ and

transgender patients. Alternatively, the high reported levels of comfort treating LGBTQ

patients in this survey may be attributable to selection bias, in which dental students who

already felt more comfortable with LGBTQ populations and therefore perceived less need for

additional training in LGBTQ health were more likely to complete the survey. The significantly

lower response rate in the School of Dental Medicine also suggests that selection bias may dis-

proportionately affect findings about dental student respondents.

These seemingly contradictory findings may also reflect the misconception that LGBTQ-

specific training is not relevant to or required for high-quality dental practice. In fact, the

inclusion of LGBTQ healthcare topics in dental curricula is important for various clinical

skills. First, dental practitioners, like all healthcare professionals, need to be aware of and be

able to address barriers to healthcare that are commonly experienced by marginalized popula-

tions. Dental practitioners must also understand the effects of relevant medical history or med-

ication use on dental care, and effectively screen for oral infections and diseases for which

parts of the LGBTQ population may be at higher risk. These include oral lesions that result

from sexually transmitted infections as well as oral complications of other health disparities

faced by the LGBTQ population, such as decreased healthcare usage, increased substance

abuse, and others. It is important that a dentist can effectively elicit relevant information from

all patients by asking appropriate questions and speaking knowledgeably about sexual health

with all patients.
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The Commission on Dental Accreditation’s accreditation standards include standards for

cultural competence.[29] The American Dental Education Association’s Diversity and Inclu-

sion Advisory Committee also recommends that dental education programs include cultural

competency education and “a broader diversity agenda that goes beyond race/ethnicity.”[30]

While these standards and recommendations can be interpreted to include gender and sexual-

ity topics, they do not specifically mention or require coverage of LGBTQ populations.

National dental education organizations should identify and name relevant LGBTQ health

topics and schools of dental medicine should outline specific curricular goals related to

LGBTQ health. These actions by national organizations can help lead to more effective and

complete care of LGBTQ patients in dental care settings.

Differences in trainees’ perceptions of their preparedness to care for LGBTQ populations

across disciplines in this study highlight the potential value of interprofessional learning and

resource-sharing when addressing LGBTQ-focused content. The National Academy of Medi-

cine has identified interprofessional learning as a key strategy for effective health professional

education.[31] Improving LGBTQ health outcomes and narrowing disparities will require

interprofessional and healthcare team-based interventions. Using interprofessional approaches

to improving LGBTQ health education will allow individual schools to benefit from others’

resources and successes and increase opportunities for exposure to LGBTQ populations dur-

ing clinical training. For example, schools could develop cross-listed courses focused on

LGBTQ health topics that are available to students across health professions. Students could

engage in interprofessional clinical and simulation-based training experiences focused on

LGBTQ health that teach both clinically relevant information but also communication and

teamwork skills.[32] Interprofessional programs also have the potential to increase the visibil-

ity of LGBTQ health initiatives within a university or health system, further improving aspects

of the training environment that may impact students’ comfort level with and attitudes

towards LGBTQ populations.

Variation across demographic factors

Respondents’ gender and sexual orientation also impacted responses in this study. For exam-

ple, holding other factors constant, female trainees were more likely to agree that all healthcare

providers have a responsibility to treat LGBTQ patients, and be interested in further LGBTQ-

focused education. Our data cannot explain what is driving such differences, but it is possible

that female-identified trainees have more personal experience with the impact of gender on

health and therefore recognize the importance of LGBTQ-specific health education. Further

research on the impact of provider gender identity on patient care among LGBTQ individuals

is warranted.

LGBQ respondents also reported poorer perceptions of their formal training in LGBTQ

health than those who identified as heterosexual. This population may have higher expecta-

tions for such training, or may be more attentive to the quality of LGBTQ content in their

training. LGBQ respondents also reported more comfort with treating LGBQ and transgender

patients, possibly due to personal or extracurricular clinical experiences in settings with

LGBTQ patient populations. Health professional schools may be able to draw on the experi-

ence and expertise of LGBTQ and allied students to develop formal content, clinical immer-

sion opportunities, and a safe and welcoming climate. Ongoing collaboration with these

student leaders can help identify deficiencies in the formal curriculum and foster innovative

solutions and initiatives to include LGBTQ health. Once identified, however, it is crucial that

the work of students be fully institutionalized via course content, special educational opportu-

nities, programmatic policies, and elsewhere, so that these improvements become effective
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long-term solutions. Changing institutional culture to fully include LGTBQ health content

requires that all students be consistently exposed to LGBTQ content and that schools maxi-

mize opportunities for clinical encounters with LGBTQ patients. This requires the engagement

and commitment of both faculty and school administrators, and permanent integration of

LGBTQ-related topics into health professional training.

Some survey items were also significantly impacted by the race/ethnicity of respondents.

Holding other variables constant, respondents in our study who identified their race/ethnicity

as Asian were significantly less likely to be comfortable with LGBQ and transgender patients,

agree that all healthcare providers were responsible for caring for LGBTQ patients, and had

poorer perceptions of their formal training in LGBTQ health compared to their white peers.

Again, our data cannot explain the cause of these differences, but differences in comfort levels

may reflect different social norms around sexuality and LGBTQ populations. Poorer percep-

tions of their formal training in LGBTQ health may represent a similar attentiveness to content

related to marginalized populations among nonwhite trainees. While no other race/ethnicity

identities were statistically significantly associated with the odds of agreeing with survey items,

all nonwhite groups had point estimates less than one for all survey items that evaluated formal

training (see Table 3). Some research has suggested that a more diverse healthcare workforce

may have the potential to mitigate some healthcare disparities, especially those related to

access.[33, 34]

Study limitations

Our study was limited by several factors. For instance, we achieved a relatively low response

rate (24%) from the School of Dental Medicine and convenience-sampling techniques limit

the representativeness of the sample. In addition, we conducted this study at a single large, pri-

vate university in the northeastern U.S., which may attract a non-representative student body

with particular pre-existing attitudes towards LGBTQ populations. Investigators should extend

this research to include representative samples of medical, dental, and nursing trainees

throughout the U.S. Additionally, we did not formally validate our survey prior to data collec-

tion, though items were reviewed by an interprofessional group of LGBTQ and allied students.

Larger studies would benefit from a validated instrument to measure aspects of curriculum,

including formal evaluation of unconscious and conscious bias against LGBTQ populations

among health professional students.

It is also likely that social desirability bias had some effect on our findings. That is, respon-

dents may not have responded honestly about negative attitudes towards or discomfort with

LGBTQ individuals because they felt pressured to express acceptance of these populations due

to social norms. Healthcare providers may be specifically subject to this bias. Students with

positive attitudes toward LGBTQ populations or more knowledge of LGBTQ-related health-

care topics may have been more likely to respond to the survey. We made efforts to ensure

anonymity of all respondents in order to mitigate the impact of this social desirability bias, but

we recognize that it may still be present. By offering multiple opportunities to complete the

survey to maximize response rate, this survey also was susceptible to redundant sampling.

With de-identified response data, we were not able to delete any duplicate respondents, but all

potential respondents were consistently instructed only to complete the survey once, both ver-

bally and in writing.

Our study was also limited by relatively small sample sizes of LGBTQ respondents. This

required us to combine all sexual minority identities into the “LGBQ” group for analysis. Our

sample did not include enough transgender respondents to provide a meaningful group for

analysis. It may be true that respondents identifying as lesbian, gay, bisexual, queer, or other
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identities may have significantly different perceptions of their training in LGBTQ healthcare,

but we believe that a combined sexual minority group (LGBQ) are likely to represent a mean-

ingful analytic group and that these potential differences are more likely to be at the level of

specific LGBTQ content, which our study did not aim to evaluate.

Our survey did not collect certain data that may also be important in understanding health-

care trainees’ perceptions of preparation in LGBTQ health. For instance, medical trainees with

different intended areas of medical specialization may have different comfort levels with or

attitudes towards LGBTQ patients. However, these differences could be pre-existing, as

opposed to a reflection of their pre-professional training. Regardless of the cause of these

potential differences, though, efforts to improve clinical care will need a basic understanding

of the preparation of clinicians practicing in specific specialties. Additionally, we did not ana-

lyze our data by trainees’ level of education. Nursing students are typically at a different stage

of post-secondary education than are medical and dental students. The inherent differences

between medical, dental, and nursing schools, including required number of years of training,

different degree programs, and undergraduate or graduate-level training, prevented this analy-

sis from being meaningfully included in the current study. Our findings do, however, support

further investigation of how informal and formal curriculum shape comfort, attitudes, and

knowledge throughout the course of healthcare education.

Recommendations

The results of this survey further knowledge of LGBTQ healthcare education by comparing

preparedness across three health professional schools. The results suggest a need for continued

improvements in curriculum and development of validated evaluation tools for health profes-

sional curricula. Findings from this study show that medical, dental, and nursing students

report similar issues in both the informal and formal curricula related to LGBTQ populations.

Our findings suggest that interprofessional efforts to improve LGBTQ health training are war-

ranted. Interprofessional approaches may be specifically valuable in their capacity to capitalize

on limited resources and effect long-term change in trainee’s behaviors. As mentioned above,

several previous studies have evaluated the short-term impact of brief educational and inte-

grated curricular interventions on LGBT health knowledge, but to our knowledge, no studies

have included long-term follow up to track objective aspects of patient care among those

exposed to these educational interventions.

As healthcare training institutions work to improve curricula, they should also consider the

prevalence of LGBTQ patients and professionals in their own communities. Institutions

should foster inclusive environments and respect the expertise of these individuals and

communities.

Interventions can also be made in individual programs to improve LGBTQ healthcare

training. LGBTQ-related content in all healthcare training programs should appear as distinct

topics, such as hormonal and surgical gender affirmation, the increased risk of mood disorders

in certain LGBTQ communities due to social isolation and discrimination, health disparities

affecting LGBTQ populations including increased alcohol, drug, and tobacco use, and appro-

priate use of language and gender pronouns. This content should also emerge through increas-

ing visibility of these populations within more general topics. For example, case studies

introduced throughout the curriculum should include LGBTQ people and families, and

courses that focus on patient-provider communication, building rapport, or professionalism

should include specific issues faced by LGBTQ populations. This content should be evidence-

based and should avoid further stigmatization of LGBTQ people while addressing difficult and

sensitive topics through contextualization.
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Supporting information

S1 Table. Complete participant data. This table includes responses to all survey items from

all student participants.

(XLSX)

S1 Fig. Survey items. This figure depicts the survey administered to respondents in the School

of Dental Medicine; respondents in the School of Medicine and School of Nursing responded

to the same survey items that referred to their respective schools.

(PDF)

Acknowledgments

The authors wish to acknowledge Rosemary Thomas and Daniel Calder for logistical support

with study design and writing processes. We would also like to thank members of the faculty

and administrative staff at the School of Medicine, School of Dental Medicine, and School of

Nursing who assisted with survey distribution.

Author Contributions

Conceptualization: Madelyne Z. Greene, Katherine France, Emily Wolfe-Roubatis.

Data curation: Edward F. Kreider, Emily Wolfe-Roubatis.

Formal analysis: Madelyne Z. Greene, Edward F. Kreider, Kevin D. Chen, Andy Wu.

Funding acquisition: Madelyne Z. Greene.

Investigation: Madelyne Z. Greene, Katherine France, Edward F. Kreider, Emily Wolfe-

Roubatis.

Methodology: Madelyne Z. Greene, Kevin D. Chen, Andy Wu.

Project administration: Madelyne Z. Greene.

Supervision: Andy Wu, Baligh R. Yehia.

Writing – original draft: Madelyne Z. Greene, Katherine France, Edward F. Kreider, Emily

Wolfe-Roubatis, Kevin D. Chen.

Writing – review & editing: Madelyne Z. Greene, Katherine France, Edward F. Kreider,

Emily Wolfe-Roubatis, Andy Wu, Baligh R. Yehia.

References
1. Committee on Health Care for Underserved Women. Health Care for Transgender Individuals: Commit-

tee Opinion 512. Obstetrics and Gynecology. 2011; 118:1454–8. https://doi.org/10.1097/AOG.

0b013e31823ed1c1 PMID: 22105293

2. National Academy of Medicine. Health of lesbian, gay, bisexual, and transgender populations. Lancet.

2011; 377(9773):1211–. https://doi.org/10.1016/S0140-6736(11)60482-0 PMID: 21481690

3. Krehely J. How to close the LGBTQ health disparities gap. Center for American Progress; 2009.

4. Hafeez H, Zeshan M, Tahir MA, Jahan N, Naveed S. Health Care Disparities Among Lesbian, Gay,

Bisexual, and Transgender Youth: A Literature Review. Cureus. 2017; 9(4):e1184. https://doi.org/10.

7759/cureus.1184 PMID: 28638747

5. Grant JM, Mottet LA, Tanis J, Harrison J, Herman JL, Keisling M. Injustice at Every Turn: A Report of

the National Transgender Discrimination Survey. 2011.

6. Gonzales G, Henning-Smith C. Barriers to Care Among Transgender and Gender Nonconforming

Adults. Milbank Q. 2017; 95(4):726–48. https://doi.org/10.1111/1468-0009.12297 PMID: 29226450

Medical, dental, and nursing students’ preparedness in LGBTQ health

PLOS ONE | https://doi.org/10.1371/journal.pone.0204104 September 20, 2018 14 / 16

http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0204104.s001
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0204104.s002
https://doi.org/10.1097/AOG.0b013e31823ed1c1
https://doi.org/10.1097/AOG.0b013e31823ed1c1
http://www.ncbi.nlm.nih.gov/pubmed/22105293
https://doi.org/10.1016/S0140-6736(11)60482-0
http://www.ncbi.nlm.nih.gov/pubmed/21481690
https://doi.org/10.7759/cureus.1184
https://doi.org/10.7759/cureus.1184
http://www.ncbi.nlm.nih.gov/pubmed/28638747
https://doi.org/10.1111/1468-0009.12297
http://www.ncbi.nlm.nih.gov/pubmed/29226450
https://doi.org/10.1371/journal.pone.0204104


7. Macapagal K, Bhatia R, Greene GJ. Differences in Healthcare Access, Use, and Experiences Within a

Community Sample of Racially Diverse Lesbian, Gay, Bisexual, Transgender, and Questioning Emerg-

ing Adults. LGBT health. 2016; 3(6):434–42. https://doi.org/10.1089/lgbt.2015.0124 PMID: 27726496

8. Office of Disease Prevention and Health Promotion. Lesbian, Gay, Bisexual, and Transgender Health.

Healthy People 2020. 2014.

9. AMA. Eliminating Health Disparities—Promoting Awareness and Education of Lesbian, Gay, Bisexual,

and Transgender (LGBT) Health Issues in Medical Education: American Medical Association; 2016

[Available from: https://policysearch.ama-assn.org/policyfinder/detail/gay?uri=%2FAMADoc%2FHOD.

xml-0-2177.xml.

10. Implementing Curricular and Institutional Climate Changes to Improve Health Care for Individuals Who

are LGBT, Gender Nonconforming, or Born with DSD: A Resource for Medical Educators. Washington,

D.C.: American Association of Medical Colleges; 2014.

11. Obedin-Maliver J, Goldsmith ES, Stewart L, White W, Tran E, Brenman S, et al. Lesbian, gay, bisexual,

and transgender-related content in undergraduate medical education. Jama. 2011; 306(9):971–7.

https://doi.org/10.1001/jama.2011.1255 PMID: 21900137

12. White W, Brenman S, Paradis E, Goldsmith ES, Lunn MR, Obedin-Maliver J, et al. Lesbian, Gay, Bisex-

ual, and Transgender Patient Care: Medical Students’ Preparedness and Comfort. Teaching and learn-

ing in medicine. 2015; 27(3):254–63. https://doi.org/10.1080/10401334.2015.1044656 PMID:

26158327

13. Sanchez NF, Rabatin J, Sanchez JP, Hubbard S, Kalet A. Medical students’ ability to care for lesbian,

gay, bisexual, and transgendered patients. Family medicine. 2006; 38(1):21–7. PMID: 16378255

14. Nama N, MacPherson P, Sampson M, McMillan HJ. Medical students’ perception of lesbian, gay, bisex-

ual, 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):1368850. https://doi.

org/10.1080/10872981.2017.1368850 PMID: 28853327

15. Burke SE, Dovidio JF, Przedworski JM, Hardeman RR, Perry SP, Phelan SM, et al. Do Contact and

Empathy Mitigate Bias Against Gay and Lesbian People Among Heterosexual First-Year Medical Stu-

dents? A Report From the Medical Student CHANGE Study. Academic medicine: journal of the Associ-

ation of American Medical Colleges. 2015; 90(5):645–51.

16. Phelan SM, Burke SE, Hardeman RR, White RO, Przedworski J, Dovidio JF, et al. Medical School Fac-

tors Associated with Changes in Implicit and Explicit Bias Against Gay and Lesbian People among 3492

Graduating Medical Students. J Gen Intern Med. 2017; 32(11):1193–201. https://doi.org/10.1007/

s11606-017-4127-6 PMID: 28766125

17. Stefanou L, Beall A, Jennings H. Treating the transgender patient. Dimensions of Dental Hygiene.

2018.

18. More FG, Whitehead AW, Gonthier M. Strategies for student services for lesbian, gay, bisexual, and

transgender students in dental schools. J Dent Educ. 2004; 68(6):623–32. PMID: 15217081

19. Anderson JI, Patterson AN, Temple HJ, Inglehart MR. Lesbian, gay, bisexual, and transgender (LGBT)

issues in dental school environments: dental student leaders’ perceptions. J Dent Educ. 2009; 73

(1):105–18. PMID: 19126771

20. Behar-Horenstein LS, Morris DR. Dental School Administrators’ Attitudes Towards Providing Support

Services for LGBT-Identified Students. J Dent Educ. 2015; 79(8):965–70. PMID: 26246536

21. Strong KL, Folse VN. Assessing undergraduate nursing students’ knowledge, attitudes, and cultural

competence in caring for lesbian, gay, bisexual, and transgender patients. The Journal of nursing edu-

cation. 2015; 54(1):45–9. https://doi.org/10.3928/01484834-20141224-07 PMID: 25535762

22. Lim F, Johnson M, Eliason M. A National Survey of Faculty Knowledge, Experience, and Readiness for

Teaching Lesbian, Gay, Bisexual, and Transgender Health in Baccalaureate Nursing Programs. Nurs-

ing Education Perspectives. 2015; 36(3):144–52.

23. Harris PA, Taylor R, Thielke R, Payne J, Gonzalez N, Conde JG. Research electronic data capture

(REDCap)—A metadata-driven methodology and workflow process for providing translational research

informatics support. Journal of Biomedical Informatics. 2009; 42(2):377–81. https://doi.org/10.1016/j.

jbi.2008.08.010 PMID: 18929686

24. UNESCO. The Curriculum: United NationalEducational, Scientific and Cultural Organization [Available

from: http://www.unesco.org/education/tlsf/mods/theme_a/popups/mod05t01s01.html.

25. Donald CA, DasGupta S, Metzl JM, Eckstrand KL. Queer Frontiers in Medicine: A Structural Compe-

tency Approach. Acad Med. 2017; 92(3):345–50. https://doi.org/10.1097/ACM.0000000000001533

PMID: 28225731

26. Sekoni AO, Gale NK, Manga-Atangana B, Bhadhuri A, Jolly K. The effects of educational curricula and

training on LGBT-specific health issues for healthcare students and professionals: a mixed-method

Medical, dental, and nursing students’ preparedness in LGBTQ health

PLOS ONE | https://doi.org/10.1371/journal.pone.0204104 September 20, 2018 15 / 16

https://doi.org/10.1089/lgbt.2015.0124
http://www.ncbi.nlm.nih.gov/pubmed/27726496
https://policysearch.ama-assn.org/policyfinder/detail/gay?uri=%2FAMADoc%2FHOD.xml-0-2177.xml
https://policysearch.ama-assn.org/policyfinder/detail/gay?uri=%2FAMADoc%2FHOD.xml-0-2177.xml
https://doi.org/10.1001/jama.2011.1255
http://www.ncbi.nlm.nih.gov/pubmed/21900137
https://doi.org/10.1080/10401334.2015.1044656
http://www.ncbi.nlm.nih.gov/pubmed/26158327
http://www.ncbi.nlm.nih.gov/pubmed/16378255
https://doi.org/10.1080/10872981.2017.1368850
https://doi.org/10.1080/10872981.2017.1368850
http://www.ncbi.nlm.nih.gov/pubmed/28853327
https://doi.org/10.1007/s11606-017-4127-6
https://doi.org/10.1007/s11606-017-4127-6
http://www.ncbi.nlm.nih.gov/pubmed/28766125
http://www.ncbi.nlm.nih.gov/pubmed/15217081
http://www.ncbi.nlm.nih.gov/pubmed/19126771
http://www.ncbi.nlm.nih.gov/pubmed/26246536
https://doi.org/10.3928/01484834-20141224-07
http://www.ncbi.nlm.nih.gov/pubmed/25535762
https://doi.org/10.1016/j.jbi.2008.08.010
https://doi.org/10.1016/j.jbi.2008.08.010
http://www.ncbi.nlm.nih.gov/pubmed/18929686
http://www.unesco.org/education/tlsf/mods/theme_a/popups/mod05t01s01.html
https://doi.org/10.1097/ACM.0000000000001533
http://www.ncbi.nlm.nih.gov/pubmed/28225731
https://doi.org/10.1371/journal.pone.0204104


systematic review. J Int AIDS Soc. 2017; 20(1):21624. https://doi.org/10.7448/IAS.20.1.21624 PMID:

28782330

27. Dorsen C, Van Devanter N. Open arms, conflicted hearts: nurse-practitioner’s attitudes towards working

with lesbian, gay and bisexual patients. J Clin Nurs. 2016; 25(23–24):3716–27. https://doi.org/10.1111/

jocn.13464 PMID: 27378410

28. Rerucha CM, Runser LA, Ee JS, Hersey EG. Military Healthcare Providers’ Knowledge and Comfort

Regarding the Medical Care of Active Duty Lesbian, Gay, and Bisexual Patients. LGBT Health. 2018; 5

(1):86–90. https://doi.org/10.1089/lgbt.2016.0210 PMID: 29099330

29. Commission on Dental A. Accreditation Standards for Dental Education Programs. 2016. Contract No.:

Report.

30. ADEA. Access, Diversity and Inclusion Washington, D.C.: American Dental Education Association;

2017 [Available from: http://www.adea.org/ADI/.

31. Committee on Quality Health Care in America IoM. Crossing the quality chasm: a new health system for

the 21st century: Washington, D.C.: National Academy Press, [2001]©2001; 2001.

32. Russell S, More F. Addressing Health Disparities via Coordination of Care and Interprofessional Educa-

tion: Lesbian, Gay, Bisexual, and Transgender Health and Oral Health Care. Dent Clin North Am. 2016;

60(4):891–906. https://doi.org/10.1016/j.cden.2016.05.006 PMID: 27671960

33. Mensah MO, Sommers BD. The Policy Argument for Healthcare Workforce Diversity. J Gen Intern

Med. 2016; 31(11):1369–72. https://doi.org/10.1007/s11606-016-3784-1 PMID: 27431386

34. Jackson CS, Gracia JN. Addressing Health and Health-Care Disparities: The Role of a Diverse Work-

force and the Social Determinants of Health. Public Health Reports. 2014; 129(Suppl 2):57–61.

Medical, dental, and nursing students’ preparedness in LGBTQ health

PLOS ONE | https://doi.org/10.1371/journal.pone.0204104 September 20, 2018 16 / 16

https://doi.org/10.7448/IAS.20.1.21624
http://www.ncbi.nlm.nih.gov/pubmed/28782330
https://doi.org/10.1111/jocn.13464
https://doi.org/10.1111/jocn.13464
http://www.ncbi.nlm.nih.gov/pubmed/27378410
https://doi.org/10.1089/lgbt.2016.0210
http://www.ncbi.nlm.nih.gov/pubmed/29099330
http://www.adea.org/ADI/
https://doi.org/10.1016/j.cden.2016.05.006
http://www.ncbi.nlm.nih.gov/pubmed/27671960
https://doi.org/10.1007/s11606-016-3784-1
http://www.ncbi.nlm.nih.gov/pubmed/27431386
https://doi.org/10.1371/journal.pone.0204104

