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Abstract

Purpose
To identify exemplary medical education 
curricula, operationalized as curricula 
evaluating knowledge retention and/
or clinical skills acquisition, for health 
care for sexual and gender minoritized 
(SGM) individuals and individuals born 
with a difference in sex development 
(DSD).

Method
The authors conducted a systematic 
review of the literature using Preferred 
Reporting Items for Systematic Reviews 
and Meta-Analyses (PRISMA) guidelines. 
Searches were performed in PubMed/
MEDLINE, The Cochrane Library, Web of 
Science, ERIC, Embase, PsycINFO, and 
the gray literature to identify studies 
that (1) pertained to undergraduate 
and/or graduate medical education, (2) 

addressed education on health care of 
SGM/DSD individuals, and (3) assessed 
knowledge retention and/or clinical skills 
acquisition in medical trainees. The final 
searches were run in March 2019 and 
rerun before final analyses in June and 
October 2020.

Results
Of 670 full-text articles reviewed, 7 
met the inclusion criteria. Five of the 
7 studies assessed trainee knowledge 
retention alone, 1 evaluated clinical 
skills acquisition alone, and 1 evaluated 
both outcomes. Studies covered 
education relevant to transgender 
health, endocrinology for patients 
born with DSDs, and HIV primary 
care. Only 1 study fully mapped 
to the Association of American 
Medical Colleges (AAMC) SGM/DSD 

competency recommendations. Six 
studies reported institutional funding 
and development support. No studies 
described teaching SGM/DSD health 
care for individuals with multiply 
minoritized identities or engaging the 
broader SGM/DSD community in medical 
education curriculum development and 
implementation.

Conclusions
Curriculum development in SGM/DSD 
health care should target knowledge 
retention and clinical skills acquisition 
in line with AAMC competency 
recommendations. Knowledge and skill 
sets for responsible and equitable care 
are those that account for structures 
of power and oppression and cocreate 
curricula with people who are SGM and/
or born with DSDs.

	

Sexual and gender minoritized (SGM) 
individuals and individuals born with 
a difference in sex development (DSD) 
experience ongoing health inequities 
that are, in part, caused by intersecting 
systems of oppression embedded in 
health care and medical education. 1–6 
Despite decades of social changes 
and developments to include medical 
education content on people who are 
SGM and/or born with DSDs, 7 in 2011, 
a landmark national survey found that 
medical schools across the United States 
had few to no content hours on SGM/

DSD medical education. 8 At the time, 
common barriers to implementing 
medical education curricula on SGM/
DSD health care included uncertainty 
of what content to teach and where to 
include it in the existing curriculum, 
absence of trained faculty to teach, 
and lack of resources to teach the 
content well. 8,9 In response, in 2014, 
the Association of American Medical 
Colleges (AAMC) released 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 (herein 
referred to as the AAMC SGM/DSD 
competencies) and defined physician 
competence for caring for patients who 
are SGM and/or born with DSDs. 10,11 
These guidelines set the expected 
outcome of physician education such 
that the spectrum of SGM/DSD training 
curricula before independent practice, 
including undergraduate medical 
education (UME) and graduate medical 

education (GME), plays a role in 
supporting the acquisition of physician 
competence. 10

Physician competence and entrustability 
frameworks are central to medical 
education curricula. 12,13 These 
frameworks focus on a combination of 
attitudes, behaviors, knowledge, and 
skills necessary to perform the job of a 
physician. 12,13 Many published studies of 
SGM curricula describe student attitudes, 
implicit biases, and confidence in caring 
for people who are SGM, showing 
favorable attitudes, implicit biases, and 
low confidence in care. 14 However, 
few published studies investigate DSD 
curricula, 15 and even fewer focus on 
the components of competence and 
entrustability frameworks, including 
knowledge retention and clinical skills 
acquisition. 16

Knowledge retention refers to the ability 
to store and use factual information after 
initial didactic presentation. 17 Clinical 
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skills acquisition refers to a learned and 
observable behavior within the process of 
patient care. 18 A recent systematic review 
found that most published curricula 
evaluate pre/post, self-reported, or 
qualitative components of knowledge 
but objectively assess neither knowledge 
retention nor clinical skills acquisition 
relevant to caring for individuals who 
are SGM and/or born with DSDs. 19 
Knowledge retention and clinical skills 
are necessary to ensure quality in 
patient care, and both are challenging to 
assess, 20,21 especially given the apparent 
dearth of examples in the literature on 
SGM/DSD health care education.

Institutional support, intersectionality, 
and community engagement are critical 
components of structural competency 
when caring for individuals who 
are SGM and/or born with DSDs. 22 
Structural competency, a pedagogical 
framework for addressing health-related 
social justice concerns, is essential to 
quality care for people who are SGM 
and/or born with DSDs. 23 Cissexism 
and heterosexism are oppressions 
based on assumption of cisgender and 
heterosexual identities and binary sexes 
(with associated assumptions about 
sexed bodies). 24 Intersectionality theory 
emphasizes cisheterosexist impacts on 
health care for multiply minoritized 
individuals across intersecting structures 
of racism, settler colonialism, classism, 
ableism, and (trans)misogyny. 25–27 
Institutional support has the potential 
to rectify traditional power imbalances 
in medical education by providing time, 
funding, and priority. 28 Community-
engaged approaches have the same 
potential to rectify power imbalance 
by including members of communities 
affected by curriculum in their 
development. 29

The purpose of this systematic review is 
to identify exemplary SGM/DSD medical 
education curricula, operationalized as 
curricula evaluating knowledge retention 
and/or clinical skills acquisition. This 
systematic review additionally seeks to 
understand whether medical education 
curricula apply and are aligned with 
national curricular recommendations 
set forth by the AAMC SGM/DSD 
competencies. 10 Lastly, we examine the 
extent to which medical education curricula 
are institutionally supported, intersectional, 
and created alongside people in health care 
who are SGM or are born with DSDs.

Method

Search strategy
The search was developed in PubMed/
MEDLINE by 2 University of Pittsburgh 
librarians (R.M. and B.F.). Concepts 
searched included (1) medical education 
at undergraduate, graduate, or fellowship 
levels; (2) curriculum; and (3) sexual 
minorities, gender minorities, and DSDs. 
Search terms to represent each concept 
were obtained from existing systematic 
reviews, 30 Medical Subject Heading 
controlled vocabulary, and text mining 
of preliminary search results using 
PubReMiner and the TERMINE batch 
service. 31,32 Harvested vocabulary was 
tested in PubMed/MEDLINE by the 2 
librarians (R.M. and B.F.).

The complete search run in PubMed/
MEDLINE is shown in Supplemental 
Digital Appendix 1, available at http://
links.lww.com/ACADMED/B288. The 
PubMed/MEDLINE search was adapted 
to search the following databases: the 
Cochrane Library, Web of Science Core 
Collection, ERIC (via EBSCOhost), 
Embase, MedEdPORTAL, and APA 
PsycINFO (via Ovid). Gray literature 
sources included Google, dissertations, 
and conference papers identified in the 
database searches. We conducted cited 
reference searching for key references 
and the studies included in the final 
systematic review to supplement the 
database searches. The final searches were 
run in March 2019 and rerun before final 
analyses in June and October 2020.

This review used Preferred Reporting 
Items for Systematic Reviews and Meta-
Analyses (PRISMA) guidelines in the 
presentation of research data. 33 The 
review was not registered, but a protocol 
was developed and may be accessed 
in Supplemental Digital Appendix 
2 available at http://links.lww.com/
ACADMED/B288.

Inclusion and exclusion criteria
This review was not limited to a specific 
time frame. We included studies for 
review that (1) pertained to UME and/or 
GME, (2) addressed education on health 
care of people who are SGM and/or born 
with DSDs, and (3) assessed at least 1 
of 2 educational outcomes: knowledge 
retention and/or clinical skills acquisition 
in trainees. We defined knowledge retention 
as any content taught in an SGM/DSD 
curriculum that is recalled after the discrete 

curriculum is taught, operationalized as 
curricular content recalled after 1 or more 
days of receiving curricula. 17 We defined 
clinical skills acquisition as a “discrete 
and observable act of clinical care.” 18 In 
addition, studies had to be published in 
the English language. Studies that did not 
meet inclusion criteria were excluded from 
this review. We also excluded conference 
abstracts that were not detailed enough to 
assess our inclusion criteria, did not have 
an associated published full text, or had 
authors who could not be contacted for 
clarification regarding their published data.

Title and abstract review
Deduplicated 34 search results were 
imported into DistillerSR (Evidence 
Partners, Ottawa, Ontario, Canada) for 
inclusion analysis and data extraction. 
Studies were screened for eligibility by 5 
independent reviewers (J.B.M.-M., E.U., 
J.K.P., C.P.D., and G.S.). We selected 
articles for full-text review if they 
pertained to UME and/or GME and 
addressed education on health care of 
individuals who are SGM and/or born 
with DSDs. Articles could be included 
for full-text review even if they did not 
discuss knowledge retention or clinical 
skills acquisition in the abstract. Studies 
were included or excluded based on 
consensus between 2 reviewing authors. 
A discrepancy in classification was settled 
by a separate third reviewer (K.L.E.).

Full-text review and data extraction
Full-text articles were reviewed in their 
entirety for inclusion by 6 independent 
reviewers (J.B.M.-M., E.U., J.K.P., C.P.D., 
G.S., and K.L.E.). We selected full texts 
for data extraction if they fulfilled our 3 
inclusion criteria of UME and/or GME, 
education on health care of individuals who 
are SGM and/or born with DSDs, and 1 
of the 2 education outcomes of knowledge 
retention and/or clinical skills acquisition. 
Two reviewers were needed to include the 
article for data extraction; discrepancies 
were settled by a third independent 
reviewer (J.B.M.-M., E.U., and/or K.L.E.). 
Full texts that did not fulfill these criteria 
were excluded. To better understand 
outcomes assessed by excluded articles, 
reviewers noted whether the article assessed 
outcomes not specific to this review (e.g., 
attitudes, beliefs, confidence) or if the article 
did not assess an intervention. For data 
extraction, 3 reviewers (J.B.M.-M., E.U., 
and K.L.E.) determined whether included 
studies assessed knowledge retention, 
clinical skills acquisition, or both. We 
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assessed whether the studies referenced 
the AAMC SGM/DSD competencies 
and/or mapped their outcomes to these 
competencies. 10 We identified whether the 
educational intervention was delivered at 
the UME or GME level. If the study was 
at the UME level, we identified whether 
the intervention was delivered during 
preclinical or clinical years; if the study was 
at the GME level, we identified whether the 
intervention was delivered during residency 
or fellowship and which specialties were 
targeted. We determined whether these 
interventions were delivered cross-
sectionally or longitudinally. We added 
assessments of the presence of funding, 
development time, and trained faculty in 
author-affiliated projects and institutions 
after the initial protocol was developed. 
Lastly, we investigated whether included 
articles discussed multiple dimensions of 
SGM/DSD identity or engaged the SGM/
DSD community in program development. 
We sought to obtain all results compatible 
with each outcome domain. When data 
were missing or unclear information was 

present, we assumed the information was 
unknown and collaborated on possible 
explanations for missing data.

Risk of bias was assessed by team 
consensus with this study’s lead authors 
(J.B.M.-M., E.U., and K.L.E.) using the 
Critical Appraisal Skills Programme 
Checklist. 35 Risk of bias was assessed in 
October 2021.

Results

Screening and inclusion details
A total of 3,474 articles were identified 
for review based on the search results 
(Figure 1). Of these, 2,797 (80.5%) were 
excluded because they did not pertain 
to SGM medical education. Of the 
remaining 677 articles, 491 (72.5%) were 
excluded because they did not assess 
knowledge retention (6 [0.9%]) or clinical 
skills acquisition (2 [0.3%]) in SGM/DSD 
health care education curricula. Another 
179 (26.4%) of the 677 articles were 
excluded because they were conference 

abstracts for which the authors could 
not be contacted (unavailable contact 
information or no response) for 
clarification on methods or no associated 
full-length manuscript was available. 
Excluded SGM/DSD studies instead 
generally presented observational or 
theoretical findings (155 of 271 [57.2%]), 
findings of knowledge without retention 
(29 of 271 [10.7%]), and findings of 
attitudes and behaviors (31 of 271 
[11.4%]). A total of 7 studies (1.0%) were 
included for final review (Table 1). 36–42

Knowledge retention and skill 
acquisition
Five of the 7 studies assessed trainee 
knowledge retention alone. 36–40 One 
study was related to LGBT (lesbian, 
gay, bisexual, and transgender) 
adolescent health, 36 and 4 studies 
were related to transgender health, 37–40 
2 of which focused specifically on 
transgender youth. 37,38 Three studies 
were delivered cross-sectionally 36,38,39 
and 2 longitudinally 37,40 (Table 1). The 
educational interventions were delivered 
using a 10-session elective course 40; 
1 or 2 lectures 37; 6 online modules 38; 
and 1-time, 1-hour lectures. 36,39 All 
studies demonstrated improvements 
in knowledge retention, including 
knowledge retention on pubertal 
suppression and hormonal transition 
in transgender youth 37; physical 
examination approaches and psychosocial 
and medical considerations for primary 
care of transgender youth 38; increasing 
insurance coverage for transgender 
patients 39; and terminology, medical 
care, and policies informing transgender 
health care. 40

One of the 7 studies assessed trainee 
clinical skills acquisition alone. 41 The 
study, implemented among pediatric 
endocrinology fellows, used 2 interactive 
online cases and follow-up open 
questions focused on communication 
skills between physicians and patients 
born with DSDs. Few endocrinology 
fellows in this study demonstrated the 
ability to adequately provide reassurance 
to family members of children with 
DSDs, inform family members of the 
clinical course of the DSD, discuss long-
term implications, and define the role 
of the DSD team in multidisciplinary 
patient care.

One of the 7 studies assessed both clinical 
skills acquisition and knowledge retention 

Figure 1 Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) 33 
flowchart of record exclusion, inclusion, and review process of 7 studies assessing medical student, 
resident, or fellow knowledge retention and clinical skills acquisition for health care for sexual and 
gender minoritized individuals and individuals born with a difference in sex development.
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as part of a 3-year HIV primary care 
track for residents with a secondary focus 
on SGM health. 42 Trainees developed 
knowledge throughout the 3-year track, 
and 7 of 8 graduates from the first cohort 
received certification from the American 
Academy of HIV Medicine. Clinical 
outcomes related to HIV were measured, 
with residents who participated in the 
track meeting the expected outcomes, 
although clinical skills and knowledge 
retention were not formally assessed.

AAMC SGM/DSD competencies
All included studies were published after 
the 2014 AAMC SGM/DSD competencies 
became available, but only 1 study mapped 
its curriculum fully using the AAMC 
SGM/DSD competencies. 42 Of interest, 
Najor et al 39 referenced earlier learning 
objective recommendations from the 
AAMC without mapping the curriculum 
to them. One study cited the AAMC 
SGM/DSD competencies as demonstrating 
the need for the research but did not align 
its results with the AAMC competencies. 40 
Two studies were conducted in Europe and 
understandably did not map their work 
to the AAMC competencies developed in 
North America. 36,41

Learners reached
Four of 7 curricula were offered as elective 
experiences, 38,40–42 whereas the other 3 
were 1-time mandatory lectures. 36,37,39 
Four studies assessed outcomes among 
medical education 36,37,39,40: 1 assessed 
students in the preclinical years alone, 39 
1 assessed outcomes among students in 
their clinical years alone, 36 and 2 assessed 
outcomes among students in both their 
clinical and preclinical years. 37,40 Two 
studies assessed outcomes in graduate 
medical education: 1 among residents in 
internal medicine 42 and 1 among fellows 
in pediatric endocrinology. 41 One study 
assessed outcomes across UME and GME, 
including fourth-year medical students, 
pediatric interns, and psychiatry interns. 38

Institutional funding and development 
support
Four of the included studies reported 
external funding for their curricular 
projects, 38,40–42 whereas 3 reported no 
funding. 36,37,39 One specifically highlighted 
that longitudinal assessment was 
impaired because of a lack of funding, 40 
and 1 noted concerns for financial 
sustainability. 42 All studies that reported 
study onset relative to publication 38–40,42 

required a minimum of 3 years to 
complete. Studies were hosted at 
worldwide institutions, 36,41 including the 
Yale School of Medicine, 37 the University 
of California San Francisco, 38,40,41 the 
Mayo Clinic Alix School of Medicine, 39 
and The Fenway Institute. 42 The Fenway 
Institute, the University of California 
San Francisco, and the Yale School of 
Medicine are nationally recognized for 
their strong commitments to education 
and training on LGBTQ+ (lesbian, 
gay, bisexual, transgender, and queer) 
issues, including dedicated clinical 
infrastructures to caring for patients who 
are SGM and longitudinal curricula on 
SGM health. 43 These medical schools 
and joint health centers additionally have 
nationally recognized teaching faculty 
with expertise in SGM/DSD health care.

Intersectionality and community 
engagement
None of the included studies described 
efforts to include learning modules about 
people who are SGM or born with DSDs 
with multiple minoritized identities. 
One study involved medical residents in 
providing care to people living with HIV 
such that the general SGM population 
would shape the knowledge development 
of trainees. 42 No other studies described 
involving the broader SGM community 
in creating the curricula for medical 
trainees. However, all except 1 study 37 
reported methods showing that they 
included expert physicians (many 
of whom identify as SGM) and had 
previously published literature and 
guidelines to shape what was taught.

Risk of bias
Supplemental Digital Appendix 3, 
available at http://links.lww.com/
ACADMED/B288, summarizes the 
results of our risk of bias assessment. All 
but 1 study had minimal risk of bias. 37

Discussion

Since the 2014 release of the AAMC 
SGM/DSD competencies, 10 development 
of medical education curricula related 
to the health of people who are SGM 
or born with DSDs has increased. We 
screened 677 full-text articles that 
focused on a range of outcomes within 
SGM/DSD health care education 
(Figure 1). Few published studies assessed 
knowledge retention (6 [0.9%]) and 
clinical skills acquisition (2 [0.3%]). 

Of the 7 included studies, 1 study 42 
specifically used the AAMC SGM/
DSD competencies in guiding their 
curricular content, whereas the other 6 
studies did not. 36–41 These 7 studies 36–42 
took place within relatively supportive 
institutional environments. None of these 
studies described specifically teaching 
intersectionality in SGM/DSD health 
care. None of these studies described 
engaging broader community members 
without clinical training who are SGM 
or born with DSDs when shaping the 
delivered medical education curriculum.

Three major themes arose in our review. 
First, the current published literature 
delivers curricular interventions that 
evaluate attitude and behavior outcomes 
but typically do so without balanced 
representation of knowledge retention 
and clinical skills evaluation. Studies 
of behavior outcomes assessed elective 
or 1-time mandatory lectures, not 
core curricula. 41,42 All included studies 
were published after the 2014 AAMC 
SGM/DSD competencies, 36-42 but 
only 1 study 42 mapped its curriculum 
fully using the AAMC SGM/DSD 
competencies. Core curricula that are 
aligned with national competencies 
and target all 4 outcomes are necessary 
for development and implementation 
of more rigorous and standardized 
SGM/DSD health care training. 
The second theme was of limited 
curricular attention to people born 
with DSDs. Only 1 study assessed 
clinical skills in DSD health care. 41 
DSDs are commonly taught in UME 
in embryology courses, may be tested 
across medical training and licensing 
(i.e., knowledge retention), and warrant 
curricular attention. Existing DSD 
medical education competencies may 
provide a starting point for expanding 
DSD curricula. 10 Spanning these 
challenges is the third and last theme: 
institutional support and structures 
of oppression. Core curricula that 
align with national competencies and 
accurately assess student attitudes, 
behaviors, knowledge, and clinical skills 
in regard to SGM/DSD health care 
require funding and time. 38–40,42 These 
curricula require intersectionality to 
convey and counteract the impacts of 
cisheterosexism across intersecting 
structures of racism, settler colonialism, 
classism, ableism, and (trans)misogyny 
among indigenous, class-oppressed, 
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disabled, and transfeminine queer 
people of color. 25,26 The small number 
of curricula that met the criteria for 
inclusion in this systematic review 
suggests that although the AAMC has 
recommended content to teach, known 
barriers—such as trained faculty, 
resources, and development time—
may continue to impede development 
of high-quality curricula. 8,9 Other 
factors may have contributed to the 
small number of curricula, and future 
research should explore how institutions 
hinder or support the development, 
assessment, and publication of content 
related to knowledge retention and 
clinical skills in SGM/DSD health care.

To identify transformative solutions, 
we may find guidance from individuals 
who are part of SGM/DSD communities 
working to implement SGM/DSD 
curricula. 44 Community engagement 
approaches are demonstrably feasible. 44–46 
Community engagement is a critical 
component of structural competency 
that aims to recenter and balance 
knowledge (and the power associated 
with knowledge) within communities 
affected by such knowledge. 5,47 We 
emphasize the specific importance 
that our innovative strategies can 
and must be taught consistently with 
express attention to intersecting 
systems of oppression, equity, and 
justice. Community engagement and 
intersectionality are critical components 
of structural competency, such that 
building engagement among multiply 
minoritized people and/or people born 
with DSDs and teaching to their needs 
supports achievement of competence 
across structures of oppression. 23

Limitations
This systematic review has several 
important limitations. First, although 
we focus on physician education at the 
undergraduate and graduate levels, given 
the emphasis on AAMC SGM/DSD 
competencies, 10 health care systems are 
composed of diverse health professions 
that all contribute to the experience of 
health care. As curricula increase across 
these diverse health professions, we 
encourage ongoing systematic reviews 
for continuing critical reflection and 
lesson-learning across health care 
professions. Second, all studies that met 
our inclusion criteria and were included 
for final analysis were limited to scholarly, 

peer-reviewed work published in the 
English language. In addition, a notable 
finding of our review was that most of 
the included studies were conducted at 
institutions with strong SGM/DSD health 
care education programs, which may 
suggest that confounding factors—such 
as institutional support—exist, leading 
to their inclusion. Additional curricula 
have likely not yet been published in 
conference abstracts or journals, are 
being used in local environments that 
are less affirming of SGM/DSD content, 
and/or have been published in a language 
other than English, and these curricula 
should be explored. Future efforts should 
be made to help educators translate 
effective curricula into nationally 
accessible spaces. We also acknowledge 
that included curricula may have been 
community informed or included aspects 
of intersectionality, yet such curricula 
have not been published, which may 
reflect other challenges in the publication 
and review process. Recent calls have 
been made for how reviewers and 
journals can support intersectional work 
that can further help to build an evidence 
base for curricula that address inequity. 48

Conclusions
Our systematic review demonstrates 
that although there are an increasing 
number of published curricula that 
address SGM/DSD health care, few of 
these curricula examine the higher-level 
outcomes of knowledge retention and 
clinical skills acquisition. In addition to 
supporting the development of effective 
and impactful curricula that support 
the health needs of people who are SGM 
or born with DSDs, this review renews 
focus on the charge to create high-level 
curricula developed alongside SGM/
DSD communities, which address 
intersectional influences in health. We 
call on institutions of medical education 
to be active participants in combatting 
cisheterosexism across dimensions 
of race, indigeneity, class oppression, 
disability, and (trans)femininity. 
This action is imperative to building 
knowledge and skill sets for responsible 
and equitable care for people who are 
SGM or born with DSDs.
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