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Abstract

Background: Sex as a biological variable and gender as a sociocultural variable influence many health conditions
and outcomes. However, they have not been incorporated systematically into education across health professions.
Methods: Areas of knowledge and abilities that apply to sex and gender education across health professions
were summarized from the 2015 and 2018 Sex and Gender Health Education Summits.
Results: Using this summary, draft tenets were developed by facilitated interprofessional discussion groups at the
2020 Summit, and then reviewed, edited, and refined by a writing group who recommended four tenets that health
care professionals should be able to do: (1) demonstrate knowledge of sex and gender specific health (SGSH), (2)
evaluate literature and the conduct of research for incorporation of sex and gender, (3) incorporate sex and gender
considerations into clinical decision making, and (4) demonstrate patient advocacy with respect to sex and gender.
Conclusion: These tenets provide the framework for collaborative interprofessional education about SGSH.
Individual professions can also use the tenets to develop practice-specific competencies, competency state-
ments, and/or assessment benchmarks within the structures of their respective accrediting bodies to advance the
health of women, men, and sex and gender minority persons. Interprofessional collaborations are key for
sharing best practices in development, curricular integration, and dissemination.
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Introduction

Health care practice has historically been based on
research conducted on males, and health profession

education has been taught from that perspective. In 1990, the
United States National Institutes of Health (NIH) established
the Office of Research on Women’s Health (ORWH) to ad-
dress this deficit. The NIH Revitalization Act of 1993 was
passed to ensure the adequate representation of women in
NIH-funded research.1 These actions ultimately led to re-
quirements for inclusion of both males/men and females/
women in all phases of preclinical and clinical federally
funded studies and analysis of data by sex.

A foundational 2001 report from the Institute of Medicine
reinforced the position that sex differences affect human
health throughout the lifespan and should be a research pri-
ority.2 In 2015, a new NIH policy recommended that re-
searchers should consider sex as a biological variable
(SABV) in basic science studies.3 Nevertheless, most pre-
clinical and clinical research studies still do not adequately
represent females/women, disaggregate, and analyze and
report data by sex, or account for gender influences.4 This
lack is due, in part, to funding concerns, deficiency of
knowledge or recognition of the importance of evaluating
these differences,5 or potentially other factors such as lack of
support for integration, and sexism and genderism.

Together, both sex and gender impact health outcomes for
all persons because every cell has a sex, and every person has
a gender. Specifically, they have an impact on anatomy,
physiology, pathophysiology, the clinical presentation of
disease, access to treatment, and the efficacy and safety of
treatments. The term ‘‘sex’’ refers to biological charac-
teristics such as sex chromosomes and their expression,
reproductive organs (ovaries, testes), and endogenous hor-
mones, which may vary in concentrations and function.
These characteristics categorize humans as female, male,
intersex, and hermaphrodite.6 Gender is a sociocultural
variable and refers to socially constructed roles, behaviors,
expressions, and identities.7 It influences individuals’ be-
haviors, risk factors, perceptions of disease (by patients and
health care professionals), and willingness and ability to
seek health care.8

Gender norms can vary across time and subcultures and
can also have an impact on health through epigenetic pro-
cesses.9 Gender identity and gender expression are nonbinary
and can shift over time in individuals.10 Efforts to measure
gender are underway to guide health care and health policy.11

While both sex and gender have an impact on health for all
persons, they have an additional impact on access to and
quality of care for members of sexual and gender minority
persons due to biases related to sexuality and gender.

To date, evidence of sex and gender differences, along
with the basic concepts of sex and gender, has not been
routinely integrated into teaching and training in health
professions in the United States, and thus do not yet fully
inform clinical practice.12 Furthermore, sex and gender
concepts are just beginning to be explored within interpro-
fessional education.13 Efforts to do so began in 2018 at an
international summit and continued beyond, ultimately
leading to the development of educational tenets aimed at
providing a unified message for broad interprofessional ed-
ucation. This article describes how an interprofessional team

of sex and gender health education experts developed these
tenets for use by all health care professions for the creation of
sex and gender health interprofessional curricula.

Approach: Rationale for Integration of Sex
and Gender Health Into the Curriculum

An initial workshop held at the Mayo Clinic in 2012
brought together 13 groups, representing institutions, orga-
nizations, and government agencies from the United States
and Canada, around the common goal of facilitating the in-
tegration of sex- and gender-based content into medical ed-
ucation and training. In 2015, the first large-scale national
effort to advance sex- and gender-based medical education
was convened at the Sex and Gender Medical Education
Summit held at the Mayo Clinic. A partnership between the
American Medical Women’s Association (AMWA), the
Laura W. Bush Institute for Women’s Health (LWBIWH) at
the Texas Tech University Health Sciences Center, the Mayo
Clinic, and the Society for Women’s Health Research en-
abled this summit. One hundred forty-eight in-person at-
tendees and 27 webcast attendees representing 99 U.S.
institutions, 12 international schools, and 15 professional
organizations, as well as student and nonprofit organizations
and government agencies gathered to create a roadmap for
integrating sex and gender content into medical education.

At that Summit, Ann Bonham, PhD, then Chief Scientific
Officer at the Association of American Medical Colleges,
stated ‘‘Recognizing that sex matters in biological processes
in health and disease is about good science and providing
high quality care to both women and men.’’14 Marjorie Jen-
kins, MD, MEdHP, then Chief Scientific Officer of the
LWBIWH at Texas Tech University Health Sciences Center
and Summit Co-Chair reminded attendees, ‘‘There is no re-
search discovery, no matter how amazing, that will save a
patient’s life unless it first traverses a learning environment.
We must assist current health professionals in recognizing the
increasing body of knowledge around sex and gender dif-
ferences, and even more so, passing knowledge into medical
education.’’14 Summit attendees discussed strategies for
faculty and leaders to use when advocating for improved
medical education within their home institutions.

In 2018, the Sex and Gender Health Education Summit
was held at the University of Utah. The 2018 Summit re-
presented an expansion of the 2015 Summit to an interpro-
fessional collaboration of educators and thought leaders of
multiple profession, including dentistry, medicine, nursing,
occupational therapy, pharmacy, and physical medicine. This
summit was a partnership between AMWA, LWBIWH, the
Mayo Clinic, and the University of Utah. Two hundred forty-
six in-person attendees from 144 U.S. health sciences schools
and health care centers, 8 international schools, 6 associa-
tions and organizations, and 3 government agencies gathered
to develop strategies for assessing and integrating sex and
gender content into curricula.

Summit attendees also discussed comprehensive strategies
for leading and sustaining curricular change. Leslie Halpern,
DDS, MD, PhD, MPH, noted the significance of interprofes-
sional education and collaborative practice initiatives stating
that ‘‘Sex and gender is such an important part of pedagogical
training because it is health determinants that weave within
the tapestry of interprofessional education.’’15 This first
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interprofessional summit on sex and gender enabled exchanges
from various health professions through lectures and work-
shops composed of members from various professions.

Integrating sex and gender concepts into training programs
across all health professions is critical to achieving universal
adoption of sex and gender specific health (SGSH) into clinical
practice. Knowledge of sex and gender concepts is essential in
any scientific field that advances knowledge of pathophysi-
ology, disease prevention, disease management, and health
behaviors, and in understanding overall health. The impor-
tance of adopting sex and gender health differences into cur-
ricula has been previously discussed.12–16 Several examples of
profession-specific institutional initiatives to define compe-
tencies or learning outcomes related to sex and gender have
also been reported in the medical literature.17,18 Apart from
these efforts, limited work has been done to integrate gender
and sex within interprofessional educational activities.19,20

At the 2018 summit, the task was to incorporate Sex and
Gender Health Education (SGHE) into interprofessional ac-
tivities, but as much as we may have delivered an educational
program to the summit audience, we received an education
ourselves. Creating interprofessional experiences in SGHE
does not happen when we do not speak the same language,
and when our accreditation standards do not speak the same
language. There is utility in each profession individually
applying the tenets in their own respective teaching, but it
also extends to the incorporation of SGHE in Interprofes-
sional Education (IPE) as well.

Pathway to Development of Tenets for Sex
and Gender Specific Health Education

The 2015 and 2018 Summits were foundational in incor-
porating SGSH into health professions curricula. As shown at
the 2018 Summit, sex and gender fit into multiple compe-
tency domains in all health professions. However, there has
not been uniform progress in curricular reform, nor estab-
lishment of a consensus definition of SGSH education that
applies to all health professions learners. Obstacles to health
care-wide acceptance of SGSH education and training may
include a lack of understanding of the principles of SGSH
education, the absence of consistent educational competen-
cies, a lack of profession-specific accreditation standards, and
a lack of awareness by curriculum leaders, faculty, and re-
searchers of the importance and impact of this topic, and
difficulties in implementing curricular change.21

To overcome these challenges, a critical objective of the
2020 Sex and Gender Health Education Summit was to arrive
at a consensus about guiding principles that would create a
framework for achieving universal inclusion of sex and gender
content in the teaching and training of future health care pro-
fessionals across all disciplines. The 2020 Summit was co-
sponsored by AMWA, LWBIWH, Mayo Clinic, and Thomas
Jefferson University. It was held virtually due to the COVID-19
pandemic. Total registration was comparable to the 2018
Summit (2018 Summit was 246, and 2020 was 245). The key
question posed at the 2020 Summit was ‘‘What is it that all
health professionals should know and do with respect to sex
and gender specific health?’’ It was agreed that defining prin-
ciples or tenets that are universal to all health professions would
allow a systematic approach for incorporating sex and gender
based content into the curricula across all health professions.

This strategy was modeled after the work of the Interpro-
fessional Education Collaborative (IPEC),22 which had evalu-
ated individual efforts and curricular content in relation to
interprofessional collaboration from a variety of health pro-
fessions. The IPEC defined and subsequently updated, in 2011
and 2016, respectively, four domains for collaborative practice:
values and ethics, roles and responsibilities, interprofessional
communication, and teams and teamwork.22 The four domains
from IPEC allowed for the successful implementation of con-
tent into profession-centric and interprofessional curricula
across health disciplines, and therefore was chosen as a model
for our work. It helped to inform the development of the shared
sex and gender health education tenets described in this article.

In its Core Competencies for Interprofessional Colla-
borative Practice: 2016 Update, the IPEC reiterated eight
reasons why using an interprofessional approach for devel-
oping core competencies is so important. Most of these rea-
sons are equally applicable to, and act as a driving force for,
the development of shared sex and gender health education
tenets. Our interprofessional group was especially committed
to two of the reasons stated by the IPEC.

� Reason 1: ‘‘Create a coordinated effort across the health
professions to embed essential content in all health pro-
fessions education curricula,’’ which is accomplished
through the development of consistent essential elements
that all health professions could incorporate into their
curriculum with a shared interprofessional goal, and
� Reason 2: ‘‘Provide the foundation for a learning

continuum in interprofessional competency develop-
ment across the professions and the lifelong learning
trajectory,’’ which is accomplished through the crea-
tion of sex and gender health tenets that clinicians in all
health professions could use individually as well as to
optimize collaboration.

Tenets for Sex and Gender Health Education Across
Health Professions

Following the 2018 summit, a draft of sex and gender
specific learning goals was developed and adopted by the
LWBIWH and presented at the American Association of

Table 1. Knowledge and Skills for Sex

and Gender Specific Health Education

What all health professionals should know how to do
Define accepted SGSH terminology
Differentiate male and female anatomy/physiology
Identify relevant SGSH epidemiology
Identify sex or gender differences in

pathophysiology/clinical presentation
Identify sex or gender differences in therapeutic response
Recognize sex or gender based disparities in access to

care in health policy

What all health professionals should be able to do
Search and evaluate SGSH Information
Apply SGSH considerations in clinical decision making

and patient care
Incorporate SGSH in scientific inquiry and research

design
Teach SGSH information to others (peer health

professionals or patients)

SGSH, sex and gender specific health.
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Colleges of Pharmacy annual meeting in 2019 by Dr. Re-
becca Sleeper (Table 1). These learning goals became the
basis for developing draft tenets by facilitated interprofes-
sional discussion groups at the 2020 Sex and Gender Health
Education Summit. The revised drafts from each discussion
group were reviewed and edited by an interprofessional
working group (article co-authors) to produce four over-
arching tenets, which are principles to guide this work
(Table 2). The group was chosen during the summit and re-
presented most of the health care professions, including
dentistry, medicine, nursing, occupational therapy, and
pharmacy. Convenings took place, virtually and through
multiple email correspondences, until consensus was reached
by the group on the recommended tenets.

These tenets provide guidance for establishing the basis for
an SGSH education curricula, which can readily be incor-
porated into interprofessional educational activities as well as
within individual professions. Academic leaders and insti-
tutions may use these tenets to represent the knowledge,
skills, and abilities that should be acquired by all students and
trainees in the health care professions before graduation.

Tenet 1 Demonstrate knowledge of sex and gender health.
This tenet requires learners to understand basic definitions
about SABV and gender as a sociocultural variable to
inform how to deliver personalized care to men, women,
and sex and gender minority persons. Sex and gender
differences in physiology and pathophysiology should be
understood at a fundamental level in each body system.

Tenet 2 Evaluate literature and the conduct of research
for incorporation of sex and gender. This tenet focuses on
research and the need to critically appraise the research
literature to assess whether studies include both males/-
men and females/women as appropriate, and that the data
presented have been disaggregated and analyzed by sex
and gender. Graduates of health sciences programs should
understand the limitations of research that does not in-
clude sex and/or gender data and the impact of these
limitations on translating research results into patient
care. Sex and gender concepts must also be included
whenever possible in the methodology and design of
learners’ future research studies.
Tenet 3 Incorporate sex and gender considerations into
decision making. The foundational principles of SGSH
knowledge should be applied in all aspects of therapeutics
and clinical decision making. Developing a sex and
gender lens as a cognitive framework will help mitigate
both conscious and unconscious biases, improve patient
care, reduce medical errors, and decrease healthcare costs
associated with inappropriate testing and treatment.
Tenet 4 Demonstrate patient advocacy with respect to sex
and gender. This tenet charges students and healthcare
professionals to be advocates for their patients by ensur-
ing that individual sex and gender factors are incorporated
into interpersonal interactions. Working collaboratively
with all health professions to deliver individualized sex
and gender specific care through a shared interprofes-
sional model is ideal. Students should also understand the
intersectionality of these variables with race, ethnicity,
sexual orientation, socioeconomic demographics, em-
ployment, and immigration status, as well as other social
determinants of health. Most profession-specific compe-
tencies include topics on professionalism such as respect
for persons and the general welfare of their patients. This
last tenet makes the point that these competencies should
also incorporate sex and gender considerations.

Advocacy beyond educational tenets: a call to action

Advocating for the inclusion of SABV and gender as a
sociocultural variable into health professions at all levels is a
critically important component of SGSH. While the above
tenets are focused on educators and learners, it is important to
align the curricular content with educational principles that
can be taught and measured. We encourage students, edu-
cators, and other health professionals at all levels to promote
the inclusion of SGSH—within their schools, communities,
local, state, and national policies, and beyond. Doing so
through an interprofessional approach will strengthen the
efforts and improve success in implementation. Advocacy
beyond the educational tenets will be an essential tool to
ensure that these tenets reach educators and learners of all
health disciplines.

Discussion: Implementation of Sex and Gender
Specific Tenets

Three significant barriers limit universal adoption and in-
tegration of sex and gender concepts into education curricula
across the health professions: (1) disparate levels of aware-
ness and understanding of what SGSH education means, both

Table 2. Tenets for Sex and Gender Specific

Education of Health Professionals

1. Demonstrate knowledge of sex and gender health:
Understand and be able to describe terminology,

definitions, concepts, and sex and gender differences in
anatomy, physiology, and pathophysiology, as well as
psycho-socio-cultural factors, behaviors, health systems,
and social determinants of health

2. Evaluate literature and the conduct of research for
incorporation of sex and gender:

Critically evaluate literature, including guidelines, to
identify sex and/or gender disaggregation and analysis of
data, appropriateness of conclusions, and identification of
gaps in knowledge. When conducting research, include
both males/men and females/women and disaggregate,
analyze, and report data by sex and/or gender as
appropriate

3. Incorporate sex and gender considerations into
decision making:

Apply sex and gender health specific epidemiology,
pathophysiology, clinical presentation, therapeutic
responses, and health care-seeking behavior to clinical
decision making, and care

4. Demonstrate patient advocacy with respect to sex and
gender:

Promote respect for all persons by ensuring that
individual sex and gender variables are incorporated into
interpersonal interactions and the approach to care,
recognizing the intersectionality of these variables with
race, sexual orientation, socioeconomic demographics,
employment, and other social determinants of health.
Working collaboratively with all health professions to
deliver individualized sex and gender specific care
through a shared interprofessional model is ideal
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inside and outside the academic community, (2) variability in
academic competencies and accreditation requirements for
training programs among the different health professions,
and (3) lack of consistent disaggregation of research data
based on sex and/or gender to inform education initiatives.

To overcome these barriers, it is important that champions
of this work speak with a clear, concise message in advo-
cating for the necessity of applying a sex and gender lens in
all medical and health professions education.9 Doing so
through interprofessional collaborations and networks
strengthens and amplifies a unified message by assuring it
moves beyond the scope of an individual profession and al-
lows focused coordinated attention on how SGSH improves
patients’ health. It also increases precision in concepts and
recommendations as insights from different professions re-
quire negotiation of meanings and goals among group
members. The consensus tenets presented provide a unified
message that demonstrates the meaning of SGSH education.

The next step would be to use the tenets to develop oper-
ationally specific competencies or competency statements in
sex- and gender-based health aligned to each health profes-
sion, benchmarks, or other measurement tools for assessment
of learners. Interprofessional collaborations will facilitate
dissemination of profession-specific best practice recom-
mendations and competencies.23,24 Adapting curricula to
integrate sex and gender specific competencies ensures that
students, trainees, and researchers learn to consider sex and
gender aspects of health and disease in their professional
careers. Furthermore, delivering the SGSH curriculum in an
interprofessional format with common language is ideal.
A subsequent step will be for organizations to design inter-
professional educational activities in which similar SGSH
competencies across professions will enable interprofes-
sional team-based learning.

To facilitate widespread implementation of sex and gender
health tenets, existing resources highlighted during the 2020
SGHE Summit such as the NIH ORWH e-learning courses,
the U.S. Food and Drug Administration Office of Women’s
Health webinars, the LWBIWH SGSH curriculum, and
the Texas Tech University Health Sciences Center School
of Pharmacy’s Interprofessional Mini-Series are helpful.
A useful medical textbook, How Sex and Gender Impact
Clinical Practice: An Evidence-Based Guide to Patient Care,
contains a six-step model for teaching medical students how
to care for patients using a sex and gender approach.25 In
addition, the AMWA has compiled a comprehensive online
collection of sex- and gender-focused resources through its
Sex and Gender Health Collaborative.

While most of the available resources come from medicine,
they can be adapted and used interprofessionally.26 Im-
portantly, current educational materials must be updated as new
evidence of sex and gender differences emerges from research
studies. A timely example comes from the 2020 COVID-19
pandemic, with data showing lower mortality among women,
possibly related to sex-based hormonal and/or immune-
mediated advantages in women with regard to protection from
the SARS-CoV-2 virus, as well as sociocultural differences in
risk preferences, gendered roles, and behaviors.27,28

Also important is full adoption and implementation of the
Sex and Gender Equity in Research guidelines or similar
tools by editors and reviewers of journals and textbooks.29

These guidelines provide a framework for research that

considers sex and gender, as well as for evaluation of the
extent to which sex and gender have been incorporated into
submitted articles. Assessment of the use of sex and gender
principles in research and research reports must be univer-
sally applied and used as part of the article evaluation pro-
cess. Reporting on the sex and gender implications of
research results must be accepted as standard practice by
experts and by print and online media.

Conclusion

SABV has an impact on anatomy and physiology, symp-
toms, diagnosis, pharmacokinetic and pharmacodynamic
responses to treatment, and health outcomes. Gender as a
sociocultural variable impacts risk factors for disease—for
example nutrition, physical activity, alcohol use, perception
of disease by the patient and the health care practitioner, and
willingness and ability of an individual to seek health care
and follow prescribed management and health behaviors.
Gender also influences biology through epigenetic processes.
Intersecting with sex and gender are other factors such as
race, ethnicity, sexual orientation, socioeconomic factors,
and employment, as well as social determinants of health.
Currently, SGSH concepts are not routinely incorporated into
health education or clinical practice. Systematic education
about sex and gender across health disciplines is critical to
universal adoption in clinical practice.

To facilitate sex and gender specific education across and
among health professions, four tenets are presented for use by
students, faculty, and curriculum leaders. The interprofes-
sional collaborative process that produced these tenets is
expected to facilitate a uniform voice for integration of sex
and gender content into all health professions curricula and
enhance and reinforce interprofessional practice. Commu-
nication of the tenets through interprofessional networks
should strengthen and amplify the message. Such education
is expected to advance the health of all individuals, be they
women, men, or sex and gender minority persons, which will
help close gaps in health disparities.
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