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Abstract
Women’s Neurology is an emerging subspecialty that focuses on neurologic disorders across a
woman’s lifetime. This new domain recognizes that both health and disease are directly affected
by hormonal and reproductive changes throughout the life span. This field includes neurologic
diseases with a higher prevalence in women and diseases that require specialized management
during pregnancy, postpartum period, lactation, and menopause. A survey was sent to US
neurology residency program directors to understand the state of training in the area. Their
responses highlighted an urgent need for additional education in this field for neurology
residents. In this study, we discuss the educational gaps in this area, the clinical benefits of a
women’s neurology discipline, and the instructional gaps in this area and provide practical
recommendations for training programs in women’s neurology using 2 innovative fellowship
programs.
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An Overview of Women’s Neurology
Women’s Neurology is an emerging subspecialty that focuses
on neurologic disorders across a woman’s lifetime.1 Key pe-
riods span pregnancy, postpartum period, and menopause and
considerations regarding family planning, fertility, bone health,
and the use of hormonal contraception, replacement therapy,
or assisted reproductive technology, which all require a differ-
ent management approach in patients with neurologic disease.
Neurologists have recognized important obstetric and sex-
specific considerations in clinical practice for many years.2 Yet,
there remain clear gaps in the educational opportunities for
neurology residents who care for these populations and for
neurologists who want further expertise in this area following
residency.

The care of women with neurologic disorders during the peri-
partum period requires prompt specialized care coordination and
management.3 Cisgender, transgender, and nonbinary patients
may all require obstetrical neurologic care. Neurologists who care
for patients during pregnancy face a wide array of clinical concerns
including drug safety and metabolism,4 the effect of pregnancy on
neurologic disease activity or trajectory,5 the safety of anesthetic
and delivery modes,6 and how the underlying neurologic disease
may increase risk of pregnancy complications.3 Peripartum neu-
rologic care spans outpatient and inpatient environments andmay
require coordination across disciplines for a safe pregnancy, labor,
and delivery. The peripartum period is also associated with an
increased risk of several neurologic emergencies, including
eclampsia and stroke.7 The number of pregnant patients is
expected to growwith an increased rate of pregnancy among older
women, who also have a greater risk of peripartum neurologic
complications.8 Expertise in the complex management of these
disorders is paramount for ensuring best outcomes for both the
mother and baby.

In this study, we describe gaps in neurology residency edu-
cation and the opportunities for novel educational initiatives
focused on women’s neurology. We also discuss why sub-
specialists cannot completely fill this gap and how training in
general neurology on sex-informed and gender-informed
neurologic care can provide the needed expertise, which we
highlight using practical models of 2 existing women’s neu-
rology fellowship programs.

Defining the Gap in Neurology
Residency Training
A survey was sent in 2019 to all US neurology residency
program directors to understand their perception of how well

their residents were educated in caring for women with
neurologic disease (Table). This survey was used as a surro-
gate measure to query program directors to discover whether
they felt a training gap existed; the number of lectures focused
on a particular area was one measure of the perceived im-
portance of that topic. The University of California, San
Francisco Institutional Review Board, approved this survey
(19-27502), and written informed consent was obtained from
all respondents. Of the 85 program directors who began the
survey, 25 of them (35%) completed the survey. They were
collectively responsible for training 704 neurology residents.

Only 44% of the residency program directors felt that their
residents were adequately prepared to care for pregnant
women with neurologic diseases. In the year prior to the
survey, 28% of the programs had no lectures focused on the
care of women with neurologic illness. Furthermore, 56% of
the residency program directors identified this as an area
where residents were not adequately trained. The defined
barriers to incorporating such didactics were lack of time, lack
of expertise, and/or a lack of educational materials. Both a
directed residency curriculum with educational materials to
support core competencies and fellowship training would
address these limitations. While lectures capture only a mi-
nute portion of the learning that occurs in residency, even in
programs with an abundance of obstetric consults, dedicated
faculty, and highly motivated residents, residency program
directors acknowledged that there is room for improvement
in this arena.

The national program requirements from the Accreditation
Council for Graduate Medical Education (ACGME) in-
clude caring for patients with neurologic disorders “across
the life span,” but do not specifically require experience in
treating pregnant and postpartum patients.9 Caring for
women with neurologic disease is an important residency
competency and warrants explicit attention. However, new
educational initiatives require significant resources, in-
cluding time and content expertise, which are not always
available. There are several ways to incorporate women’s
neurology education and assessment into graduate medical
education depending on the program. These include self-
study using published resources,3,10 formal residency di-
dactics, and attending national conferences. Patient exam-
ples cared for in outpatient and inpatient settings can be
highlighted in clinical conferences. A curriculum could be
created on a national level through the American Academy
of Neurology and be available to all residency programs.
Furthermore, incorporating women’s neurology into an
ACGME Neurology Residency Milestone would emphasize
the importance of the issue.

Glossary
ACGME = Accreditation Council for Graduate Medical Education.
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Women’s Neurology Fellowship–A
Novel Training Approach
National organizations have called for the consideration of
social determinants of health, life span approaches, and cul-
tural considerations in women’s health to optimize the clinical
care of women. Fellowship training specific to women’s health
is a trend seen in other areas of medicine, such as in internal
medicine (e.g., cardio-obstetrics11) and psychiatry (e.g., re-
productive psychiatry12). This nuanced training makes per-
sonalized sex-specific and gender-specific care attainable.
There is a similar need for training neurologists to become
experts in the care of women with neurologic diseases, espe-
cially during the peripartum period, which can be aimed at
providing general neurologists with this expertise.

The goal of a fellowship program in women’s neurology is to
focus on issues specific to women with neurologic disease.
Training emphasizes sex differences in neurologic disorders
during all stages of women’s lives through multidisciplinary
models of care. This fellowship may attract medical students to
neurology interested in women’s health who might have in-
stead chosen internal medicine or obstetrics. It also provides an

area of expertise to aid academic promotion for general neu-
rologists through education leadership and primary research.
Indeed, such expertise is key to advancing research involving
pregnant patients, who are often excluded from studies, which
in turn results in lack of data in the management and outcomes
of many neurologic disorders during pregnancy.13 Training in
sex-informed patient care benefits patients, neurology depart-
ments, and the field of neurology at large.

Many subspecialties have areas of expertise in women’s health,
including those specializing in epilepsy, headache, stroke, and
multiple sclerosis.3 However, not all topics fall into these do-
mains, so general neurologists with expertise in women’s neu-
rology who can coordinate care across several disciplines are also
needed. The general neurology expert would act as a crucial hub
connecting subspecialists and contribute to a team care model.

Women’s Neurology Fellowship
Program Models
The University of Pittsburgh began a 2-year Women’s Neu-
rology fellowship training program in 2016. The women’s

Table Survey Questions Administered to US Neurology Residency Program Directors on the Availability of Educational
Opportunities on the Care of Women With Neurologic Disorders (N = 25)

Survey question
Total responders,
N (%)

At your institution, do Neurology and Obstetrics and Gynecology services share the same campus (within a 7-min walk)?

Yes 21 (84)

This past academic year, was there at least 1 lecture exclusively focused on the care of women with neurologic disease?

Yes 17 (68)

This past academic year, was there at least 1 lecture given by a subspecialist on the care of womenwith neurologic disease
within that subspecialty (e.g., headache, epilepsy, and multiple sclerosis)?

Yes 19 (76)

This past academic year, did a Neurology Grand Rounds specifically focus on the care of women with neurologic disease?

Yes 10 (40)

Do you feel that your residents are adequately prepared to care for pregnant women with neurologic disease on
graduation?

Yes 11 (44)

Needs Improvement 9 (36)

No 5 (20)

Are there plans to increase educational opportunities dedicated to the care of women with neurologic disease in the next
academic year?

Yes 13 (52)

What barriers exist that make it difficult to implement education on these topics?

Lack of time 16 (64)

Lack of expertise 10 (40)

Lack of educational materials 9 (36)
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neurology fellow works at Magee Women’s Hospital where
more than 11,000 deliveries occur annually. The first fellow-
ship year may be spent in an accredited program in clinical
neurophysiology or epilepsy to address the need for expertise
in peripartum epilepsy management. The second year begins
with immersion into obstetrics where the fellow rotates with
the antepartum maternal fetal medicine, high-risk obstetrical
services, and obstetrical anesthesia services. The fellow con-
sults on inpatient obstetrical patients with neurologic disor-
ders and follows up peripartum patients in several outpatient
subspeciality clinics.

The 1-year Women’s Neurology Fellowship program at
Massachusetts General and Brigham and Women’s Hospitals
began in 2018. This predominantly outpatient fellowship fo-
cuses on the management of sex-specific neurologic issues
across the life span. This is accomplished by a core set of
longitudinal ambulatory clinics in several subspecialties with
expert preceptorship. This clinic experience is supplemented
by 2 months of electives including women’s mental health,
obstetrical anesthesia, maternal fetal medicine, urogynecol-
ogy, and genetic counseling.

These 2 fellowships are distinct in organization but unified
in overall educational goals. The University of Pittsburgh’s
fellowship is focused on peripartum neurologic care,
training neurologists to provide expertise at centers lacking
subspecialists. By contrast, the Massachusetts General and
Brigham and Women’s Hospitals fellowship takes a broad
approach to sex-based concerns across a woman’s life span,
providing an academic tract for general neurologists to
pursue interests in women’s health. Both programs provide
protected time and mentorship for educational and re-
search pursuits. The goals of these fellowships are to train
general neurologists to be experts in women’s neurology
and serve to coordinate neurologic care with subspecialists
both within neurology and other health care providers
because many of these women have complex needs.

Future Directions
A greater emphasis on caring for women with neurologic
disorders in neurology graduate medical education is im-
perative for maximizing health outcomes for these complex
patients. Neurologists trained in women’s neurology offer a
unique skill set to become leaders in the field through
creating innovative interdisciplinary clinics, new educa-
tional initiatives for trainees, and advancing research.
Postgraduate training offers unique opportunities for both
provider and patient satisfaction. As fellows matriculate
from these programs, it will be important to measure how
their expertise enhances resident education at their local
institutions. Clinical outcomes and patient satisfaction
when cared for by women’s neurology specialists must be
measured. Changes in the number and type of patient re-
ferrals at institutions that provide such expertise should be

assessed. We anticipate that trainees will choose a career
path in women’s neurology and this will become a crucial
part of academic neurology departments across the
country.
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