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ABSTRACT: Personalized medicine considering sex,
gender, and cultural context has become the vanguard
of delivery of care. However, women’s issues in
Parkinson disease (PD), especially from a psychosocial
standpoint, have been an overlooked field. The key
research areas include women-inclusive drug and device
studies and genetic and hormonal considerations. More-
over, women with PD need to be educated and emp-
owered on how to communicate their symptoms and
needs, get engaged in research, get organized as a com-
munity, and support one another. Women with PD need
tools to help track and convey their unique motor and
nonmotor symptoms and psychological and social sup-
port needs. The management of PD needs to be custom-
ized to include the unique stages of women’s lives,
including menstrual cycles, pregnancy, perimenopause,
menopause, and postmenopause. Specific guidelines for
the use of hormonal treatments and customized dopa-
mine replacement dosing need to be developed. Women
N

~

need guidance on culturally sensitive wellness and self-
care strategies that are customized for them. Basic core
competencies in knowledge for all clinicians treating
women with PD need to be established, including how to
accurately diagnose, proactively identify, and treat the
symptoms of PD in women and to ensure timely referral
for specialty care, advanced therapies, and research
studies. Caregivers and families need guidance on holis-
tically supporting women with PD. The voices of women
living with PD must be amplified to catalyze real change
in this neglected field. This paper provides an overview
of the current knowledge, gaps, and possible strategies
to deal with the unmet needs of women living with PD
with a focus on the clinical and psychosocial aspects. ©
2022 International Parkinson and Movement Disorder
Society
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Sex and gender issues in medicine are an important
topic that touches essentially all medical specialties.’
Cardiologists, oncologists, and other specialists are
already very familiar with sex and gender differences
and their impact on patient care and research out-
comes.”? In neurology, there has been increasing
awareness of the effect of sex and gender differences on
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prevention, diagnosis, and management mainly in the
fields of stroke, epilepsy, dementia, and migraine.*® In
Parkinson’s disease (PD), though the impact of sex and
gender has been previously described” and it has been
largely reported that PD is more common in men than
in women, a recent review emphasized the need for fur-
ther study of this complex topic.® In PD, there is
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growing literature pointing out possibly relevant differ-
ences in nonmotor and motor symptoms in both the
prodromal and clinical phases.” Nevertheless, this evi-
dence has not yet garnered enough attention and con-
sideration to result in the customization of clinical
practice and to inspire new avenues of preclinical and
clinical research. Furthermore, most research has
focused on biological differences between women and
men, neglecting to place these in the psychosocial con-
text that impacts clinical care and quality of life of
women with PD and other movement disorders.

This paper provides a brief summary of the current data;
identifies gaps that have yet to be targeted; and proposes
possible strategies for management, advocacy, and research
in women living with PD. True personalized medicine
looks to put the person living with PD at the heart of man-
agement or research. With that in mind the voices of
women with PD have been raised through the
coauthorship of this paper by three women living with PD.

What We Know

Much of what is known in this field has conflicting
results and has controversies in management and major
gaps in knowledge. Therefore, we briefly discuss the
current state of the literature in each section along with
the corresponding gaps and controversies.

Gaps and Controversies

Epidemiology

Many epidemiologic studies have found that both
prevalence and incidence of PD are lower in women
compared to men.®1%12 In the 2016 Global Burden of
Disease Study, age-standardized prevalence of PD was
1.4 times higher in men than in women."> However, the
ratio is lower in Asia (0.95-1.2),"*' possibly due to dif-
ferences in methodology and environmental and/or
genetic factors. Interestingly, over the years the incidence
of PD in women has remained stable, whereas it has
increased in men.'® These findings support an important
role of sex-specific genetic and epigenetic factors in PD
pathophysiology that merit further study.'”""’

Risk Factors

Sex and gender interactions may have differential
effects on several PD risk factors, though there are con-
flicting studies. For example, caffeine consumption is
related to a lower risk of PD among men but not
women.”® However, among postmenopausal women,
those on hormone replacement therapy (HRT) who
consumed caffeine actually had an increased risk of
PD.?° In a recent population-based cohort study, PD
risk was lower in current male smokers compared to
current female smokers with the same level of

L

UNMET NEEDS OF WOMEN WITH PD
exposure.”! In contrast, the PD risk-lowering effect of
alcohol consumption was more pronounced in women
than in men.?! Pesticide exposure has also been related
to the development of PD, though prior studies have
found this association only in men and not women.***?
Therefore, more research needs to be done to resolve

these conflicting results.

Sex Hormones

Sex differences in PD epidemiology suggest a neuro-
protective role of estrogen. In preclinical studies, estro-
gen has been shown to have antiapoptotic and
antioxidant effects,”® in addition to inhibiting
a-synuclein fibril stabilization and aggregation.”® Sev-
eral studies have demonstrated that higher total lifetime
estrogen exposure may be associated with a decreased
risk of PD in women,**2° although some other studies
have been inconclusive.?*3%-3*

The timing of estrogen exposure and association with
sexual hormones may be critical factors®®: it has been
shown that postmenopausal estrogen-only treatment
among women with hysterectomy may increase the risk
of PD compared to no increased risk when women expe-
rience natural menopause and receive usual treatment
with a combination of estrogen and progesterone.®® A
recent retrospective analysis showed that greater duration
of HRT was associated with reduced risk of neurodegen-
erative disease, including PD.>” In contrast, however,
another study of women experiencing natural menopause
showed that the use of HRT for more than 5 years was
associated with an increased PD risk of 17% compared
to postmenopausal women who never used HRT.>®

Current literature reveals conflicting data on the
impact of HRT on PD risk, with one possible explana-
tion in the complex interaction between timing and
duration of hormone exposure and the interaction with
other genetic and environmental risk factors.>> Elucida-
tion of the actual effects of reproductive factors, HRT,
and oral contraceptive pill (OCP) use on the risk of PD
may help identify mechanisms and pathways responsi-
ble for these effects and determine strategies for preven-
tion of PD in the future. Currently, the effects of HRT
on PD risk remain inconclusive and need further study.
The interplay between these factors is complex, though
targeting sex differences in the pathophysiology of PD
may open new avenues of investigation and develop-
ment of sex-specific treatments.

Awareness, Delayed Diagnosis or
Misdiagnosis, and Communication

PD is often thought of as a disease affecting a specific
demographic, that is, older white men. This stereotype
is reflected in the long-standing illustration of the
stooped elderly man that dominates medical media.
This perception has been further documented by a
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survey of public knowledge where the most frequently
mentioned group nominated as more likely to suffer
from PD were elderly men.*® Although recently there
have been efforts to modify this attitude,'" more needs
to be done.

For women, there is a delay in getting both an accu-
rate diagnosis of PD and a referral to a movement dis-
order specialist.*>* Clinical differences in presentation
are not entirely responsible for delays in diagnosis of
PD in this population. Some factors lie with women
themselves, such as a decreased tendency to disclose or
emphasize bothersome symptoms during medical
assessments. Perceptions by physicians that PD is more
common in men may also contribute to delays.>” These
inequities are further magnified in marginalized com-
munities within countries where traditionally under-
served minorities are more likely to have missed or
delayed diagnosis.*!

Very little is known about the experience of the sex-
ual and gender minority groups such as women in the
lesbian, gay, bisexual, transsexual, and queer (LGBTQ)
intersectional overlap arenas. Prevalence remains
unknown, and this may be different in these communi-
ties due to variations in potential risk factors for disease
such as smoking and use of gender-affirming hor-
mones.*> Older members of the LGBTQ community
were surveyed about the relationship they have with
their doctor, and 33% reported stigma around their
sexual orientation, which led to general mistrust of the
medical system.** Discrimination and stigma as barriers
to accessing care in traditional healthcare models may
hinder knowledge, diagnosis, involvement with multi-
disciplinary approaches to treatment, and participation
in all aspects of medical management.

Delays in diagnosis may lead to more dissatisfaction
with care in women with PD versus men with
PD. Women with PD can feel like they are not being
heard or that what matters to them most is not consid-
ered.*** Negative-care experiences can impact symp-
tom reporting.** Women may not consistently share
their concerns or symptoms with their providers, partic-
ularly around mental health and other sensitive topics
(eg, pelvic floor problems), and are therefore not treated
for these issues.** Research showed that women with
PD have worse pelvic floor health issues than control
women and are less likely to report their symptoms.
Women with PD get accustomed to living with associ-
ated discomfort. They may downplay their symptoms
and may not realize the association of these symptoms
with their PD and therefore do not receive treatment.*

The cultural behaviors associated with sex and gen-
der in relation to how people living with PD feel about
their lived experience of their symptoms are rarely
researched or discussed. A study of older people with
PD found that women prioritize symptoms that affect
their ability to organize and strengthen social

relationships. Women were more likely to become dis-
tressed when unable to fulfill their domestic responsibil-
ities.*” In addition, research on gender identity has
shown that the quality of life of androgynous men and
women (ie, with coexistent strong feminine and mascu-
line characteristics) was significantly better for coping
with PD.?® This is a very important field of research
that should be explored further.

Motor and Nonmotor Symptoms

There is accumulating evidence demonstrating that
women with PD may have a unique constellation of
both motor and nonmotor symptoms as compared to
men. Women present with a more tremor-dominant
PD and may have slower progression that may super-
ficially imply that their disease is milder.*® There is
conflicting data regarding the impact of sex on pro-
gression of disability in PD.***° However, consider-
ing a host of psychosocial and nonmotor issues and
greater propensity to dyskinesias, there is certainly a
tremendous symptom burden facing women with
PD.%? In the nonmotor domain, women report more
genitourinary dysfunction and less gastrointestinal
dysfunction, less cognitive decline and less hallucina-
tions compared to men.>'*? In fact, very recent
research has shown that prodromal constipation in
women may result in lower cognitive performances
and more severe apathy in early-stage PD.’> Women
report less sexual dysfunction than men, but this may
be due to underreporting by women who may be less
likely to talk about these sensitive issues or not being
asked by their mainly male providers.** On the con-
trary, women have more mood disturbances such as
anxiety and depression, sleep disorders, fatigue, and
apathy.’” Restless legs, pain, and facial masking are
also more common and severe in women.’®>” All
these differences result in a worsening of quality of
life and increased stigma in women compared to men
with PD.>”*® Furthermore, women with PD differ in
their presentation of depression from men with more
symptoms of feelings of worthlessness, irritability,
agitation, self-punishment, loss of pleasure, and self-
dislike.”” Women with PD often present with more
emotional impairment compared to men as measured
by PDQ-39 (Parkinson’s Disease Questionnaire).

A prospective study showed women to have higher
propensity to develop nonmotor fluctuations within
4 years of diagnosis compared to men.®® As mentioned
earlier, women also have increased risk of developing
dyskinesias compared to men, likely due to differences
in levodopa metabolism and lower body weight.®'"?
Studies have shown that there is greater bioavailability
of 1-dopa in women®* and that the genetic determinants
of dyskinesias may differ among men and women®’
(see Fig. 1).
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Motor symptoms

More:

Tremor-dominant
phenotype

Facial masking
Levodopa-induced
dyskinesias

Restless leg syndrome

Less:

Disease progression

L

Non-motor symptoms

More:

Mood and sleep
disturbances

Anxiety and depression
Fatigue and apathy
Pain

Urogenital symptoms

Less:

Cognitive impairment
Hallucinations
Gastrointestinal
symptoms

Sexual Dysfunction

NEEDS OF

WOMEN

Psychosocial issues

Viore:

Psychological distress

Self-reported disability
HRQoL at presentation

/diagnosis
Negative/destructive
self-image

Loss of femininity
Impaired sexual
intimacy

Feeling of not being
heard

Downplay symptoms

Less:

Social support

FIG. 1. Common symptoms and psychosocial issues that may be observed in women living with Parkinson’s disease.
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Management and Treatment

Studies focusing on disparities in access to advanced
therapies such as deep brain stimulation (DBS) are lac-
king. Women with PD are less likely to get this expen-
sive treatment and in fact make up less than 25% of
the population referred for DBS.°® One of the most
common reasons women do not get DBS was patient
preference (28%).'%:°¢ Although women less commonly
undergo DBS, they can experience greater health-
related quality-of-life improvement after DBS, particu-
larly in domains of mobility, stigma, and cognition,
which makes it important to provide this treatment to
women.®” Considering the more recent trend to provide
DBS earlier in the disease,®® this topic should be further
studied. Moreover, considering the different profiles and
burden of motor and nonmotor symptoms in women, PD
treatment should be customized accordingly. It should not
be a one-size-fits-all approach; for example, there are
many management issues such as impulse control disor-
ders and dopamine dysregulation syndrome that are
reported more commonly in men, whereas women who
may weigh less than men may need to be prescribed less
dopamine. Thus, bespoke care is important for both men
and women living with PD depending on their own
unique attributes and cultural contexts.

Hormonal Life Stages: Premenstrual,
Pregnancy, and Premenopausal

Care for women with PD must include acknowledg-
ment of their unique hormonal life stages (see Fig. 2)
and how these can impact their disease. Women often
report worsening of motor symptoms in the premen-
strual phase.®®”? In fact, an advocate-driven survey of
200 women with PD corroborated this phenomenon
(https://www.pdavengers.com/blog/women-and-pd).
The decrease in premenstrual estrogen is likely respon-
sible for this effect, with conflicting reports of the bene-
fit from taking extra 1-dopa during this time frame.
This area is largely unexplored and should be better
studied.

Although PD, in general, is diagnosed at an older
age, approximately 5% of women are diagnosed before
age 40.”* This group of young-onset PD (YOPD)
patients includes women considering a pregnancy after
diagnosis and who may be having ongoing menses and
associated hormonal fluctuations that may need to be
managed by contraception or hormonal regulation.
With increasing maternal age and increasing incidence
of PD, especially YOPD worldwide, pregnancy in
women with PD will be more common in the future.
PD symptoms have been reported to worsen during
pregnancy and the postpartum,””’” but the pathophysi-
ology is not well understood. 1-Dopa monotherapy is
the most reported treatment during pregnancy and does
not seem to confer an increased risk of birth defects or

adverse outcomes.”> Amantadine is a known teratogen
and should not be used in pregnancy.”> However, there
are no evidence-based guidelines on the management of
PD during pregnancy, and literature on maternal safety,
especially around C-sections, obstetrical anesthesia,
postpartum depression, and fetal outcomes, is scarce.

Women with PD may also report premenopausal
worsening of symptoms, postulated to be due to a
decrease in estrogen.”> Once women have been diag-
nosed with PD, the question arises whether HRT could
be beneficial in treating fluctuations in PD symptoms
during perimenopause and postmenopause. There has
been confusion about whether and when to start
HRT.”*3% Neurologists and gynecologists should collab-
orate in research as well as clinical care for women with
PD during all these hormonal transitions. For example,
to be able to properly advise and guide women who are
considering a pregnancy in the future, an international
prospective registry is needed (see Fig. 2).

Psychosocial and Mental Health Issues

Women, particularly in midlife, may encounter signifi-
cant caregiving responsibilities within the family along
with occupational and other competing demands.®' In a
small Brazilian study, women with PD, despite their pos-
sible changes in performance ability, often continued
doing their usual activities, including care of family and
home. Men, on the contrary, seemed to be more limited
in their abilities to handle the limitations that their dis-
ease places on them as well as to handle a lack of sup-
port.5* This observation needs to be corroborated in
other cultural contexts. “Although I realize that getting
this disease is not my fault, it did compromise my roles
as a mother of a young child, the daughter of an elderly
parent, a wife, and a business partner.” This quote was
from a participant in a qualitative study of the impact of
PD on couple relationship®® and reflects the various roles
and responsibilities that women play within their family
units and their communities. It also shows that this level
of responsibility is not restructured by the diagnosis of a
chronic illness like PD. It is worth noting that the women
who perceive themselves as caregivers are more likely to
be in poor health, have difficulty in accessing needed medi-
cal care, and experience greater degrees of depression.®>%!
All these aspects should have careful consideration in the
multidisciplinary management of PD.

Relationship Issues

Women with PD have significantly less social sup-
port, more psychological distress, and worse self-
reported (but not physician-reported) disability and
health-related quality of life at initial PD care visits
compared to men.®> This may result in an increased
incidence of depression or may manifest in negative
self-image or other unhelpful views. In fact, when
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e Pre-menstrual worsening of symptoms
6 * Role of hormonal regulation, contraception
e Young-onset PD - impact on relationships, career,

family planning

Pregnancy

* Pre-conception counselling

* Maternal safety and wellbeing
* Teratogenicity of medications
* Guidance around childbirth

* Breastfeeding safety

y bow Perimenopause

e Worsening of symptoms

* Natural menopause vs surgical menopause
(hysterectomy with or without cophorectomy)

e Timing and type of HRT (estrogen only vs

| combined estrogen-progesterone)

Postmenopause

e Role of hormone replacement therapy

* Breast cancer

« Osteopenia/osteoporosis
¢ Pelvic floor dysfunction
« Transition in social roles (grandparent, retirement,

bereavement)

FIG. 2. The life stages of women living with PD and issues experienced in each stage:Common issues faced by women living with PD in each life stage
are highlighted along with important comorbidities that should be considered in treatment during these stages. [Color figure can be viewed at

wileyonlinelibrary.com]

women are diagnosed with PD, their perceptions of
their own womanhood can change.®** How they view
their own bodies and their perception of what others
think of them can be very negative. This includes the
impact of their physical symptomatology and the limi-
tations that those symptoms place on their ability to
take care of themselves. Women with PD can feel unat-
tractive and may express a feeling a loss of femininity
resulting in a destructive self-image.

PD can affect interpersonal relationships with family
and friends. Many of these issues with self-perceived
burden of disease, disability, and quality of life are not
well captured on currently available PD rating scales.
Spousal relationships change, and whereas some
become closer, many are negatively affected by physical
changes, increased dependence, and the adverse effects
on sexual intimacy. This, in many cases, can serve as an

added stressor, sometimes leading to a complete break-
down of the marital relationship.®*

Given the millions of women affected worldwide with
PD, and the known differences in this disease’s manifes-
tations and effects between genders, remarkably very
little has been done to understand those differences or
tailor management to consider the unique needs of
women. It has been reported that women with PD have
less psychosocial support and caregiving resources.’>®’
Surprisingly, these issues have not been fully explored
to date (see Table 1 for summary of needs).

Caregiving
Across all health conditions, including PD, women

are more likely to be caregivers than men, tend to pro-
vide more hours of care and more hands-on care, and
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TABLE 1  Overview of gaps in management, advocacy, and research for women with PD

Management

- Improve access to subspecialty care and advanced therapies (ie, DBS) for women with PD

- Recognize specific motor and nonmotor symptoms to help with optimizing management and personalizing treatment

- Customize treatment for women’s body weight and unique drug metabolism

- Develop a tool to communicate with providers, improve symptom tracking tool (diary including menstrual cycles)

- Develop tools to facilitate discussion of hormonal factors to help empower women to bring these topics up with their providers

- Develop strategies to ameliorate the cyclical exacerbation, for example, taking extra PD medication and wellness strategies like yoga,
mindfulness, and extra sleep

- Customize counseling to help women weigh risk/benefit of HRT in PD with comorbidities, for example, osteoporosis and breast,
ovarian, and uterine cancers

- Refer women to allied health professionals for specific comorbid issues (eg, pelvic floor dysfunction, osteopenia, weight loss)

- Create international prospective registries to advise women with PD who are considering a pregnancy in the future

- Foster collaboration between neurologists and gynecologists

Psychosocial

- Guide self-care/stress reduction strategies for women with PD

- Guide lifestyle choices in diet, exercise, mind—body approaches, and social connection strategies that may particularly benefit women
- Counsel on wellness to meet women where they are from diagnosis in a culturally competent way

- Create culturally sensitive resources for communities, including LGBTQ and women of color, with PD— guide planning for the future,
especially for single women

- Educate male caregivers with curated resources and support

- Explore other models of support: mentorship from other women, women-only support groups

- Facilitate the ability to build a trusting patient/HCP relationship based on understanding and empathy
Advocacy

- Increase awareness in the community to improve the recognition of PD in women and the intersection of other underrepresented
groups (ethnic, LGBTQ)

- Educate HCPs on the importance of referral to a movement disorders specialist for women

- Educate providers on the making of an early diagnosis, customized assessment of burdensome symptoms, addressing women’s PD needs
- Increase awareness of hormonal stages in the lives of women with PD

- Enhance global perspectives of women’s issues across the world

- Connect more women with PD to each other

Increasing engagement of women in research

- Understand why women are not engaging in research and develop strategies to improve engagement

- Increase HCP awareness to provide information on clinical trials suitable for women

- Move research into community settings or online to make access easier

- Make research recruitment information socially and culturally relevant for women (provide translator services and incentives)
- Recruit more women in clinical drug trials to improve counseling on the effects and side effects of treatments

- Develop strategies to enforce stakeholder buy-in to engage women in research (ie, FDA, granting agencies)

Research on

- Improving animal models of PD that account for sex hormone interactions

- Interaction between sex/gender and PD risk (epidemiology, environmental exposure, genetic and epigenetic factors)

(Continues)
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TABLE 1 Continued

L

UNMET NEEDS OF WOMEN WITH PD

- Reproductive factors (eg, natural vs. surgical menopause) on PD risk in women

- Protective effects of estrogen and effects of timing of exposure

- Reduction of monthly hormonal fluctuations using, for example, a continuous OCP

- Randomized controlled trial to study timing of HRT use, duration, influence of the type of HRT used

Abbreviations: PD, Parkinson’s disease; DBS, deep brain stimulation; HRT, hormone replacement therapy; LGBTQ, lesbian, gay, bisexual, trans-sexual, and queer;
HCP, healthcare providers; OCP, oral contraceptive pill; FDA, U.S. Food and Drug Administration.

are more involved in day-to-day tasks compared to
men.®> Demands of caregiving tend to affect self-
identity and perception in wives compared to husbands,
who seem to be less impacted in these domains by their
responsibilities.®® Because married women with disabil-
ity receive fewer hours of informal caregiving compared
to married men with the same level of limitations,
women who are ill are more likely to need nonspousal
help to fill in the gaps in their needs. Consequently,
women with PD are twice as likely to have a paid care-
giver.> Furthermore, because of the increased life
expectancy of women, there may be many more years
where alternative caregiving may need to be arranged
because women with PD may outlive their spouse.?” In
a longitudinal, prospective observational study of PD,
the odds of caregiver accompaniment at baseline visit
were lower for women compared to men, and women
had a faster rate to using a paid caregiver than men.?’
A nationwide study examining long-term care in PD
found that women with PD are more likely to reside in
a nursing home than men with PD.*® These factors
should be considered when planning care and manage-
ment of PD in women.

Wellness Strategies

There is an overall lack of robust research into life-
style interventions for PD management and even less so
regarding gender. Women with PD have higher levels
of osteoporosis®” with lower bone mineral density and
higher fracture risk versus matched controls,”® and
greater weight loss earlier in the disease course.”!
Women with PD should be screened for osteopenia/
osteoporosis on diagnosis with PD and referred to a
dietitian and a physiotherapist as part of a multi-
disciplinary team so that appropriate interventions can
be undertaken to prevent malnutrition and bone deteri-
oration. Women with PD also have a higher incidence
of pelvic floor disorders versus matched controls,*
supporting the screening for pelvic floor disorders and
referral to physiotherapy for education regarding pelvic
floor preservation.

Research indicates that there are different motivators
for men and women to engage in physical activity.
Women tend to be more motivated by enjoyment of the
activity and social support,”* whereas being male and

married can indicate longer time spent performing exer-
cise.”®> Women with PD might not have enough time to
devote to exercise and self-care due to the higher bur-
den of work/family care. Considering the impact of
exercise, physical and stress-relieving activities in PD,
there is a lack of gender-focused outcomes.”® Multi-
disciplinary care should be tailored according to not
only sex-related symptoms and comorbidities but also
sex- and gender-specific psychosocial issues.

Engagement of Women in Research

Women with PD are underrepresented in clinical tri-
als.”> As PD is the fastest-growing and second-largest
neurological condition worldwide, it warrants equality
in the study of gender differences.”® High-quality, pro-
spective, longitudinal studies analyzing gender differ-
ences may identify reliable gender-sensitive biomarkers
and social markers that could translate into a more tai-
lored clinical approach for the diagnosis and manage-
ment of women with PD.”””%

There are very few reasons for women with PD not
participating in clinical trials. The longer time to diag-
nosis and the lower access to neurologist care for
women with PD may result in reduced referral to
research studies.*>”” The Fox Trial Finder research into
patient recruitment indicates that women prefer online
engagement versus face-to-face visits. This disparity
may be caused by the fact that women are often work-
ing and/or the main caregivers in their families, includ-
ing of their older parents, and hence lack the time to
attend face-to-face trial visits.**'°° There is a concern
that a subset of older people andthose of lower socio-
economic groups who do not have access to technol-
ogy, may be left out.'®!

Research consortia should foster inclusivity of under-
represented groups such as women with PD of different
ethnicities.>>*” The Michael J. Fox Foundation Foster-
ing Inclusivity in Research Engagement for Under-
represented Population in Parkinson’s Disease is an
example of one such initiative.

Low socioeconomic status may lead to an inability to
take time from work or lack of schedule flexibility to
attend clinical trial appointments. It has been postu-
lated that women may be risk averse with regard to sur-
gical intervention such as DBS. However, more
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research is needed to further corroborate this and to
elucidate whether women may be more risk averse to
experimental pharmacological and surgical trials as
well. '

More than 10 years ago, a call was launched for
improved clinical studies and comparative effectiveness
research to include women with PD.'®> Only recently
have funding organizations such as the European Com-
mission, the Canadian Institutes of Health Research,
and the U.S. National Institutes of Health made efforts
to influence researchers to integrate sex and gender
focus into the entire study pipeline from hypothesis to
publication.®” Sadly, little to no progress has been made
to fulfill these recommendations.® Because “a better
understanding of PD for some means a better under-
standing of PD for all,”® a customized precision-based
approach to clinical trials will allow the betterment of
care for all people living with PD worldwide (see
Table 1 for a summary on the most relevant needs for
women with PD).

Conclusions

Though there have been several recent publications
on the topic of sex and gender differences in PD, there
has been a lack of coordinated effort to provide practi-
cal guidance on the management of issues that tremen-
dously impact the quality of life of women living with
PD and to foster focused research in this area. The
movement toward personalized medicine in PD is a
“call to arms” to create a framework to address these
gaps and to establish global collaboration to address
key research questions, including drug and device stud-
ies inclusive of women and genetic and hormonal con-
siderations. This is a call for both women with PD and
physicians. Women with PD need to be educated and
empowered on how to communicate their symptoms
and needs, get engaged in research, get organized as a
community, and support one another. Women need
tools to help track and convey their unique motor and
nonmotor symptoms and psychological and social sup-
port needs. We propose a symptom diary that includes
hormonal cycle tracking and a PD symptom reporting
guide. The management of PD needs to be customized
to include the unique stages of women’s lives, including
menstrual cycles, pregnancy, perimenopause, meno-
pause, and post menopause, and the unique comorbid
issues that women encounter. Specific guidelines for the
use of OCP, HRT, and customized dopamine replace-
ment dosing need to be developed. Women need guid-
ance on culturally sensitive wellness and self-care
strategies that are customized for them. Basic core com-
petencies in knowledge for all clinicians treating women
with PD need to be established, including how to accu-
rately diagnose; proactively identify and treat the

unique symptoms of PD in women; and ensure timely
referral for specialty care, multidisciplinary manage-
ment, advanced therapies, and research studies. Care-
givers and families need guidance on holistically
supporting women with PD.

The current momentum in addressing disparities in
healthcare must include women’s issues in PD. The
voices of women living with PD must be amplified to
catalyze real change in this neglected field and represent
the true heterogeneity of this progressive disease. @
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