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Abstract

Health disparities are pervasive in the United States. In the field of Parkinson disease (PD),
profound racial and ethnic disparities exist in diagnosis, treatment, and research participation,
leading to differential health outcomes and lack of generalizable research data. Racial and ethnic
disparities not only limit our understanding of this complex heterogeneous disorder but also
hamper our ability to provide new evidence-based care for America’s most vulnerable pop-
ulations. In this report, we summarize findings from our comprehensive white paper for the
Michael J. Fox Foundation that reviews the current state of knowledge on racial and ethnic
disparities in PD care in the following areas: epidemiology, etiology, phenotype and diagnosis,
treatment, and research. We also identify knowledge gaps and necessary policy changes to
ensure equitable, high-value care for all persons with PD. These strategies are designed to help
identify and reduce health disparities among persons with PD and may serve as a model for
other neurologic diseases.

Almost 2 decades have passed since the Institute of Medicine (now called the National
Academy of Medicine) published its landmark report Unequal Treatment: Confronting Racial
and Ethnic Disparities in Health Care.! Unfortunately, health status and healthcare disparities
remain pervasive in medicine, particularly in the field of Parkinson disease (PD). The Michael
J. Fox Foundation commissioned a comprehensive white paper to better understand the
current state of knowledge on racial and ethnic disparities in PD and identify knowledge gaps
and necessary policy changes to ensure equal high-value care for all persons with PD. We
highlight the main findings from this report (eAppendix 1, Iww.com/CPJ/A404).

Background and Definitions

The broad term health disparities indicates differences in health conditions that exist among
specific population groups and limit their ability to achieve their full health potential. Health
status disparities are group differences in the incidence, prevalence, morbidity, and mortality of
health conditions, while healthcare disparities are group differences in healthcare access,
quality, and outcomes. There is often implied overlap between the term health disparity and
health inequity, which indicates an immoral or unjust difference in health care. We use the term
health disparities, given its more common usage in the United States, though health inequity
is implied as part of its definition.”

Race and ethnicity are overlapping concepts that are often used synonymously. While race
refers to physical differences that groups consider socially significant, ethnicity refers to shared
cultural characteristics such as language, ancestry, practices, or beliefs.®> Healthcare disparities
are often described by race and ethnicity but can exist in the delivery of care based on age, sex,
sexual orientation or gender identity, disability, socioeconomic status, or geographical loca-
tion. In this summary, we describe racial and ethnic disparities among individuals in the
following racial/ethnic groups: Asian, Black, Latino, Native American, and White.
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The relationship between race, ethnicity, and health is
complex. Race is a social construct, and racism, racial segre-
gation, and racial discrimination directly affect the ability of
minoritized groups to access and receive quality health care.
In the United States, race and ethnicity are closely associated
with socioeconomic status (SES) and may serve as a proxy for
other social and environmental factors. These factors, often
called social determinants of health, have a profound impact
on health and health outcomes and include variables such as
education, housing, access to transportation, proximity to
quality care, and exposure to racism and other discriminatory
health practices, among others. It is essential that health
policymakers and community leaders understand the in-
tricate relationship between race, ethnicity, SES, and social
determinants of health to identify and eliminate racial and
ethnic disparities at the individual, community, state, and
national levels.

Structural racism and racist cultural beliefs contribute to ster-
eotyping, mistrust, and unconscious bias among patients and
medical care providers. Bias has been used to describe both
implicit/explicit stereotypes and prejudice in health care. In 1
systematic review exploring implicit racial/ethnic bias among
healthcare professionals in 15 studies, low to moderate levels of
implicit racial/ethnic bias were found in all studies but 1.4 Most
healthcare providers demonstrated positive attitudes toward
White patients and negative attitudes toward persons of color,
and this implicit bias associates with explicit actions, such as
inappropriate treatment decisions, negative patient-provider
interactions, and poor treatment adherence, resulting in worse
patient health outcomes.* In PD, there are profound racial/
ethnic disparities in diagnosis, treatment, health outcomes, and
research participation, which we will review in detail.

Epidemiology
Studies suggest that the frequency and risk of PD varies by
race and ethnicity.” Most studies report the greatest preva-
lence and incidence of PD in White individuals, followed by
Latino, Asian, Black, and Native American individuals who
have the lowest reported rates of disease (Table 1). Although
European ancestral groups have been reported to have the
highest prevalence of monogenic risk factors or genetic traits
associated with early-onset PD, several factors limit our
ability to clearly understand whether there is any association
between ancestry or social risk factors with polygenic or late-
onset PD. Typical case ascertainment methods have relied
on clinical records from academic medical centers that are
disproportionately accessed by persons with high income,
advanced education, and quality primary care. The current
PD diagnostic criteria are drawn from such cohorts. PD
epidemiology studies (both medical record based and ad-
ministrative data based) may therefore be limited in their
ability to capture or reflect PD occurring in persons who
experience complications from comorbid diseases (e.g., di-
abetes, cerebrovascular disease) or have language, insurance,
geographical, or socioeconomic barriers to receiving a PD
diagnosis. Second, PD diagnosis in persons from minoritized
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groups may be missed or delayed in those exhibiting typical
symptoms. In the only door-to-door population-based study
of PD prevalence in the United States, investigators found
that Black individuals were twice as likely to be previously
undiagnosed with parkinsonism as White individuals,® which
may reflect provider bias, differences in health literacy,
mistrust of the healthcare system, or other barriers to care
access that contribute to measurable differences in disease
prevalence. Given that age is the greatest risk factor of PD,
differences in life expectancy can also affect observed dif-
ferences in prevalence. Finally, while several studies have
compared Black-White differences in rates of PD, few studies
have investigated prevalence and incidence among persons
of Asian, Latino, and Native American descent. Major
knowledge gaps remain about whether observed racial/
ethnic differences in PD prevalence and incidence reflect
ancestral differences in monogenic or polygenic risk, socially
determined differences in environmental exposures, receipt
of quality or unbiased care, or shortfalls in current research
scope and study design/methods.

Etiology

While researchers are still uncovering the genetic and en-
vironmental underpinnings of PD, several studies point to
different genetic factors that may increase PD risk. Specific
genes implicated in PD are SNCA, PRKN, PINKI, DJ-1,
GBA, and LRRK2, among others. The LRRK2 G2019S
variant is the most common known cause of genetic PD.
While this variant occurs more frequently in people of
Basque, Ashkenazi Jewish, and North African origin, dif-
ferent LRRK2 variants may be more common risk alleles
for PD in Latino and East Asian individuals.””® Another
study showed that people with melanoma, which is
strongly linked to red hair, fair skin, and polymorphisms in
the melanocortin 1 receptor gene, are at a higher risk of
PD.” This study suggests that White individuals may have a
higher genetic risk of PD than persons of color, which
could explain the higher prevalence.

Unfortunately, many early studies exploring PD genetics
included only White patients, such as the landmark twins
study based on the National Academy of Sciences/National
Research Council World War II Veteran Twins Registry.10
Although several more recent kindred and genetic studies
have investigated PD risk in diverse populations, sample
sizes are overall small. For example, 1 study described PD in a
large Native American family with 4 affected family members
over 2 generations,'" and a more recent multicenter study of
young-onset PD included 12/956 (1.3%) Black and 77/956
(8.1%) Latino participants in its cohort.'? Another study
evaluated known genetic alterations in Black patients from
sub-Saharan African, but enrolled only 39 participants.13 To
date, there is limited data from multiethnic genome-wide
association studies in the United States. However, the Global
Parkinson’s Genetics Program aims to study the genetic risk
of PD with a focus on recruitment from underrepresented
groups through partnerships with the Latin American
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Table 1 Prevalence and Incidence of Parkinson Disease by Racial and Ethnic Group in the United States

Native American/

Study year Sample White Asian Black Latino Alaska native
Prevalence?
1972 Louisiana, clinic based 121-128 - 9-31 — —
1974 Louisiana, hospital based 147 — 22 — —
1985 Mississippi, population based 353 — 338 — —
1995 New York, community registry 116 — 57 — —
2010 National, Medicare beneficiaries 1672 1139 1036 1543
2012 National, Indian Health Service — — — — 356
Incidence®
1995 New York, community registry 11.8-13.3 — — — —
2003 California, health system 13.6 11.3 10.2 16 —
2009 Pennsylvania, Medicaid beneficiaries 54 — 23 40 —
2010 National, Medicare beneficiaries 452 339 362 476 —
2015 National, Indian Health Service — — — — 36
2017 National, survey data 197 — 135 — —

@ Prevalence reported per 100,000.
b Incidence reported per 100,000 person-years.

Data are summarized from epidemiologic studies presented in the Michael ). Fox Foundation’s white paper entitled “Health Disparities in Parkinson’s Disease:
Improving Care for America’s Most Vulnerable Populations” (eAppendix 1, Iww.com/CP}/A404).

Research Consortium on the Genetics of Parkinson’s Dis-
ease and Black and African American Connections to PD.

The role of environmental risk factors in the etiology of PD is
arguably greater than genetic risk. PD is more common
among Black Americans than Nigerians14 and men of Japa-
nese or Okinawan descent residing in the United States
compared with those residing in Asia."> PD risk is also as-
sociated with living in rural communities, pesticide exposure,
and heavy metal exposure, but most studies do not report
data by race/ethnicity.'® One study of 89 persons with PD
(53 White, 31 Latino, and 5 Black individuals) found that
rural living, area farming, and well water consumption were
associated with PD in Black patients only."” Unfortunately,
limited data on racial/ethnic differences in rural residence
and associated exposures preclude any firm conclusions
about disparities in environmental risk factors.

PD risk is also elevated among United States Veterans. Expo-
sure to Agent Orange during the Vietnam War is associated with
an increased risk of PD. Although Black individuals were more
likely than White individuals to be drafted for Vietnam,"® little is
known about how this disparity may translate into increased
rates of PD occurrence. Contamination of the water supply with
trichloroethylene and perchloroethylene at Camp LeJeune, a
military base in North Carolina, has also been associated with an
increased PD risk. Finally, military service is associated with a
higher risk of traumatic brain injury (TBI), which can lead to

Neurology.org/CP

PD. One study of patients with TBI found that patients with
comorbid TBI and PD were more likely to be Black or Latino."?

Several unanswered questions about the etiology of PD re-
main. Does ancestry/genetic variation by race/ethnicity
contribute to differences in PD risk or the heterogeneity of
PD symptoms? Are there racial/ethnic differences in rural,
environmental, or occupational exposures that contribute to
differences in overall PD risk or symptoms?

Diagnosis and Phenotype

PD is underrecognized and underdiagnosed in people of
color.*?® Several hypotheses may explain these findings and
include the following: (1) higher rates of comorbid cognitive
impairment that can reduce awareness of PD symptoms21 ;
(2) racial/ethnic differences in healthcare-seeking behav-
iors*%; (3) underrecognition of PD signs and symptoms by
treating providers; and (4) inadequate PD diagnostic criteria
that were based primarily on the evaluation of White patients
and do not represent the full diversity of PD phenotypes.

To identify the true reasons for underrecognition of PD, it is
necessary to know whether there are racial/ethnic differences
in symptoms. Prodromal symptoms often herald the diagnosis
of PD and include olfactory impairment, constipation, mood
changes, and REM sleep behavior disorder. One community-
based study on the prevalence of olfactory impairment found that
hyposmia was more common among Black (22.3%) than White
Neurology: Clinical Practice
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(104%) individuals.”® However, another study found that the
association between hyposmia and PD risk was stronger among
White (hazard ratio [HR] 4.9, 95% CI 2.3-10.5) than Black (HR
2.5,95% CI 0.8-8.1) individuals.** Studies comparing motor and
nonmotor symptoms across racial/ethnic groups are limited in
number. However, some suggest that Black patients with PD may
have worse motor symptoms than White patients.25 From these
data, it is unclear why PD would be underrecognized in un-
derrepresented groups based on symptoms alone.

Delays in diagnosis may partly account for worse motor
symptoms among Black patients with PD compared with White
patients.”® In 1 study of Veterans with newly diagnosed PD,
Black patients presented for care at more advanced stages of
disease but self-reported disability at the same level of motor
impairment as White patients. Furthermore, there is evidence
of missed diagnoses.6 Unfortunately, there has been little fun-
ded research on the mechanisms that drive these diagnostic
delays. One community-based study of PD knowledge and
healthcare-seeking behavior identified overall low PD literacy
among underrepresented groups and several racial/ethnic dif-
ferences in reasons for not seeking care.”” Specifically, Black
individuals reported lack of insurance, religious concerns, and
mistrust as barriers to care, while Chinese Americans reported
language barriers and lack of knowledge on where to seek
treatment. Both groups are also subject to explicit bias and
receipt of lower quality care from healthcare providers.

Understanding the diversity of PD symptoms is critical to
reducing disparities in diagnosis and treatment. Specifically,
we need to know whether there are racial/ethnic differences
in PD symptoms at onset or differences in the recognition of
these symptoms. Should PD diagnostic criteria be revised to
be more inclusive? Are there racial/ethnic differences in PD
progression? How might comorbid disease, cultural factors,
or patient preferences contribute to racial/ethnic differences
in symptoms or the recognition of these symptoms?

Treatment

After PD diagnosis, there are profound disparities in access to
care, care delivery, and the receipt of medical, surgical, re-
habilitative, and palliative therapies (Table 2). While only 58%
of people with PD are seen by a neurologist, non-White pa-
tients are even less likely to receive neurologic care.”® These
disparities in PD treatment ultimately lead to worse outcomes.
Individuals who do not receive care from a neurologist are
more likely to have hip fractures, visit the ED, be hospitalized
and placed in skilled nursing facilities, and, ultimately, die.>°

PD experts have long advocated for the implementation of
telehealth services to increase access to care for those that live
far from specialty centers or have limited ability to travel due
to cost, disability, or accompaniment by a care partner.
Furthermore, telehealth for PD management is feasible and
has high reported satisfaction among persons with PD and
providers.>® Although participants in PD telehealth studies
have been largely White, college educated, and under the
Neurology: Clinical Practice
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care of a movement disorders specialist, recent data obtained
after the COVID-19-related expansion of telehealth cover-
age showed that residents living in the most disadvantaged
neighborhoods had the highest odds of using telehealth for at
least 1 outpatient visit.”* Furthermore, integrated centers of
care such as the Veterans Health Administration Parkinson’s
Disease Research, Education, and Clinical Centers offer
tablets to facilitate home telehealth visits for individuals who
do not have access to digital technology or Internet services.

Cultural competency among providers, particularly in cross-
cultural communication strategies, is essential to reduce bias
and improve overall health outcomes. Little is known about
the effect of cultural competency training programs on per-
sons with PD. However, to address barriers related to lan-
guage differences, the University of Rochester started a
Spanish language neurology clinic, which has increased ac-
cess for Latino patients with PD.

When examined in more depth, underlying differences in social
determinants of health may also explain partly the observed
treatment disparities. For example, minority-serving hospitals are
less likely to perform deep brain stimulation (DBS) surgery re-
gardless of patient race (odds ratio [OR] 0.76, 95% CI
0.66-0.87), and high neighborhood SES is associated with
higher odds of DBS surgery (OR 1.42, 95% CI 1.33-1.53).”

We still need to understand racial/ethnic and socioeconomic
barriers to specialty care and develop effective interventions
to reduce inequities. How can we improve access to neuro-
logic specialty care for non-White patients with PD? How can
we improve care delivery for diverse groups, including En-
glish translation and telehealth services? How can we reduce
PD treatment disparities and improve outcomes?

Research

A major shortcoming in our knowledge of PD is that most
funded, published research is based on studies of White pa-
tients. In a review of 239 PD studies over 22 years, only 17%
reported data on race and ethnicity. These studies enrolled
a total of 7,481 participants, and only 8% were non-White.*® In
another analysis of PD trials of neuropsychiatric symptoms,
only 11 of 63 studies reported data on race and ethnicity, and
fewer than 1% of participants were Black or Latino.*® There are
numerous proposed barriers to more diverse representation
among research participants (Figure). Despite these barriers, a
survey of PD patients found no racial difference in willingness
to participate in clinical research.’”

There have been prior initiatives to improve diversity in PD
clinical trials. One randomized recruitment intervention
tested partial funding for a recruitment coordinator and
improved PD education for primary care providers in un-
derrepresented communities. Unfortunately, this trial was
stopped early because of lack of efficacy.®® A more recent
cluster randomized trial tested a trust-based continuous
quality improvement intervention that was tailored to each
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Table 2 Treatment Disparities Among Minoritized vs White Persons With PD

Medications Rehabilitation services Surgery Neurology specialty care
Black ¢ OR 0.24 (0.09, 0.64) of starting PD e OR 0.63 (0.59, 0.67) of receiving ¢ OR0.20(0.16,0.25) ¢ OR0.67 (0.62, 0.71) of seeing a
treatment after new diagnosis?® physical or occupational therapy?®  of receiving DBS neurologist if a Black woman°
¢ OR 0.80 (0.69, 0.93) of receiving PD e OR 0.63 (0.59, 0.67) of receiving surgery29 e OR 0.68 (0.63, 0.73) of seeing a
medications with prevalent PD?’ speech therapy?® neurologist if a Black man®°
Latino * OR 1.11 (1.00, 1.23) of being e OR 0.91 (0.85, 0.98) of receiving e OR 0.79 ([0.63, 0.98) of seeing a
coprescribed cholinesterase speech therapy?® neurologist if a Latino woman°
inhibitor for dementia and
anticholinergic drug (frank
prescribing area)®'
Asian e OR 1.31(1.21, 1.41) of receiving ¢ OR0.55(0.44,0.70) « OR0.85(0.75, 0.95) of seeing a
physical or occupational therapy?®  of receiving DBS neurologist if an Asian woman=°
surgery?®
Native ¢ OR0.62 (0.51, 0.74) of being — — —
American prescribed cognitive enhancing
medication®’
Non-White e Veterans 15% less likely to be — — e OR 0.83(0.79, 0.87) of seeing a

titrated to therapeutic range with
dopamine agonists®?

¢ OR 0.75 (0.39, 0.89) for Veterans to
receive antidepressant therapy for
depression®?

neurologist™°

Abbreviation: DBS = deep brain stimulation.
Brackets denote 95% confidence intervals.

study site and included improved patient navigation and
initiatives to reduce instrumental barriers to research par-
ticipation (e.g., cost and transportation).>® This trial was

successful in meeting its goal of 10% minority subject en-
rollment. Currently, the Michael J. Fox Foundation and the
Community Access, Recruitment and Engagement Research

Figure Recruitment Barriers and Strategies to Reduce Inequities in Parkinson Disease Clinical Trials

/ Recruitment components \
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Strategies to reduce inequities
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Clear and concise outcome measures, shorter
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PCP = primary care provider; PD = Parkinson disease; RCT = randomized controlled trial. Schematic adapted from Picillo et al.** with permission from Elsevier.
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Center at Massachusetts General Hospital have partnered on
a study called Fostering Inclusivity in Research Engagement
for Underrepresented Populations in PD to learn more on
how to engage more diverse communities in PD research.*’

The lack of diversity in clinical trials has important impli-
cations. First, our understanding of this complex hetero-
geneous disorder remains limited. Second, the lack of
generalizable data from clinical trials will hamper our ability
to provide evidence-based personalized care, further exac-
erbating healthcare disparities. To improve care, we need to
learn about the most effective ways to improve diversity in
clinical trials. Are there unique strategies for diverse PD
recruitment and retention?

Action, Advocacy, and Health Policy

In the preceding sections, we highlighted knowledge gaps sur-
rounding the epidemiology, etiology, diagnosis, treatment, and
study of PD in diverse populations. Although research exploring
racial and ethnic disparities in PD has grown in the past decade,
healthcare disparities remain pervasive at all levels of PD care.
To confront these disparities, we must recognize them, un-
derstand their underlying causes, identify modifiable risk fac-
tors, and develop interventions and policies to improve care for
all persons with PD, which could be applied to other neurologic
diseases as well. Using PD as a model, we propose the following

health policy action steps.

Develop a National Plan for PD

The prevalence of PD is rising. Policies to improve PD
diagnosis and treatment should be implemented at a pop-
ulation level to confront and reduce inequities in care. To
ensure timely diagnosis, public health campaigns are
needed to improve awareness and recognition of PD
symptoms. To identify at-risk populations, a national reg-
istry should be created to collect epidemiologic data and
determine geographic trends in PD incidence and preva-
lence. PD registries currently exist in select states only (e.g.,
California and Nebraska) and clusters may cross state lines.
In addition, government insurance programs such as
Medicare should guarantee coverage for specialty drugs and
advanced therapies regardless of patient income. Lastly,
racism and discrimination are powerful forces that prevent
minority groups from receiving necessary care and should
be acknowledged. Because implicit bias, structural racism,
and patient mistrust in the healthcare system are barriers to
developing national health policies, the initiatives outlined
further may also serve as incremental steps toward achiev-
ing a national PD plan.

Establish an Advisory Council Within the Department
of Health and Human Services on PD Care, Services,
and Research

In the process of developing a national agenda, an advisory
council should help set the standard for PD care and oversee
collaborative efforts between government agencies, private
foundations, healthcare systems, and grassroots organizations
Neurology: Clinical Practice
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to reduce health disparities in PD. An advisory council could
also coordinate efforts across federal research agencies, ensure
the proper allocation of funding for PD-related research and
health initiatives, and catalyze private sector research through
tax credits and the efficient dissemination of results from fed-
erally funded studies to private sector organizations that are
developing interventions to combat racial disparities. Finally,
this council could help recruit and invest in PD workforce from
minority and immigrant-serving communities to improve en-
gagement among persons of color.

Invest in Community, Patient, Family, and Provider PD
Education

There is a pressing need for greater community awareness of
PD symptoms to ensure timely diagnosis and treatment.
Public health campaigns at the local, state, and national levels
are needed to educate the public and healthcare providers on
recognizing (and screening for) common prodromal, motor,
and nonmotor symptoms. Improved translation services in
clinical settings will help promote health-seeking behaviors
among non-English speaking patients. In communities
without a practicing neurologist or PD specialist, continuing
medical education courses could also teach general practi-
tioners about the nuances of PD diagnosis and treatment and
could be offered virtually or in-person at professional
conferences.

Invest in PD Disparities Research

Because research participation in PD trials disproportion-
ately occurs among White individuals, we must also develop
innovative strategies for diverse clinical trial recruitment to
strengthen the science underlying PD etiology and treat-
ment. Grant proposals that address PD health disparities and
encourage diverse research participation should be priori-
tized in the review process. Additional research money is also
needed to ensure these projects are funded. Financial in-
centives, such as student loan forgiveness, could be awarded
to research teams that enroll a certain percentage of research
participants from different racial/ethnic groups. Conversely,
if pharmaceutical companies or other study groups fail to
enroll minorities, they could face harsher penalties, such as
withheld approval from the United States Food and Drug
Administration for study drugs.*'

Invest in the Care of Military Service Personnel and
Veterans at an Elevated Risk of PD

Non-White populations were disproportionately recruited
for military service during the Vietnam War, which may place
Veterans from racial and ethnic minority groups at an ele-
vated risk of PD through unique exposures (e.g., Agent Or-
ange, trichloroethylene and perchloroethylene, and TBI). To
reduce racial disparities and improve health outcomes, we
must invest in the care of active service members and Vet-
erans. Environmental exposures to chemicals and other
contaminants should be limited when possible, and annual
screening for PD should be offered free of charge to those
with and without formal service connection.

Neurology.org/CP
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Support Nationwide Teleneurology Initiatives and
Insurance Reimbursement

There is a national shortage of neurologists in the United
States, and many persons with PD do not have access to
neurology specialty care. To improve care access in un-
derserved and rural communities, teleneurology initiatives
are needed. State and national laws should be implemented
to allow neurologists and PD specialists to conduct virtual
visits with all patients regardless of their state of residence.
Insurance reimbursement for virtual visits should also be
commiserate with in-person visits to avoid deincentivizing or
penalizing providers for expanding care coverage to those
most in need.

Racial and ethnic disparities are pervasive in PD and in-
creasingly important not only because racial and ethnic
minority groups will represent half of the United States
population by 2040 but because all Americans should have
equitable access to health care regardless of their age, race/
ethnicity, sex, gender identity, geographic location, or fi-
* Despite growing interest in the field of
health disparities, numerous questions remain. How do
we improve PD recognition and diagnosis among mem-
bers of racial and ethnic minority groups? How do we
design and conduct studies to understand modifiable risk
factors more common in underrepresented communities?
How do we develop interventions and policies to improve
affordability and access to care? To reduce racial and
ethnic disparities in PD, we must first recognize them and
understand their underlying causes, a primary focus of
ongoing research that will inform future interventions.
Strategies to reduce inequities and improve neurologic
care are a public health priority for America’s most vul-
nerable populations.
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