
PERSPECTIVE OPEN

Does Black vs. White race affect practitioners’ appraisal of
Parkinson’s disease?
Shana Harris 1,2✉, Nandakumar S. Narayanan 3 and Daniel Tranel1,2

Black patients are diagnosed with Parkinson’s disease (PD) at half the rate as White patients. The reasons for this large disparity are
unknown. Here, we review evidence that practitioner bias may contribute. A key sign of PD is hypomimia or decreased facial
expressivity. However, practitioner bias surrounding facial expressivity in Black people versus White people may lead practitioners
to appraise Black patients with hypomimia as having higher levels of facial expressivity. Furthermore, practitioner bias may cause
them to characterize reduced facial expressivity as being due to negative personality traits, as opposed to a medical sign, in Black
patients with hypomimia. This racial bias in the evaluation of hypomimia in Black versus White patients could profoundly impact
subsequent referral decisions and rates of diagnosis of PD. Therefore, exploring these differences is expected to facilitate
addressing health care disparities through earlier and more accurate detection of PD in Black patients.
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Parkinson’s disease (PD) is a neurodegenerative disorder that
leads to reduced quality of life, severe disability, and societal
cost1,2. Parkinson’s disease affects approximately 1 million people
in the United States (US), and that number is projected to double
in the next 25 years2. There is a large racial disparity in the
prevalence and incidence of PD in Black and White people3–5.
“Black” is typically defined as a person having origins in any of the
Black racial groups of Africa, whereas “White” is typically defined
as a person having origins in any of the original peoples of Europe,
the Middle East, or North Africa6,7. For example, the prevalence of
PD is 50% lower in Black individuals as compared to White
individuals, where Black people are half as likely as White people
to receive a diagnosis of this disease3,5. In the US, the 4-year
cumulative incidence of PD has been estimated at 54 per 100,000
among White individuals compared to 23 per 100,000 among
Black individuals4.
Some factors that might contribute to this large racial disparity

in the prevalence and incidence rates of PD in Black and White
individuals are genetic or biological differences and systemic and
structural factors in health care3,8. These factors include access to
insurance, patient mistrust in health care, and under-reporting of
symptoms. However, in the literature, no significant differences
were found between Black and White people on genetic or
biological factors3,9–13. Of note, these studies often had a low
sample size of Black people which affected their generalizability.
Hence, larger studies are needed. Regardless, this large disparity in
the prevalence and incidence of PD still remains even after
controlling for risk factors (demographic and structural) such as
age, sex, geography, Medicaid eligibility, and average number of
hospital visits4. One unexplored possibility is that health-care
professionals evaluate motor signs of PD, such as hypomimia
(reduced facial expressivity), differently in Black and White
patients, a form of practitioner bias. Thus, in this perspective
article, we hypothesize that practitioners are under-pathologizing
reduced facial expressivity in Black patients with hypomimia.
Further, practitioners could be viewing Black people as having
higher levels of facial expressivity in comparison to White patients

displaying the same level of facial expressivity/severity of
hypomimia. In addition, practitioners are likely appraising reduced
facial expressivity as being attributed to poor emotional engage-
ment or attitudes, as opposed to a medical pathology, in Black
patients with hypomimia in comparison to White patients with the
same level of facial expressivity/severity of hypomimia. Indeed,
practitioner bias may affect early evaluation of PD patients,
leading to under-recognition of early or prodromal signs of PD in
Black patients and further perpetuating disparities in diagnosis,
treatment, and outcomes for these patients.

EPIDEMIOLOGY OF PD AND PRODROMAL MOTOR SIGNS
PD is caused by dysfunction in midbrain dopaminergic neurons,
which are important for the production and modulation of
movement14. A reduction in dopamine neurons contributes to the
development of the cardinal motor signs in PD; tremors, rigidity,
postural instability, and bradykinesia15. Bradykinesia is a key part
of many diagnostic criteria and is requisite for diagnosing PD;
thus, it is crucial for practitioners to accurately identify this sign in
patients15,16. Further, hypomimia is one manifestation of brady-
kinesia17,18. Of added importance, hypomimia can be one of the
first motor manifestations and is a distinctive clinical feature in
patients with PD, presenting as many as 10 years before a clinical
diagnosis of PD is determined17–19. Hypomimia is present in most
patients with PD (approximately 92%; race not reported)18,20.
Therefore, accurately identifying signs such as hypomimia early in
the course of PD could facilitate a timely diagnosis for patients.
Further, failure to accurately identify this early sign of PD may
result in a delay or false-negative error in the diagnosis of PD and
could lead to an underestimation of the prevalence and incidence
of this disease in the population, and could have other negative
consequences as well.
Epidemiological research has found that the observed pre-

valence rates of PD are approximately 50% lower in Black patients
compared to White patients in the US3–5. It is possible that these
statistics are an underestimation of the true prevalence and
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incidence rate of PD among these racial groups. Disease
awareness has influenced the diagnosis of other neurological
diseases; for instance, the prevalence of multiple sclerosis (MS) in
Black people has increased as a result of education of healthcare
professionals and the community21,22. In fact, the prevalence of
other neurological diseases such as MS has increased drastically
over the years in Black people – for MS, for example, the crude
prevalence rate was 22 per 100,000 in 1998–2000 in comparison
to the current age-standardized estimate of 521.4 per 100,00022.
The low prevalence of MS in previous years could have been the
result of underdiagnosis of the disease by practitioners due to
bias, among other factors. A similar phenomenon might be
occurring with PD.
Prevalence and incidence statistics can be affected by many

factors including methodological issues and systemic factors
within the health care system8,23–26. Schoenberg and colleagues
(1985) found that the prevalence rate of PD was not significantly
different between Black and White patients within a community in
Copiah County, Mississippi (196 vs 280 per 100,000 respectively),
after removing healthcare access from the inclusion criteria for
their study26. Black people tend to have less access to healthcare
and are less likely to see neurologists, in comparison to White
people24,27. Therefore, by removing this factor, researchers were
able to include Black patients that were typically underserved in
healthcare, and in prevalence and incidence research on PD at
that time. They also discovered that twice as many of Black
patients with PD had no previous PD diagnoses recorded in their
medical records in comparison to Whites, which could indicate
that PD signs/symptoms were missed by physicians altogether in
many Black patients26. Thus, this racial disparity in the evaluation
and identification of PD motor signs resulted in a delay or missed
diagnosis of PD in Black people, which led to gross under-
estimations of the true prevalence of this disease within Black
patients.
More recent studies have shown that practitioners’ bias related

to gender can delay referrals for PD, citing that the duration
between the onset of PD signs/symptoms and a referral to a
movement disorder specialist was 41% greater in women than in
men, after controlling for factors such as time to first primary care
visit following PD sign/symptom onset, stage of the disease, age,
and family history28. Therefore, practitioner’s bias when evaluating
motor signs like hypomimia in patients, could contribute to
diagnostic delay for PD and, ultimately an underestimation of true
prevalence of this disease for Black people.

PRACTITIONER BIAS CAN INFLUENCE THE EVALUATION OF
PATIENTS WITH HYPOMIMIA
No work has compared the impact of general practitioners’ bias
on their evaluations of hypomimia (severity) in Black and White
patients with PD. One of the few studies that have investigated
the impact of practitioners’ bias on their impressions of mood and
traits in patients with PD and hypomimia, used a Caucasian and
Asian Taiwanese sample29. They found that practitioners were
biased in favor of White American patients when evaluating
sociability and biased in favor of Asian Taiwanese patients when
evaluating cognitive competence and social supportiveness.
Practitioners perceived the White patients as being more sociable
and Taiwanese patients as being more competent and having
more social support. The Tickle-Degnen et. al (2011) study raises
the possibility that racial stereotypes are influencing practitioners’
impression and evaluation of Black people with hypomimia29.
Practitioners hold stereotypes surrounding facial expressivity in

Black people, that can influence their ability to accurately appraise
hypomimia in Black patients. White people (both laypersons and
experts) have difficulty recognizing the type and magnitude of
facial expressions in Black people. Specifically, White people have
trouble distinguishing between genuine and false smiles on Black

people’s faces30. These individuals are also more attuned to the
expression and magnitude of anger or negatively valenced
emotions on Black faces compared to those on White faces that
show a similar intensity of emotion31–33. This finding is important
because patients with PD and hypomimia appear to exhibit more
negatively valenced emotions29. Practitioners with this type of
bias could potentially view Black patients with PD as having
higher levels of emotional expression than White patients with PD,
when in fact the levels of expressivity are objectively the same.
Consequentially, practitioners might assume that a White patient
has more hypomimia impairment than a Black patient, which for
the Black patient could lead to a delayed referral to a movement
disorder specialist for expert evaluation of possible PD. Ultimately,
delays like this could promote large disparities in treatment
recommendations and outcomes between Black and White
patients.
Delays in treatment of motor and non-motor symptoms in PD

can lead to worse outcomes such as falls, decreased quality of life
and faster disease progression34,35. Researchers have reported that
Black patients with PD had higher mortality rates, presented at
more advanced stages of PD, and had more motor impairment
than White patients with PD after controlling for education and
income36. These findings further highlight the importance of
identifying whether practitioner’s racial bias is leading to a delay
in or missed diagnosing of Black patients with hypomimia and PD.

PRACTITIONER BIAS CAN CONTRIBUTE TO NEGATIVE
IMPRESSION OF BLACK PATIENTS WITH HYPOMIMIA
Bias may also influence practitioners’ impressions of mood and
traits in Black patients which can impact their ability to appraise
reduced facial expressivity as being a medical sign of PD in these
patients. Further, practitioners may misappraise reduced facial
expressivity as being a negative personality trait and contribute to
negative impressions about attitudes and level of engagement in
Black people37,38. It is possible that practitioners’ hold stereotypes
that influence their impressions of Black people’s attitudes, during
medical interviews. The preponderance of these stereotypes has
the potential to ultimately impact practitioners’ ability to appraise
reduced facial expressivity as a pathological sign of PD in Black
people.
Practitioner bias can also affect non-verbal communication with

non-white patients39. Practitioners view Black patients as being
less medically cooperative, risky and more mistrustful than White
patients, and reported a greater penchant for working with White
patients over Black patients40,41. These findings further highlight
the possibility that practitioners may form negative impressions
about Black patients with hypomimia. This becomes even more
significant given that such racial bias can produce differences in
interview styles and can affect treatment of Black patients38,39.
Practitioners may be more likely to characterize reduced facial
expressivity as a negative personality trait, such as poor emotional
engagement, as opposed to a medical pathology in Black patients
than in White patients. Such misappraisal can cause a delay in
referral to appropriate care for Black individuals with PD and
hypomimia. Evaluating the impact that practitioners’ racial bias
has on their appraisal and impressions of facial expressivity might
help facilitate timely referrals to specialist care and accurate
diagnosis of this disease and better treatment outcomes in Black
patients.

INTERVENTIONS, LIMITATIONS, AND FUTURE DIRECTIONS
Disparities in the prevalence and incidence of PD among Black
and White people is multifactorial but may be driven in large part
by practitioner bias. Specifically, practitioners’ racial bias could
lead to misappraising and under-pathologizing of reduced facial
expressivity in Black patients in comparison to White patients,
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with hypomimia. Exploring sources of health care biases (e.g.,
practitioner racial bias) in PD may reveal feasible points of
intervention for reducing healthcare disparities in PD. For
example, targeted intervention techniques such as implicit bias
training can reduce biases in practitioners42,43. A previous study
utilized a multifaceted intervention program, aimed at mitigating
the disparities of cancer treatment in Black and White patients, as
studies have shown that practitioner’s bias and poor communica-
tion leads to treatment variability42. However, interventions with
training on implicit bias, gatekeeping, and institutional racism for
practitioners reduced the disparity in outcomes; indeed, treatment
completion in Black patients increased from being 10% lower to
being almost equal to White patients42. Similar interventions
aimed at addressing processes underlying faulty impression
formation could attenuate racial disparities in the diagnosis and
treatment of medical signs such as hypomimia, as seen in other
chronic disorders such as PD29.
Another way to reduce health disparities is through fostering

trust in healthcare and improving knowledge of PD signs in Black
people. Medical mistrust is correlated with patient-perceived
discrimination, which is related to their race, income, and
insurance. Therefore, multilevel community- and theory-based
training models aimed at increasing structural competency (the
understanding of the impact of the social structure on a social
group or individual) in practitioners can help to mitigate medical
mistrust in Black patients and improve engagement in their health
care44,45.
Increasing health literacy in Black people with PD signs and

symptoms will improve self-advocacy, and is another way to help
further reduce racial disparities in outcomes for these patients.
Health literacy is the ability to obtain and understand health
information in order to make informed decisions regarding
healthcare and tend to be lower in Black people46,47. Further,
low health literacy is associated with greater disease severity and
morbidity in patients with PD and, in general, is moderated by
education and medical mistrust in Black people46,47. Therefore,
increasing health literacy in these individuals through adopting
culturally tailored, interactive, and community-engaged health
literacy approaches, would increase Black patients’ ability to
advocate for necessary medical resource/services. This is especially
important in the context of PD since Black people are less likely to
see neurologists, in comparison to White people24,27. Overall,
improving health literacy in Black patients will aid in their ability to
understand and advocate for their health, especially when
practitioner’s bias is impacting the medical encounter.

Limitation
One limitation to this viewpoint is that there may be genetic or
biological factors that are driving differences in PD prevalence
between Black and White people. As noted, there are few studies
on this topic with an adequate sample size. Therefore, PD research
equity may result from increased patient awareness of clinical
research opportunities, increased availability of culturally diverse
research materials, and partnership with community organiza-
tions48. Additionally, targeted training may reduce racial dispa-
rities in practitioners’ referrals of Black patients to clinical trials48.
Identifying the sources of racial disparities in PD will be highly
clinically meaningful.

Future direction
Future research will explore ways in which practitioner bias
impacts their evaluation of advanced motor and non-motor signs
of PD in patients from other racially diverse groups, such as Asian
people, given the lower prevalence of PD in this population in
comparison to their White counterparts5. In addition, researchers
can investigate whether factors such as practitioners’ race or years
of experience in healthcare moderate their ability to accurately

appraise PD signs, such as hypomimia, in Black patients. This line
of work is significant as it will aid in the development of
intervention techniques and policies aimed at reducing health
disparities for Black individuals with PD and other movement
disorders.

Reporting summary
Further information on research design is available in the Nature
Research Reporting Summary linked to this article.
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