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Abstract.

Background: Lack of participation of black and minority ethnic communities (BAME) in registered clinical trials is a concern
as data emerging from these studies are used to licence new drugs or other interventions, even though findings made in such
selected study populations have limited external validity in the aforesaid ethnic groups.

Objective: We used Parkinson’s disease (PD), the fastest rising neurodegenerative disorder in the world, as an exemplar
condition to test our hypothesis that participants from BAME communities are underrepresented in clinical trials.
Methods: A systematic search of clinical trials registered on a Clinicaltrials.gov database which queried for PD with racial
distribution data from 2017 to 2021.

Results: Out of 266 trials considered, 54 trials were published in peer reviewed journals. Among these, only 23 (42.65%)
publications reported data regarding the racial distribution of the participants. Out of these, five studies involved mixed racial
participation and two trials included black subjects.

Conclusion: We found that inclusion of under-represented BAME groups in recently published clinical trials is low, at only
21.57%, and is not even considered in most studies. Out of the reviewed trials, only 5 (21.75%) studies reported detailed
demographic categories with black minorities enrolment. This constitutes a severe under-representation when compared to
the proportion of Black or African American in the UK population (3%). Results of this study identified the need for better
reporting of racial composition in clinical trials. We strongly recommend that future studies should consider ethnicity and
other issues around diversity when designing and implementing the clinical trials, not only in the PD field but also beyond.
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deaths, and prevalence in the world with a global
prevalence of PD that doubled between 1990 and
2016 and is projected to double again over 12 million
by 2040 [1, 2]. In spite of reports to the contrary it is
now widely recognised that PD affects patients across
all age ranges, geographical locations, and racial and
ethnic backgrounds worldwide [1].

The epidemiology of PD with a focus on diver-
sity among non-white ethnic groups has been scarce
and poorly studied. This notion could explain why
PD appears to be relatively more frequent in West-
ern populations [3, 4]. Little is understood about
diversity in therapeutic and clinical trials in PD and
related disorders, including issues around diagnosis
and treatment that are important in relation to per-
sonalised medicine delivery and its enablers such as
pharmacogenetics, body mass index, personality, cul-
tural differences, otherwise known as the circle of
personalised medicine [5, 6]. Several studies have
reported ethnicity to be a predictor of mortality in
PD [7]. Black patients tend to have a slightly higher
risk of death than white patients and this finding has
been replicated across several studies [8—11]. One
study showed that women are consistently underrep-
resented in clinical trials in the PD field, and this is
worrisome, because men and women with PD may
have a different clinical presentation and exhibit a
different response to treatment [12]. Certainly, stud-
ies outside the PD field have shown that trials of new
interventions that were performed in predominantly
men failed to identify adverse effects that only subse-
quently came to light in real life when larger numbers
of women received the treatment [13].

One related issue is that, ideally, clinical trials
involving PD patients should have a focus on BAME
enrolment, particularly if trials are conducted in coun-
tries or localities with a multi-ethnic population.
Inclusion of currently under-represented groups in
clinical trials is imperative to determine possible
differences in disease outcomes, response to inter-
ventions, and therapeutic benefits among different
ethnic groups [14]. Enthusiasm for engagement of
research is also echoed by BAME patients when sur-
veyed. However, the participation of minority ethnic,
specially the BAME community, in research remains
a major issue. For instance, in cities like London
where in many areas, BAME population may form
over 13.3% of the overall population while in some
areas such as Camberwell it may exceed 50% [15].
Another clinical trial literature review also revealed
that only 17% of published US studies reported infor-
mation about the enrolment of under-represented

minorities in which the proportion of minority par-
ticipants was much lower than in the general US
population [16]. Approximately 6% of study partici-
pants were non-white in the reported studies while
non-whites only represent 20% of the general US
population age 60 and over [14, 16]. Overall, poor
representation in research will lead to an incom-
plete picture of the true diversity of PD [17]. In
this report, we present ethnicity-related data from PD
studies registered on the publicly accessible database
clinicaltrials.gov over a period of 5 years (between
2017 and 2021), aiming to explore and analyse the
racial distribution of people taking part in the clinical
trials.

METHODS

We performed a systematic search of clinical trials
registered on a publicly accessible database Clini-
caltrials.gov which queried for PD. To maximise the
results, the only search terms we used were “Parkin-
son disease” and “parkinson”. We limited the search
to years 2017 through 2021 and only completed and
published trials. We excluded unpublished trials or
published abstracts only or where no racial inclusion
data were reported.

The following inclusion criteria were utilised: 1)
Humans, 2) English language, 3) Randomized Con-
trolled Trial, observational study, and 4) a study
completion date between January 1, 2017 and July
1,2021. A total of 266 registered clinical trials were
available in the ClinicalTrials.gov registry. Race or
ethnicity data collected on both screened and enrolled
individuals were obtained from published trials.

Literature search was independently done. The
review of the literature search was done by three
members of our team so that bias can be avoided, and
scrutiny is thorough. The third team member was the
final adjudicator to resolve potential disagreements
on the inference from the data and this process was
followed for screening, data extraction and critical
appraisal. The studies had not specified a prior req-
uisite for BAME data to be considered at entry point
and as such these were retrospective analysis.

RESULTS

A total of 266 studies were conducted and pub-
lished between 2017 and 2021 were registered on
the clinicaltrials.gov database. Data from 54 were
published in peer reviewed journals. Among these,
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Parkinson’s disease clinical trials registered on clinicaltrials.gov and
completed between 2017 and 2021: 266

Trial data published: 54 (20.3%)

]

[ Trial data not published: 212 (79.7%)

l

No racial/ethnicity breakdown
data: 30 (55.56%)

Racial/ethnicity breakdown
data: 23 (42.6%)

Excluded

! |

Excluded ’

Further evaluation of the racial distribution of the trial
participants

Caucasian only:
11 (47.82%)

Non-Caucasian
only: 7 (30.43%)

Mixed racial/ethnicity:
5 (21.75%)

Fig. 1. Flow chart to show racial inclusion related information (as allowed by the Office of National Statistic)- trial data published between

2017 and 2021.

only 23 publications reported data regarding the racial
or ethnic distribution of the participants (Fig. 1). Of
these, one publication was an observational study and
22 were randomized controlled clinical trials (RCT)
related to PD. 30 studies were not included further
because racial distribution details were not reported.
The 23 studies included in the final analysis enrolled
atotal of 676 participants, of whom 363 (53.7%) were
white and 46.3% were non-white. Out of the 23 stud-
ies, 11 (47.82%) included only white participants,
and 7 (30.43%) only reported the ethnicity from their
own countries of origin. Only five studies (21.74%)
reported a mixed racial/ethnic composition (Fig. 2).
An outline of the 23 included studies is presented in
Table 1.

DISCUSSION

In this report, we analysed the ethnic distribution of
research participants in clinical trials in the PD field
over a period of 5 years (from 2017 to 2021), that
were identified from a search of the clinicaltrials.gov
database. Our results suggest that most clinical tri-
als did not involve the minorities and mainly focused
on Caucasians or races of the country of origin, even
though the studies were performed in a country that
had a multi-ethnic population character. Even studies
performed in the urban areas of the UK and US often
did not consider the need to include or consider multi-

B White only (11)  ® Non-white only (7)

Mixed (5)

Fig. 2. The pie chart shows the percentage of racial distribution in
the 23 publications that reported data regarding the trial participa-
tion by different racial or ethnic population.

ethnic population base in recruited subjects, despite
the marked diversity in these countries [41,42]. Many
other studies made no specific mention in of race
or ethnicity in the study population, which raises
concerns whether this diversity issue was properly
addressed at all. This is in line with our findings that
a total of 30 out of 54 published trials did not include
racial or ethnicity participation. It is therefore of key
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Table 1
A summary of the ethnic breakdown reported in the published results of the 23 studies included in the final analysis

Author and Study Type of study Centres N White Asian Black  Other/Not  Country

publication date Caucasian reported

Soke et al., 2020  NCTO03587168 Observational Single-centre 54 54 (100%) - - - Turkey
[18]

Yun et al., 2021 NCT02993042 Interventional Single-centre 11 - 11 (100%) - - Korea
[19]

Chang et al., 2019 NCTO03271736 Interventional Single-centre 21 - 21 (100%) - - Taiwan
[20]

Fleisher et al., NCT03555695 Interventional Single-centre 15 12 (80%) 1 (6.7%) - 2 (13.3%) USA
2020 [21]

Cabrera-Martos NCT03580096 Interventional Single-centre 44 44 (100%) - - - Spain
et al., 2020 [22]

Mak et al., 2021 NCT04048291 Interventional Single-centre 64 - 64 (100%) - - Hong Kong
[23]

Cakmak et al., NCT03907007 Interventional Single-centre 10 10 (100%) - - - Turkey
2020 [24]

Cikajlo et al., NCT03515746 Interventional Single-centre 20 20 (100%) - - - Slovenia
2019 [25]

McKee et al., NCT03675932 Interventional Single-centre 27 27 (100%) - - - USA
2021 [26]

Mi et al., 2020 NCT03219892 Interventional Single-centre 30 - 30 (100%) - - China
[27]

Schiess et al., NCT02611167 Interventional Single-centre 20 16 (80%) 1 (5%) 1(5%) 2 (10%) USA
2021 [28]

Tan et al., 2021 NCT03377322 Interventional Single-centre 72 - 72 (100%) - - Malaysia
[29]

Khedr et al., 2020 NCT03879551 Interventional Single-centre 33 - 33 (100%) - - Egypt
[30]

Ibrahim et al., NCT04451096 Interventional Single-centre 55 - 55 (100%) - - Malaysia
2020 [31]

Hauser et al., 2019 NCTO03047629 Interventional Multi-centre 44 42 (95.54%) 2 (4.46%) - - USA
[32]

DeKarske et al., NCT03482882 Interventional Multi-centre 45 41 (91.1%) 122%) 24.4%) 12.2%) USA
2020 [33]

Lee et al., 2021 NCT04383665 Interventional Single-centre 9 9 (100%) - - - Canada
[34]

Stocchi et al., NCT03843944 Interventional Single-centre 19 19 (100%) - - - Ttaly
2021 [35]

Workman et al., NCT04046055 Interventional Single-centre 7 7 (100%) - - - USA
2020 [36]

Safirstein et al., NCTO03887884 Interventional Multi-centre 23 20 (87%) 2 (8.7%) - 1 (4.3%) USA
2020 [37]

Cherup et al., NCT03079817 Interventional Single-centre 33 33 (100%) - - - USA
2021 [38]

Khedr et al., 2019 NCT03317509 Interventional Single-centre 30 30 (100%) - - - Turkey
[39]

Cancela et al., NCT03882398 Interventional Single-centre 12 12 (100%) - - - Spain
2020 [40]

Total: 23 trials 676 363 (53.7%) 313 (46.3%)

importance to highlight the discrepancy between the
pool available for recruitment and the final ethnic dis-
tribution of the study participants. In the current study
as shown in the Table 1, countries like Turkey, Korea,
Taiwan, Spain, HK, Slovenia, China, Malaysia, and
Egypt have been represented to show isolated eth-
nic or racial populations (implied by default) using
the clinical trials register that is publicly available.
We recognize, however, that there are many more

publications, from the same geographical territories,
but not being reflected in the Clinicaltrials.gov and a
detailed analysis in future will be undertaken.

The fact that ethnic minority subjects, especially
black populations, are often not being included
in PD studies, could have various implications.
Current literature suggests that there may be differ-
ences in pharmacological response based on cultural
differences and pharmacogenetics between races,
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indicating that a ‘one size fits all’ approach in relation
to clinical trials data interpretation may not be suffi-
cient [5, 43, 44]. For example, a medication regime
that is effective for Caucasians might not have a simi-
lar efficacy in another racial group or may not be even
well-tolerated otherwise.

Clinical experience and emerging evidence sug-
gest that ethnicity may be a determinant of hetero-
geneity, with differences in epidemiology, clinical
manifestations, and mortality. For example, varia-
tions in the catechol-O-methyltransferase enzyme
(COMT), which influences the rate of levodopa
metabolism, have been described, with a possibly
increased prevalence of the variant that metabolises
levodopa quicker among the native African people
as compared to a white population [45]. Similarly,
Asian patients also appear more likely to experience
levodopa-induced dyskinesias due to a higher fre-
quency of high COMT activity, hence lower doses of
dopaminergic drugs are often recommended for this
specific population [46]. Differences between ethnic
groups are evident when considering comorbidi-
ties, such as a higher prevalence of diabetes among
the Asian population, although further research is
needed to establish whether this or other comor-
bidities influences the symptom expression of PD
[47]. Another important issue relates to compliance
to the prescribed intervention, which may well vary
across different populations. And just as unexpected
and sometimes serious adverse effects have been
described in women (who were underrepresented in
the original seeding trials), we might expect to see
similar adverse effect in non-white PD populations
who did not participate in the original studies which
led to the registration of a particular intervention.

There are socio-cultural issues that also need to be
addressed. Conclusions from studies that focussed
entirely on white populations may not be accept-
able or even appropriate in some cultures and as
such recommendations in guidelines may be bespoke.
For example, studies demonstrate that yoga and
meditation enhance proprioception and balance in
individuals diagnosed with PD and that such pro-
grammes are safe and effective for patients with PD
[38]. However, these studies report no involvement
of black, and very little Asian participants, so it is
difficult to envisage how this physical intervention
could be adopted in these ethnic groups as there are
differences in cultural perceptions [38].

Personalised medicine for PD is not just a gene-
tic approach to treatment but encompasses various
aspects of treatment, particularly treatment dispar-

ities among different racial distributions. Clearly,
increased knowledge on the role of ethnicity in PD
and individualising the treatment of both motor and
non-motor symptoms based on the susceptibility of
specific subtypes of PD to side effects (subtype-
specific treatment), genetic framework, personal-
ity, pharmacological, pharmacogenetics, lifestyle-
related issues as well as socio-demographic, in
particular racial distribution in term of therapeutic
intervention which may be helpful for monitoring
symptom expression and treatment response of PD,
address inequalities in health care delivery worldwide
and improve the delivery of personalised medicine [6,
43, 48].

On the other hand, our study revealed that most
of the studies were conducted in single-centres and
this would highlight the possibility of requirement of
pan-global collaborations for appropriate ethnic or
geographical representations in PD research.

We totally agree that multi-sectorial strategy in-
volving governments, pharmaceutical organizations,
and other key stakeholders is also necessary to
increase the minority ethnic enrolment in PD
research. This includes the possibility for collabora-
tion of these partnerships with global consortia study-
ing the genetic etiology of PD [Genetic Epidemiology
of Parkinson’s Disease (GEoPD; https://www.geopd.
net), The International Parkinson Disease Genomics
Consortium (IPDGC; https://www.pdgenetics.org)],
and the initiation of Global Parkinson’s Genetic Pro-
gram -GP2 by the Michael J Fox Foundation in
promoting diversity and placing more emphasis on
minority recruitment in PD research.[49]

The main strengths of this report include its
originality and its importance in identifying appar-
ent inattention to the under-enrolment of minority
persons into PD clinical trials within the research
community. There are some limitations to this study
as we limited our search to publications of studies reg-
istered on clinicaltrials.gov only. We were therefore
limited by the availability and accuracy of informa-
tion in published papers. However, findings from
this study clearly show a low frequency of report-
ing racial composition of PD trial populations and an
overwhelming Caucasian predominance in nearly all
PD sample populations where racial composition was
reported.

Conclusion

PD affects all racial and ethnic groups globally; and
the minority populations are often associated with a
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substantial disease burden. Expanding the access to
clinical trials or other research studies and ensuring
a representative enrolment are of utmost importance
in PD research. There is an urgent need to recog-
nise and address the ways to improve the “research
effect” among our minority ethnic population and
start collecting data regarding such initiatives where
available, and to identify as well as overcome possible
barriers in PD trial participation.
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