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Abstract. The global prevalence of Parkinson’s disease is increasing, yet the characteristics, risk factors and genetics of PD
in Black, Asian and Hispanic populations is little understood. In this paper we review the published literature on clinical
variation in the symptoms and signs of Parkinson’s disease in different ethnic groups and responses to treatment. We included
any study that sampled patients with Parkinson’s disease from distinct ethnic backgrounds. We conclude that whilst there is
little published evidence for ethnic variation in the clinical features of Parkinson’s disease, there are substantial limitations
and gaps in the current literature, which mean that the evidence does necessarily not fit with clinical observation. Possible
explanations for expected differences in manifestation include genetic determinants, the co-existence of cerebrovascular
disease and/or Alzheimer’s disease pathology, healthcare inequalities and socio-cultural factors.
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INTRODUCTION17

Health inequalities related to ethnicity are well18

recognized in clinical medicine and healthcare set-19

tings, and persistent in the current era. Much of20

our understanding of chronic disease comes from21

the clinical study of White patient groups. Revo-22

lutionary advances in population-level genetics and23

molecular biology, have not been met with simi-24

lar revolution in inclusivity in research, contributing25

to enduring health inequalities. Ethnic inequality in26

inclusion in genome wide association studies is par-27

ticularly stark [1]. Research into Parkinson’s disease28
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(PD) has colluded. The global prevalence of PD dou- 29

bled between 1990 and 2016 and is projected to 30

double again over a similar interval; making PD the 31

fastest growing neurological disorder [2, 3]. For a 32

global phenomenon, little is understood about dif- 33

fering manifestations of PD in different ethnicities, 34

including issues around diagnosis and response to 35

treatment. Most published PD research comes from 36

the USA and Europe, and study of mainly White 37

subjects. Even in this group the clinical features 38

and speed of deterioration are highly heterogenous. 39

Attempts to disentangle heterogeneity have led to 40

subtyping PD patients by age of onset, motor symp- 41

toms, non-motor symptoms, rate of progression, 42

genetics and combinations of these factors [4–13]. 43

Clinical experience and emerging evidence sug- 44

gest that ethnicity is a further key determinant 45

of heterogeneity, with differences in epidemiol- 46

ogy, clinical manifestations and mortality observed. 47
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However, variation by ethnicity is still far from being48

understood, and the studies to date report apparently49

contradictory findings. This review aims to sum-50

marise the evidence thus far, and outline the key51

directions for future research.52

SEARCH STRATEGY53

The Medline database (Pubmed) was searched54

for all articles up to April 2019. The search string55

included the following terms: “Parkinson’s”, “eth-56

nicity”, “ethnic”, “race” and “racial”. We excluded57

any studies that identified patients based on genotype58

alone or the presence of a particular symptom (e.g.,59

PD patients with REM sleep behaviour disorder).60

When mono-ethnic studies were reviewed the search61

string included the term “Parkinson’s” followed by62

terms related to the specific area we were searching63

for. For example, when searching for mono-ethnic64

studies that measured motor subtype in PD samples65

we searched for the terms; “type”, “sub type”, “sub-66

type”, “sub-type”, “motor”, “postural instability”,67

“rigid akinetic”, “rigid-akinetic”, “rigid-akinesia”,68

“rigid akinesia”, “tremor-dominant” and “tremor69

dominant”. We also reviewed the references of these70

articles to identify any other relevant articles that71

may have been missed. Two papers were excluded72

that were not written in English and had no transla-73

tion available, but these were mono-ethnic studies in74

small samples so are unlikely to substantially alter75

the conclusions of this article.76

EPIDEMIOLOGY OF PD77

The prevalence of PD appears to vary geographi-78

cally [14]. The main risk factor for PD is increasing79

age meaning that geographical regions with older80

populations and higher life expectancy tend to have81

a higher prevalence of PD [14, 15]. However, geo-82

graphic differences persist even when controlling83

for these factors, which suggests that ascertainment,84

genetic factors and competing morbidity may be85

important determinants [16–18]. Most studies report86

the highest prevalence of PD in White popula-87

tions (for example 1,671.63/100,000, compared with88

1,036.41/100,000 in Blacks, and 1,138.56/100,00089

in Asians) [19, 20]. Geographical location is a90

stronger determinant of PD risk than ethnicity. The91

prevalence of PD in Black-Africans residing in sub-92

Saharan Africa (40/100,000) is much lower than the93

prevalence of PD amongst people of African origin 94

living in the USA [18]. It is interesting to note that in 95

the only published neuropathological study compar- 96

ing neurologically normal White British and Black 97

Nigerian brains a similar prevalence of incidental 98

Lewy body disease at autopsy was found. Although 99

these participants were not age-matched the mean age 100

of Nigerian brains in the study was 68.8 years and 101

the prevalence of Lewy bodies was 5.3%. The preva- 102

lence of Lewy bodies in 70–79 year olds in Europe 103

and North America was found to be 4.7%. [21, 22]. 104

Extrapolating from this it implies that at least some 105

of the observed differences in the prevalence of PD 106

might be related to case ascertainment. 107

MORTALITY 108

Several studies have reported ethnicity to be a pre- 109

dictor of mortality in PD. Black patients tend to have 110

a slightly higher risk of death than White patients 111

and this finding has been replicated across several 112

studies [23–26]. When comparing mortality occur- 113

ring after hip and pelvic fractures in PD patients 114

Black patients also have a higher adjusted hazard 115

ratio of mortality (HR 1.12; 95% CI 1.09–1.16), 116

whereas rates may be lower in Hispanic patients 117

(HR 0.87; 95% CI 0.81–0.95) [27]. In general, com- 118

pared to White patients, Hispanic patients have a 119

lower risk of death (HR 0.72; 95% CI 0.65–0.80) 120

and the same may be true of Asian patients (HR 121

0.86; 95% CI 0.82–0.91) [23]. However, other stud- 122

ies have found contrasting results [28, 29]. This is in 123

contrast to Alzheimer’s disease (AD) where White 124

patients have a shorter length of survival from diag- 125

nosis (median 3.1 years) compared to Black and 126

Hispanic patients with AD (3.7 and 4.1 years respec- 127

tively) [30]. 128

ETHNIC VARIATION IN THE MOTOR 129

SYMPTOMS OF PD 130

The first reports of an atypical Parkinso- 131

nian phenotype in Black populations were from 132

the French Antilles. It was noted that most 133

patients had a bradykinesia-dominant disease with 134

reduced response to levodopa and earlier demen- 135

tia [31–33]. Although there is some evidence to 136

suggest Guadeloupean-Parkinsonism may be a dis- 137

tinct clinico-pathological entity, Chaudhuri et al. 138

reported an increase in atypical features (levodopa 139
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Table 1
Motor sub-type in de novo PD cases by country
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Method of Subtyping

Reinoso 2014 Singapore 576 63.8 328/248 19 3.3 383 66.5 174 30.2 Lewis method and Rossi
modifications

Rajput 2017 Canada 156 65.0 98/58 10 6.4 45 28.8 101 64.7 Novel method
Ramani 2016 UK 42 67.0 29/13 7 16.7 17 40.5 18 42.9 Novel method
Poletti 2011 Italy 42 65.0 28/14 10 23.8 24 57.1 8 19.0 Lewis method
Alves 2006 Norway 171 71.3 112/87 43 25.1 92 53.8 36 21.1 Jankovic
Auyeung 2012 Hong Kong 171 62.2 93/78 46 26.9 62 36.3 63 36.8 Novel method
Yuan 2013 China 51 61.9 24/24 20 39.2 19 37.3 12 23.5 Jankovic method with

Korchovinov modifications
Mocciia 2016 Italy 63 60.6 38/25 27 42.9 18 28.6 18 28.6 Jankovic
Konno 2018 USA 1003 64.0 637/366 439 43.8 386 38.5 178 17.7 Most prominent symptom at

diagnosis
Seong-Min Choi 2018 South Korea 192 66.2 94/98 87 45.3 82 4.1 23 12.0 Jankovic
Moretti 2012 Italy 103 64.1 60/43 47 45.6 56 54.4 0.0 Most prominent symptom at

diagnosis
Appleman 2011 USA 35 66.2 22/13 16 45.7 – – 19 54.3 First symptoms noticed by

patient
Muller 2011 Norway 207 67.9 122/85 95 45.9 88 42.5 24 11.6 Jankovic
Hiorth 2013 Norway 207 67.9 122/85 95 45.9 89 43.0 23 11.1 Novel UPDRS ratio
Aygun 2014 Turkey 104 66.5 68/36 57 54.8 – – 47 45.2 Most prominent symptom at

diagnosis
Nicoletti 2016 Italy 485 65.6 292/193 311 64.1 104 21.4 70 14.4 Most prominent symptom at

diagnosis

TD, tremor dominant; PIGD, postural instability and gait disorder; Lewis method with Rossi modifications, ratio of the mean tremor scores
(TD) (items 20, 21) and the mean Akinetic-rigid score (AR) (items 18, 19, 22, 27–31): if the ratio TD/AR > 2.0 it was defined as TD and
if AR/TD more than 2.0 was defined as AR, and mixed type was any indeterminate result. Jankovic, Ratio of mean TD scores divided by
mean of postural instability and gait items (falling, freezing, subjective gait difficultly, gait and postural instability): if ratio >1.5 TD PD, if
ratio <1.0 PIGD PD. Other subtyping methods are as described in the reference materials.

hypo-responsiveness and bradykinesia-dominant) of140

PD in London’s African and African-Caribbean pop-141

ulation [34]. These early reports of atypical PD in142

Black patients are in keeping with our anecdotal143

experience of a rigid-akinetic dominant PD pheno-144

type in Black and South Asian PD patients and145

one study has shown Asian patients may be more146

likely to experience freezing of gait [35]. However,147

in contrast to our clinical impression, a comparison148

of Italian and Ghanaian PD patients found that the149

Ghanaian patients were more likely to have a tremor-150

dominant PD subtype (74.7% vs 52.2%, p < 0.001)151

[36].152

There are only a few studies that have compared153

motor symptoms or subtypes in an ethnically diverse154

sample of patients with PD. To explore the matter fur-155

ther, we compared proportions of motor subtypes in156

several mono-ethnic studies from around the world. 157

Table 1 shows the proportions of each motor subtype 158

where the motor subtype was determined in de novo 159

PD cases [11, 28, 37–68]. It is clear that the preva- 160

lence of each motor subtype varies between studies, 161

but it is difficult to determine patterns or correlations 162

from these data. This is in part due to a lack of a stan- 163

dardised methodology for determining motor subtype 164

and differing inclusion/exclusion criteria which con- 165

found attempts to interpret the data in a meaningful 166

way. 167

There may be ethnic variation in the motor com- 168

plications of PD treatment. Dyskinesia and ‘wearing 169

off’ have been extensively studied in PD patients 170

from North America and Europe, but research on 171

this topic is patchy in other regions of the world, 172

especially in multi-ethnic cohorts. Asian patients 173
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appear most likely to experience dyskinesia and as174

a consequence lower doses of dopaminergic drugs175

are often recommended [35, 69]. In an international176

survey Japanese physicians reported the lowest preva-177

lence of dyskinesia in their patients. However, they178

were also the least likely to use levodopa monother-179

apy, preferring a combination of dopamine agonists180

and levodopa, which could be a contributing factor181

[70].182

ETHNIC VARIATION IN NON-MOTOR183

SYMPTOMS OF PD184

In the past two decades, there has been signifi-185

cant progress in the understanding of the non-motor186

manifestations of PD [71]. However, there remains187

relatively few studies that compare non-motor symp-188

tom prevalence in ethnically diverse samples. The189

Non-Motor Symptom Questionnaire was designed190

and validated in 2006 and has been used in differ-191

ent populations to enable comparison (see Table 2)192

[72–84]. All patients, regardless of ethnicity, appear193

to suffer from a high burden of non-motor symptoms.194

It is notable in Table 2 that the prevalence of gastroin-195

testinal non-motor symptoms appear to be highest in196

the East Asian studies [73, 81]. The prevalence of197

depression was above 60% in the Chinese, Korean,198

Mexican and Peruvian studies [73, 77, 80, 81], but in199

the studies from the UK and the USA the rate was200

less than 40% [82, 84]. A study comparing mood and201

anxiety symptoms in a multi-ethnic sample found no202

clear differences [85].203

Excessive daytime sleepiness may be more com-204

mon in PD patients from Europe and North America.205

Studies in Asian countries suggest a prevalence in the206

range of 15–32% of patients.[86–89] Whereas studies207

in North America and Europe suggest a prevalence208

of EDS between 41–57% [90–95].209

Impulse control behaviours (ICB) in PD are an210

important complication of dopaminergic replacement211

therapy (particularly dopamine agonists). It is not cur-212

rently clear whether certain ethnicities are more prone213

to ICBs, but there may be differences in the most com-214

mon impulsive behaviours in different regions that215

could be culturally driven as demonstrated in Table 3216

[96–116]. Some of the ICBs that are reported in the217

literature seem to be exclusive to particular cultures,218

for example, Otmani et al., report an “ICB mimic”219

that had not been reported in the literature before;220

excessive Qur’an reading [103].221

ETHNIC VARIATION IN COGNITION 222

IN PD 223

Cognitive impairment is one of the most frequent 224

and disabling non-motor symptoms of PD [117]. The 225

typical cognitive domains affected by PD dementia 226

are visuospatial, executive and attention, but there 227

can be global deficits, particularly in advanced dis- 228

ease. Cognitive dysfunction frequently occurs in 229

combination with neuropsychiatric features includ- 230

ing depression, anxiety, hallucinations and apathy, 231

which are major determinants of morbidity [118]. 232

The presence of cognitive impairment with a diag- 233

nosis of PD is established as a significant indicator of 234

increased mortality [119–121]. 235

There is evidence that Black patients with PD 236

have higher rates of cognitive decline and progres- 237

sion to dementia than other ethnic groups. Chaudhuri 238

et al. first noticed this in 2000 in London’s Black 239

population [34] and this observation has since been 240

substantiated by large-scale health record studies. 241

A retrospective cohort study using the Medicare 242

database followed up all patients with incident PD 243

in 2002 over a six-year period (n = 138,728). 70% of 244

the whole sample was diagnosed with dementia by 245

the end of the study, and the proportion was highest 246

in Black patients [23]. Black patients also have higher 247

odds of bring prescribed dementia medications (OR 248

1.33, 95% CI 1.28–1.38) compared with White PD 249

patients which may reflect increased cognitive dys- 250

function [122]. Overall, unlike the inconsistencies of 251

other non-motor and motor symptoms, current evi- 252

dence supports the notion that Black patients are more 253

at risk of dementia and cognitive impairment than 254

White patients. 255

Similar findings have been observed for Hispanic 256

patients in some settings [23]. Hispanic patients may 257

have a more severe form of PD dementia and/or an 258

increased severity of behavioural and psychological 259

symptoms in dementia [122]. The evidence regard- 260

ing Asian PD patients and cognitive dysfunction is 261

more conflicting. Willis et al. found in their 6-year 262

retrospective cohort study that Asian patients had the 263

lowest odds of being diagnosed with dementia during 264

the study period (OR 0.89, 95% CI, 0.79–0.99) [23]. 265

But Asian PD patients report higher levels of subjec- 266

tive cognitive impairment than White patients [35]. 267

It remains to be determined whether Asian patients 268

suffer from different rates of cognitive dysfunction 269

compared to other ethnicities. This is particularly true 270

for South Asian populations that have largely been 271

unstudied. 272
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Table 2
Non-motor symptoms questionnaire (NMSQ) results by country
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Duncan 2014 UK 158 0.5 55 44 20 9 42 6 32 46 25 54 23 54 27 22 29 37 42 18 21 32 23 25 18 30 35 27 27 10 10 1
Romenets 2012 USA 70 3.8 27 21 16 16 30 7 41 59 68 30 21 42 29 12 39 38 36 36 42 38 10 14 41 34 38 47 12 19 15 1
Hui-juan Li 2015 China 82 5.1 44 45 33 22 67 2 44 55 87 48 29 95 72 15 33 67 61 49 50 38 6 73 78 83 52 76 7 65 39 42
Cosentino 2013 Peru 300 5.8 37 36 22 14 56 7 41 66 77 51 53 61 44 20 50 81 61 55 46 48 30 33 48 33 36 52 16 43 13 10
Khedr 2013 Egypt 112 6.2 30 10 24 11 52 5 16 55 60 44 33 30 38 13 42 47 61 46 43 54 39 39 46 19 15 15 17 21 7 10
Cheon 2008 S Korea 74 6.4 32 28 31 23 66 5 39 55 68 49 35 61 53 18 51 65 48 35 37 64 38 26 56 40 35 67 31 60 41 8
Rodrı́guez-Violante 2011 Mexico 232 6.6 25 34 33 6 58 10 38 60 62 84 28 47 34 19 39 67 45 37 37 46 36 28 47 38 33 47 24 39 18 10
Martinez-martin 2007 International 545 7 42 29 28 14 53 8 30 56 62 29 18 45 35 23 46 50 45 34 32 28 28 31 46 34 36 42 31 30 20 11
Tanveer 2018 Pakistan 97 7 37 26 28 24 60 24 26 62 77 47 38 59 42 30 35 52 40 - - 53 46 41 53 35 36 42 32 37 13 23
Bostantjopoulou 2013 Greece 166 7.1 19 26 14 11 46 1 24 54 52 18 7 31 13 2 17 42 38 37 33 28 8 9 26 33 27 29 18 21 11 2
Chaudhuri 2010 UK, Germany,

Spain
242 8 42 43 27 16 48 6 27 60 65 46 23 51 34 17 50 49 42 37 34 39 29 35 47 35 39 41 38 31 18 10

Mukhtar 2018 Pakistan 85 – 28 29 17 10 56 6 11 35 49 30 20 45 29 8 16 47 36 30 30 40 19 13 29 22 11 22 14 24 14 8

N&V, nausea and vomiting; OH, orthostatic hypotension; EDS, excessive daytime sleepiness; RBD, REM sleep behaviour disorder. Any data that was not available is replaced with a dash.
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Table 3
Impulse control behaviours by country
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Fan 2009 China 312 3.53 45.8 54.5 – – – 9.1 9.1 18.2 9.1 –
Kenangil 2010 Turkey 554 5.9 – 42.0 57.0 – 24.0 12.1 27.0 21.0 – –
Poletti 2013 Italy 805 8.1 49.8 36.9 3.1 – 12.3 40.0 29.2 3.1 – –
Weintraub 2010 USA 3090 13.6 66 25.7 – – 42.1 36.7 31.4 – – –
Callesen 2014 Denmark 490 35.9 – 25.0 30.1 46.5 20.3 19.8 23.9 19.2 – 14.2
Valença 2013 Brazil 152 18.4 25.6 64.3 – – 57.1 7.1 42.9 – – –
Corvol 2018 France 426 19.7 73.5 43.1 – – 23.3 19.8 53.3 – – –
Perez-Lloret 2012 France 203 25.0 79.3 39.8 – – 23.9 11.9 55.7 – – –
Rodriguez-

violante
2014 Mexico 450 25.7 57.3 11.7 ∗55.8 ∗55.8 11.7 5.2 33.8 – – –

Ramirez Gomez 2017 Argentina, Colombia,
Ecuador

255 27.5 77.2 35.7 20.0 1.4 14.3 17.1 47.1 – – –

Joutsa 2012 Finland 575 27.7 74.9 64.6 45.3 65.1 28.6 25.0 33.3 – –
Antonini 2017 Italy 1095 29.1 78 34.0 14.1 44.8 22.6 18.6 34.6 16.7 – –
Erga 2017 Norway 125 30.4 62.4 31.6 34.2 7.9 – –
Zhang 2017 China 142 31.0 49.3 9.0 26.7 20.3 15.8 22.6 18.1 36.5 – –
Garcia-Ruiz 2014 Spain 233 39.1 100 30.8 31.9 49.5 17.6 9.9 6.6 7.7 – –
Sharma 2015 India 299 42.8 81.9 25.8 29.0 22.0 19.6 7.7 12.5 18.0 – –
Kishore 2013 India 305 31.5 49 16.0 50.0 – 26.0 14.6 25.0 10.4 – –
Otmani H 2019 Morocco 125 28.0 – 28.6 ∗40.0 ∗40.0 34.3 11.4 25.7 0.0 – –
Giladi 2007 Israel 193 14.0 59.6 63.0 – – 22.2 22.2 25.9 0.0 – –
Chiang 2012 Taiwan 268 5.6 – 53.3 – – 26.7 6.7 13.3 – –
Wang 2016 China 217 4.2 46.5 44.4 – – 11.1 33.3 11.1 – – –
Lee 2009 South Korea 1167 10.1 72.8 28.0 41.5 – 24.6 12.7 33.9 – – –
∗refers to a study which has counted hobbyism and punding as the same sub-type if ICB. Percentages represent No. of patients with that
particular ICB divided by total number of patients with ICB. ICB, impulse control behaviour; DA, dopamine agonist; DDS, dopamine
dysregulation syndrome. Where data was not reported/recorded in the articles they have been replaced with a dash.

CONTRIBUTORS TO ETHNIC VARIATION273

IN PD274

Biological275

Genetic factors276

The commonest monogenic forms of PD are277

caused by mutations in genes such as LRRK2, PARK2,278

SNCA and DJ-1 [123]. They are associated with279

different phenotypes and their prevalence differs in280

different ethnic groups [124, 125]. For example,281

LRRK2 p.G2019S is the most common genetic cause282

of PD worldwide and accounts for 1% of sporadic PD283

and 4% of familial PD [126]. However the prevalence284

of LRRK2 p.G2019S is 30–39% in North African285

Berbers with PD and 26% in Ashkenazi Jewish PD286

cases, yet it seems to be completely absent in Nigerian287

PD patients [127–129].288

Given their rarity, little is known about ethnic vari- 289

ation in the main recessive causes of PD such as 290

parkin and DJ1, but a variant of PINK1 is known to 291

have a higher carrier frequency in Filipinos [130]. It 292

is important to note that spinocerebellar ataxia type 293

3 can present in Black patients with parkinsonism 294

and levodopa responsiveness that can be clinically 295

identical to idiopathic PD [131]. 296

Variation in the GBA gene is associated with an 297

increase in the risk of PD and a reduction in the age 298

of onset of PD in patients who carry risk variants 299

[132, 133]. The prevalence and penetrance of GBA 300

mutations varies by ethnicity. For example, the GBA 301

variants 84insGG and R496H increase risk of PD 302

exclusively in Ashkenazi Jewish populations [134]. 303

Common genetic variants with small independent 304

associations with PD are identified through genome- 305

wide association studies (GWAS). The largest PD 306
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GWAS (37,700 PD cases and 1.4 million controls)307

was recently conducted in PD patients of European308

ancestry [135]. Two GWASes have been conducted309

with Asian PD patients; the first in 2017 with 5,125310

PD cases and 17,604 controls in Singapore, Hong311

Kong, Malaysia, Korea, mainland China and Taiwan312

[136]. A smaller PD GWAS was performed in Japan313

(2,011 PD cases and 18,381 controls) in 2009 [137].314

We are not aware of any multi-ethnic GWAS and315

this a priority area for further research [135]. Both316

the GWASes conducted in Asian patients found no317

association across the MAPT locus in contrast to318

the GWAS in a European population which found319

strong associations. European and Asian GWAS all320

found strong association signals in LRRK2, SNCA and321

MCCC1 loci [135–137].322

There are many studies reporting ethnic variation323

in the genetics of PD [138] and it is beyond the324

scope of this review to fully explore ethnic varia-325

tion in prevalence and penetrance in every mutation326

linked with parkinsonism. There have been no GWAS327

in African, South American, South Asian or Middle328

Eastern PD patients that we know of. Genetic varia-329

tion almost certainly contributes substantially to the330

heterogeneity seen in the manifestations of PD but331

as with many chronic diseases, the current litera-332

ture largely reflects study in populations of European333

ancestry [1].334

Vascular disease335

In general, African-Americans have greater cere-336

bral vascular burden than White Americans [139,337

140]. We also know that cerebral small vessel dis-338

ease is associated with postural instability and gait339

disturbance phenotypes, freezing of gait and worse340

cognitive impairment [141, 142]. Separately, it has341

been shown that PD patients with more cardiovas-342

cular risk factors have a worse prognosis [143]. It343

therefore follows that ethnic variation in cerebral vas-344

cular disease is likely to be a determinant and also a345

confounder of PD phenotypes.346

Dementia-associated pathology347

Black and Hispanic patients with PD seem to348

be at higher risk of developing cognitive symptoms349

and frank dementia. The prevalence of Alzheimer’s350

disease (AD) follows a similar pattern [144, 145]351

which suggests the possibility that the ethnic variation352

observed with respect to the prevalence of cogni-353

tive symptoms in PD is driven by mixed Alzheimer’s354

and Lewy body pathology. African-Americans have355

been shown to have a higher frequency of the APOE356

�4 gene [146]. Carriers of the APOE �4 gene with 357

PD have a faster rate of cognitive decline [147] 358

supporting the notion of a mixed Alzheimer’s and 359

Parkinson’s pathology driving some of the ethnic 360

variation observed. 361

Co-morbidities 362

The effect of co-morbidities on risk and manifesta- 363

tions of PD is an important current topic in research. 364

For example, type 2 diabetes mellitus (T2DM) has 365

been shown to have an association with subsequent 366

PD [148]. T2DM is very prevalent in Asia and South 367

Asians are known to be at increased risk of T2DM 368

which is partly determined by genetic factors in addi- 369

tion to diet and lifestyle [149]. The extent to which 370

T2DM and other co-morbidities may be determining 371

ethnic variation observed in PD is unknown at present 372

but an important topic to further explore. 373

Non-biological 374

Healthcare inequalities 375

Globally there are large inequalities in the diag- 376

nosis and treatment of PD. Generally, in low-middle 377

income countries there is less access to PD medica- 378

tion and neurology services. In Sub-Saharan Africa 379

there are very few neurologists and PD medica- 380

tions are unreliably supplied and expensive [150, 381

151]. Studies comparing European PD patients to 382

African PD patients conclude that patients in Africa 383

have more severe disease but, despite this, are tak- 384

ing lower doses of levodopa. PD patients in Africa 385

are symptomatic for longer periods before lev- 386

odopa initiation and are more likely to be treated 387

with anti-cholinergics and amantadine, compared 388

with European patients who are more likely to 389

be prescribed dopamine agonists, levodopa, COMT 390

inhibitors and MAO-B inhibitors [36, 152]. Another 391

consideration is how geopolitical circumstances 392

affect access to medication for chronic diseases, with 393

countries such as Cuba in Central America, and Iran 394

in the Middle East, likely struggling to supply essen- 395

tial PD drugs due to political sanctions. 396

Within a single country, there is good evidence that 397

healthcare inequalities exist in the detection, diagno- 398

sis and treatment of PD. The only studies comparing 399

national healthcare inequalities in PD have been con- 400

ducted in the USA, a country with greater healthcare 401

inequalities than many other countries in the world 402

[153]. It is unknown whether the findings are appli- 403

cable to other countries and it would be interesting 404

to know whether the results reproduce in countries 405
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Table 4
Future directions of ethnic health in PD research

• Future cross-sectional and cohort studies in ethnically diverse samples of PD cases
• A drive to ensure future GWAS studies are as representative of the global population as possible
• Sharing of raw UPDRS data to enable meta-analysis of mono-ethnic studies
• Developing a standardised method of determining the motor sub-type
• Analysis of ethnic variation in cognitive impairment and neuropsychiatric features that are major determinants of morbidity and

mortality in PD
• Establish culturally fair definitions of cognitive impairment
• Investigate role of vascular risk factors in ethnic variation in PD
• Exploration of the role that ethnic and geographic variation in comorbidities have as determinants of ethnic variation in PD
• Further assessment of the contribution of co-morbid Alzheimer’s pathology in shaping ethnic variation seen in PD
• Improving awareness of ethnic healthcare inequalities in the diagnosis and treatment of PD and ameliorating them where

possible
• Neuropathological studies in ethnically diverse PD cases

with universal healthcare systems. For other medi-406

cal conditions, ethnic health inequalities exist even in407

countries such as the UK which have universal health-408

care systems [154]. Black patients in the USA are409

less likely to be treated by a neurologist than White410

patients [155, 156]. This may in-part explain some of411

the suspected under-ascertainment of PD in patients412

from certain ethnic backgrounds. For PD patients,413

being treated by a neurologist was inversely associ-414

ated with residing in a nursing home, hip fractures415

and likelihood of death [155, 157]. Dahodwala et416

al., showed that African-Americans are four times417

less likely than White PD patients to receive PD418

treatment (OR 0.24; 95% CI 0.09–0.64) [158]. This419

finding has been replicated [157, 159] and there is420

evidence the inequalities extend to the treatment of421

depression and advanced therapies in PD patients as422

well [160–162]. Amongst the minority ethnic patients423

that do receive treatment prescribing errors are more424

likely; Hispanic PD patients have an increased prob-425

ability of being co-prescribed an anticholinesterase426

inhibitor and a high potency anticholinergic; a frank427

prescribing error [122]. To summarise, PD patients428

from minority ethnic backgrounds in the USA are429

less likely to be cared for by a neurologist, receive a430

diagnosis and be treated adequately for their PD.431

One major limitation in the existing literature on432

ethnic variation of cognitive changes in PD is the433

definition of dementia using conventional neuropsy-434

chological instruments that are known to lack cultural435

fairness [163, 164]. Future studies will need to con-436

sider this source of confounding in order to establish437

whether there are true biological differences in the438

incidence of cognitive decline in PD. Data on the rel-439

ative prominence of neuropsychiatric features among440

ethnic groups is largely lacking, and will be impor-441

tant to study further given their strong association442

with morbidity and care burden [118], as well as443

their potential to reflect specific underlying patterns 444

of neuropathological change [165]. 445

Under-reporting of symptoms 446

Another factor which could affect ascertainment 447

is the fact that African-Americans and Chinese- 448

Americans are more likely to perceive PD symptoms 449

as a normal part of aging than White-Americans 450

[166]. This may explain findings showing that Black 451

patients under-report their symptoms and could 452

account for some differences in the severity of PD 453

seen [167]. In a multi-ethnic study of PD knowl- 454

edge in Asia, significant differences in PD knowledge 455

according to ethnicity were found; people of Chinese 456

ethnicity were more aware of the non-motor symp- 457

toms of PD compared to Malay people (p < 0.001) 458

and Chinese people were more likely than Indians to 459

be aware that not all patients with PD have a tremor 460

(p = 0.009) [168]. 461

CONCLUSIONS 462

It seems probable that there are geographic and 463

ethnic differences in the clinical manifestations, epi- 464

demiology and mortality of PD. What is unclear 465

is the exact nature of these differences and their 466

cause. Black and Hispanic PD patients seem to be at 467

increased risk of cognitive impairment but whether 468

this is due to modifiable vascular risk factors, differ- 469

ent rates of Alzheimer’s pathology, genetic factors 470

or healthcare inequalities is unknown. In Table 4 we 471

have set out what we believe should be research goals 472

in this field. Further prospective clinico-pathological 473

studies in multi-ethnic populations and in Black and 474

Asian population in countries other than Europe and 475

the USA are important research goals. 476
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