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Abstract.23

Background: A greater understanding of the everyday experiences of people with Parkinson’s disease (PD) and their carers
may help improve clinical practice.
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Objective: The Parkinson’s Real-world Impact assesSMent (PRISM) study evaluated medication use, health-related quality
of life (HRQoL) and the use of healthcare resources by people with PD and their carers.
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Methods: PRISM is an observational cross-sectional study, in which people with PD and their carers completed an online
survey using structured questionnaires, including the Parkinson’s Disease Quality of Life Questionnaire (PDQ-39), Non-
Motor Symptoms Questionnaire (NMSQuest) and Zarit Burden Interview (ZBI).
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Results: Data were collected from 861 people with PD (mean age, 65.0 years; mean disease duration, 7.7 years) and 256
carers from six European countries. People with PD reported a large number of different co-morbidities, non-motor symptoms
(mean NMSQuest score, 12.8), and impaired HRQoL (median PDQ-39 summary score, 29.1). Forty-five percent of people
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with PD reported at least one impulse control behaviour. Treatment patterns varied considerably between different European
countries. Levodopa was taken in the last 12 months by 85.9% of participants, and as monotherapy by 21.8%. Carers, who
were mostly female (64.8%) and the partner/spouse of the person with PD (82.1%), reported mild to moderate burden (mean
ZBI total score, 26.6).
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Conclusion: The PRISM study sheds light on the lives of people with PD and those who care for them, re-emphasising the
many challenges they face in everyday life. The study also provides insights into the current treatment of PD in Europe.
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INTRODUCTION35

Parkinson’s disease (PD) is the most common neu-36

rodegenerative movement disorder, with estimated37

prevalence and incidence rates in Europe of approx-38

imately 108—257/100,000 and 11—19/100,000 per39

year, respectively [1]. Data from the Global Burden40

of Disease Study have shown that the number of peo-41

ple with PD has more than doubled globally over the42

last 25 years to over 6 million, in part due to more43

people living for longer [2].44

People with PD have to contend with increas-45

ing physical disability, a greater risk of dementia46

and depression, and treatment-related complications47

including dyskinesias and impulse control disorders48

[3–8], all of which can affect their health-related qual-49

ity of life (HRQoL) [9]. The lives of carers are also50

affected, resulting in situational anxiety and depres-51

sion and physical exhaustion, as well as financial52

hardship [9–13].53

A greater understanding of the everyday experi-54

ences of people with PD may help to improve clinical55

practice and improve the quality of life of patients and56

those who care for them.57

MATERIALS AND METHODS58

Study design59

The Parkinson’s Real-world Impact assesSMent60

(PRISM) study is a European, observational, cross-61

sectional survey designed by an international scienti-62

fic committee in collaboration with The Cure63

Parkinson’s Trust (a United Kingdom-based res-64

earch-driven charity). The data were collected using65

an online questionnaire, completed by people with66

PD and their carers (Supplementary Material 1). The67

questionnaire comprised two main sections: the first68

was completed from the perspective of the people69

with PD, either by themselves or with the help of70

their carers, and the second was completed by the71

primary carer. An initial pilot study was conducted 72

in the United Kingdom (February–March 2019), fol- 73

lowing which the survey was modified to improve 74

clarity and then translated for use in other Euro- 75

pean countries (France, Germany, Italy, Portugal and 76

Spain). Data from the pilot study were included in the 77

final analysis. 78

A process was undertaken in the United King- 79

dom to determine whether ethical approval was 80

required for the study, using online tools provided 81

by the NHS England Health Research Authority. 82

This indicated that the study was research (‘Is my 83

study research?’ http://www.hra-decisiontools.org. 84

uk/research/) but did not require NHS Research 85

Ethics Committee (REC) approval (‘Do I need 86

NHS REC approval?’ http://www.hra-decisiontools. 87

org.uk/ethics/). Participation in the study was volun- 88

tary for all respondents (including omitting individual 89

survey questions that a respondent did not wish to 90

answer). The survey was made available primarily 91

via patient groups and at the discretion of selected 92

healthcare centres (if ‘advertisement’ was required in 93

order to extend reach in any of the participating coun- 94

tries, this was not in any way coercive, relying solely 95

on leaflets in patient waiting rooms); and no identi- 96

fying information about respondents was requested 97

or held by researchers involved in the study. All par- 98

ticipants were informed before entering the survey 99

that all information would be treated confidentially 100

and stored securely, as required by General Data Pro- 101

tection Regulation. Healthcare professionals had no 102

direct role in recruitment. 103

Study population 104

People with PD and their carers were recruited 105

through the help of PD advocacy groups in each 106

country, through email and social media campaigns; 107

and leaflets made available at patient advocacy group 108

events in Portugal, Spain and the United King- 109

dom, and in specialist PD clinics in Spain. Since 110

http://www.hra-decisiontools.org.uk/research/
http://www.hra-decisiontools.org.uk/ethics/
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participation in the online survey was voluntary, it111

was not possible to actively screen a patient sample112

that was representative of the whole PD population.113

However, recruitment efforts aimed to reach the max-114

imum number of people with PD in each of the target115

countries. Advocacy groups (Supplementary Mate-116

rial 2) maintain online networks of people with PD,117

through regular newsletters, online forums and social118

media.119

Study assessments120

It was advised that, if possible, most of the ques-121

tions in the online questionnaire should be completed122

by people with PD and carers together. Sensitive123

questions (e.g., relating to sexual functioning) were124

optional and placed in a separate section at the end of125

the survey, where it was clearly indicated that these126

questions could be completed by the patient or carer127

alone.128

Questionnaire for people with PD129

Socio-demographic data and information on co-130

morbidities, pharmacological treatment, the use of131

healthcare resources and the impact of PD on employ-132

ment, family relationships, sexual relationships and133

impulse control behaviour were obtained using134

structured questionnaires (Supplementary Material135

1). HRQoL was assessed using the Parkinson’s136

Disease Quality of Life Questionnaire (PDQ-39;137

Oxford University Innovation Limited) [14] and non-138

motor symptoms were assessed using the Non-Motor139

Symptoms Questionnaire (NMSQuest; International140

Parkinson and Movement Disorder Society, Inc.)141

[15]. The PDQ-39 has been validated for use in all142

of the languages used in PRISM. The NMSQuest143

has been translated and validated for use in English,144

Spanish and German. Agreement for translation into145

French, Italian and Portuguese was obtained from146

the developer (translation conducted by UK Tech-147

trans Ltd.). Impulsivity assessment was based on148

the Questionnaire for Impulsive-Compulsive Dis-149

order in Parkinson’s Disease (QUIP) [16], where150

patients were asked whether they, or others close to151

them, thought that they had problems related to gam-152

bling, hypersexuality, buying too much, eating too153

much, taking too much PD medication, or spending154

too much time on hobbies (‘hobbyism’). Questions155

relating to sexual relationships were taken from the156

Medical Outcomes Study Sexual Functioning Scale157

[17]. Questions relating to demographics, comorbidi-158

ties and employment status were collected without159

specific tools/questionnaires.

Carer questionnaire 160

Socio-demographic data, including information on 161

the carer’s relationship to the person with PD, the 162

number of hours spent caring for the person with 163

PD, the use of social network support to help with 164

care, and the impact of PD on the carer’s relation- 165

ship with the patient, were obtained by a structured 166

interview (Supplementary Material 1). Carer burden 167

was assessed using the Zarit Burden Interview (ZBI; 168

Mapi Research Trust) [18, 19]. The ZBI comprises 169

22 questions about the impact of the patient’s dis- 170

abilities on the carer’s life. Answers are scored 0 for 171

‘never’, 1 for ‘rarely’, 2 for ‘sometimes’, 3 for ‘quite 172

frequently’ and 4 for ‘nearly always’, with the total 173

scores ranging from 0–88 (0–20, little or no burden; 174

21–40, mild to moderate burden; 41–60, moderate to 175

severe burden; 61–88, severe burden [20]). The ZBI 176

has been validated for use in all of the languages used 177

in PRISM. 178

Statistical methods 179

A target of 100 responses was set for each coun- 180

try. While the study was not powered to demonstrate 181

statistical differences, representation of popula- 182

tion sub-groups (patient age, nature of therapeutic 183

intervention) was attempted. No formal statistical 184

analyses were performed. Continuous variables were 185

summarised using descriptive statistics, and cate- 186

gorical variables were summarised using frequency 187

counts and percentages. 188

RESULTS 189

Study population 190

Between 11 April 2019 and 31 July 2019, data were 191

collected from 861 people with PD (of whom 599 pro- 192

vided complete responses and 262 provided partial 193

responses) and from 256 carers from six European 194

countries (France, Germany, Italy, Portugal, Spain 195

and the United Kingdom). ‘Complete response’ was 196

defined as reaching the end of the non-optional ques- 197

tions (all questions up to and including Q84; see 198

Supplementary Material 1) before submitting the sur- 199

vey responses. Of the 599 respondents who reached 200

the end of the non-optional questions, a small propor- 201

tion did not reply to all previous questions (PDQ-39, 202

n = 1; Q10, n = 11; Q83, n = 11). ‘Partial response’ 203

was defined as failure to meet the criterion for com- 204

plete response.
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Characteristics of people with PD205

The mean age of the studied population was 65.0206

years (ranging from 62.2 years in Germany to 68.8207

years in France) and 50.5% were male (Table 1). The208

majority of participants (85.9%) were aged between209

50 and 79 years. The mean age at diagnosis was 57.7210

years (ranging from 54.3 years in Germany to 59.8211

years in France) and the mean disease duration was212

7.7 years (ranging from 6.2 years in the United King-213

dom to 9.5 years in France). Most of the participants214

lived in urban locations, since 80.8% travelled < 30215

miles/50 km to see a specialist. The population was216

well educated, with 34.0% having a university degree217

or post-graduate degree, and < 20% having primary or218

secondary non-advanced school/vocational training219

as their highest education level.220

A range of co-morbidities were reported with221

the most frequent (≥10% of participants) being222

hypertension (25.3%), depression (21.9%), anxiety223

(15.8%) and rheumatological conditions (10.6%)224

(Table 1).225

Use of anti-PD medication226

Levodopa had been taken in the last year by 85.9%227

of participants (Fig. 1A) and was the first prescribed228

anti-PD medication in 67.4%, ranging from 58.2% in229

France to 87.5% in Portugal. Levodopa was taken230

as monotherapy by 21.8% of the overall popula-231

tion, ranging from 8.3% in Germany to 38.3% in232

the United Kingdom (Fig. 2). The use of levodopa233

increased with age: levodopa was used by 65.8% of234

people with PD aged 40–49 years, 78.7% of those235

aged 50–59 years, 88.1% of those aged 60–69 years,236

88.4% of those aged 70–79 years and 89.8% of those237

aged 80–89 years. Dopamine agonists and MAO-B238

inhibitors were taken as monotherapy by 4.1% and239

1.8% of participants in the overall population, respec-240

tively.241

Dopamine agonists, MAO-B inhibitors and COMT242

inhibitors were currently taken (last 12 months)243

by 52.8%, 42.3% and 15.4% of people with PD,244

respectively (Fig. 1A). Of all the anti-PD classes,245

dopamine agonists were the anti-PD medication that246

was most commonly discontinued (16%), followed247

by MAO-B inhibitors (13%) and COMT inhibitors248

(6%) (Fig. 1A). The commonest reason for stopping249

treatment with a dopamine agonist was an adverse250

reaction (10.5%), whereas the most common reason251

for stopping treatment with both MAO-B and COMT252

inhibitors was ‘stopped working or re-emergence253

of wearing off’ effects (MAO-B inhibitors, 6.8%; 254

COMT inhibitors, 2.6%) (Fig. 1B). 255

The most common combinations of PD medi- 256

cations in the overall population were levodopa + 257

dopamine agonist + MAO-B inhibitor (14.3%), fol- 258

lowed by levodopa + dopamine agonist (13.7%) and 259

levodopa + MAO-B inhibitor (9.1%). However, there 260

were notable differences between countries (Fig. 2). 261

For example, levodopa + dopamine agonist + MAO- 262

B inhibitor was the commonest combination in 263

Italy (18.7%), Portugal (18.7%) and Spain (17.7%), 264

whereas levodopa + dopamine agonist were most 265

often used in France (18.6%), Germany (17.9%) and 266

the United Kingdom (10.2%). The number of partic- 267

ipants receiving no anti-Parkinsonian drug treatment 268

ranged from 1.7% to 9.5%. 269

Impact of PD on quality of life 270

HRQoL and factors that have an impact on the 271

HRQoL of people with PD were measured using sev- 272

eral instruments, including the PDQ-39, the NMS- 273

Quest, and a structured interview to investigate 274

employment, engagement in daily activities, impulse 275

control, sexual functioning and relationships. Results 276

of the PDQ-39 demonstrated that people with PD 277

had impaired HRQoL (Fig. 3; Table 2). The median 278

PDQ-39 summary score was 29.1 (interquartile range 279

[IQR], 18.0–43.9), with the highest domain scores 280

(i.e., worst HRQoL) occurring in bodily discom- 281

fort (median, 41.7; IQR, 25.0–58.3) and mobility 282

(median, 35.0; IQR, 15.0–62.5). PDQ-39 scores 283

showed worse HRQoL in those diagnosed before age 284

50 years across all domains except cognition (median 285

summary score, 34.8 vs. 31.0) (full data not shown). 286

PDQ-39 scores were also higher across all domains 287

in people with PD diagnosed with anxiety and/or 288

depression than in those not diagnosed with either 289

condition (median summary score, 46.2 vs. 28.6) (full 290

data not shown). 291

People with PD also had a wide range of non-motor 292

symptoms and the mean (standard deviation [SD]) 293

NMSQuest score was 12.8 (6.0). Non-motor symp- 294

toms reported by ≥ 50% of participants comprised 295

urgency of micturition (70.8%), nocturia (62.1%), 296

feeling sad (61.8%), difficulty sleeping (59.7%), 297

constipation (58.8%), forgetfulness (56.5%), diffi- 298

culty concentrating (56.2%), loss of/change in taste 299

or smell (54.7%), unpleasant leg sensations at rest 300

(53.2%), high/low sexual interest (51.5%) and feeling 301

anxious (50.0%). 302
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Table 1
Characteristics of people with PD in the PRISM cohort, by country

Characteristic Total France Germany Italy Portugal Spain United
Kingdom

Number of respondents
N 861 63 92 264 80 149 213
Complete response, n (%) 599 (69.6) 39 (61.9) 65 (70.7) 172 (65.2) 53 (66.3) 100 (67.1) 170 (79.8)
Partial response, n (%) 262 (30.4) 24 (38.1) 27 (29.3) 92 (34.8) 27 (33.8) 49 (32.9) 43 (20.2)

Gender
N 858 62 92 264 80 149 211
Male, n (%) 433 (50.5) 33 (53.2) 46 (50.0) 135 (51.1) 44 (55.0) 78 (52.4) 97 (46.0)
Female, n (%) 418 (48.7) 29 (46.8) 45 (48.9) 126 (47.7) 36 (45.0) 70 (47.0) 112 (53.1)
Other, n (%) 4 (0.5) 0 0 2 (0.8) 0 1 (0.7) 1 (0.5)
Prefer not to say, n (%) 3 (0.4) 0 1 (1.1) 1 (0.4) 0 0 1 (0.5)

Age, y
N 855 62 92 262 80 148 211
Mean (SD) 65.0 (10.2) 68.8 (9.1) 62.2 (8.7) 65.9 (10.4) 66.2 (11.5) 62.6 (11.4) 65.4 (8.9)
Median (IQR) 65 (58–72) 70 (64–74) 61 (54–69) 66 (59–73) 66 (61–72) 62 (54–71) 66 (58–72)

Age group
N 856 62 92 262 80 149 211
< 40 y, n (%) 10 (1.2) 1 (1.6) 0 1 (0.4) 4 (5.0) 4 (2.7) 0
40–49 y, n (%) 44 (5.1) 0 4 (4.4) 14 (5.3) 4 (5.0) 13 (8.7) 9 (4.3)
50–59 y, n (%) 206 (24.1) 6 (9.7) 36 (39.1) 59 (22.5) 9 (11.3) 45 (30.2) 51 (24.2)
60–69 y, n (%) 295 (34.5) 23 (37.1) 31 (33.7) 87 (33.2) 33 (41.3) 45 (30.2) 76 (36.0)
70–79 y, n (%) 234 (27.3) 24 (38.7) 20 (21.7) 77 (29.4) 20 (25.0) 28 (18.8) 65 (30.8)
80–89 y, n (%) 64 (7.5) 8 (12.9) 1 (1.1) 22 (8.4) 10 (12.5) 13 (8.7) 10 (4.7)
≥ 90 y, n (%) 3 (0.4) 0 0 2 (0.8) 0 1 (0.7) 0

Age at diagnosis, y
N 827 51 90 261 79 137 209
Mean (SD) 57.7 (11.3) 59.8 (12.5) 54.3 (10.2) 57.6 (11.3) 58.2 (11.9) 56.5 (12.9) 59.2 (9.7)
Median (IQR) 58 (49–65) 60 (53–66) 54 (47–64) 57 (49–67) 58 (52–67) 55 (48–63) 59 (53–66)

Disease duration, y
N 813 48 90 258 77 131 209
Mean (SD) 7.7 (6.3) 9.5 (6.8) 7.7 (6.9) 8.4 (6.5) 8.8 (6.8) 7.6 (6.5) 6.2 (5.1)
Median (IQR) 6 (3–11) 9 (4–13) 6 (3–10) 7 (3–12) 7 (4–12) 6 (3–10) 5 (3–9)

Distance to travel to see a specialist
N 858 62 92 264 80 149 211
< 30 miles/50 km, n (%) 693 (80.8) 43 (69.4) 78 (84.8) 202 (76.5) 64 (80.0) 125 (83.9) 181 (85.8)
30–60 miles/50–100 km, n (%) 88 (10.3) 16 (25.8) 5 (5.4) 26 (10.0) 7 (8.8) 14 (9.4) 20 (9.5)
> 60 miles/100 km, n (%) 65 (7.6) 3 (4.8) 4 (4.4) 33 (12.5) 9 (11.3) 10 (6.7) 6 (2.8)
Unknown, n (%) 12 (1.4) 0 5 (5.4) 3 (1.1) 0 0 4 (1.9)

Highest education level
N 858 62 92 264 80 149 211
Primary or secondary school/vocational, n (%) 170 (19.8) 3 (4.8) 19 (20.7) 63 (23.9) 23 (28.8) 39 (26.2) 23 (10.9)
Secondary school advanced/vocational, n (%) 158 (18.4) 17 (27.4) 34 (37.0) 75 (28.4) 4 (5.0) 7 (4.7) 21 (10.0)
Further education or training college, n (%) 171 (19.9) 20 (32.3) 10 (10.9) 47 (17.8) 18 (22.5) 27 (18.1) 49 (23.2)
Some university, n (%) 51 (5.9) 6 (9.7) 0 5 (1.9) 8 (10.0) 19 (12.8) 13 (6.2)
Completed university degree, n (%) 190 (22.1) 8 (12.9) 22 (23.9) 58 (22.0) 17 (21.3) 38 (25.5) 47 (22.3)
Post-graduate degree, n (%) 102 (11.9) 8 (12.9) 4 (4.4) 16 (6.1) 7 (8.8) 17 (11.4) 50 (23.7)
Prefer not to say, n (%) 16 (1.9) 0 3 (3.3) 0 3 (3.8) 2 (1.3) 8 (3.8)

Most frequently reported co-morbiditiesa

N 859 63 92 264 80 149 211
High blood pressure 217 (25.3) 10 (15.9) 30 (32.6) 69 (26.1) 16 (20.0) 41 (27.5) 51 (24.2)
Depression 188 (21.9) 6 (9.5) 18 (19.6) 67 (25.4) 21 (26.3) 32 (22.8) 42 (19.9)
Anxiety 136 (15.8) 9 (14.3) 1 (1.1) 46 (17.4) 21 (26.3) 26 (17.5) 33 (15.6)
Rheumatic diseases 91 (10.6) 8 (12.7) 3 (3.3) 32 (12.1) 8 (10.0) 21 (14.1) 19 (9.0)
Heart issues 73 (8.5) 6 (9.5) 6 (6.5) 27 (10.2) 7 (8.8) 15 (10.1) 12 (5.7)
Diabetes 55 (6.4) 7 (11.1) 11 (12.0) 14 (5.3) 2 (2.5) 7 (4.7) 14 (6.6)
Asthma 49 (5.7) 2 (3.2) 9 (9.8) 10 (3.8) 2 (2.5) 4 (2.7) 22 (10.4)
Gastric ulcer 47 (5.5) 1 (1.6) 5 (5.4) 25 (9.5) 5 (6.3) 6 (4.0) 5 (2.4)
Cancer 43 (5.0) 6 (9.5) 1 17 (6.4) 0 6 (4.0) 13 (6.2)
Dementia 36 (4.2) 0 2 (2.2) 14 (5.3) 6 (7.5) 4 (2.7) 10 (4.7)
Peripheral vascular disease 31 (3.6) 3 (4.8) 8 (8.7) 11 (4.2) 3 (3.8) 4 (2.7) 2 (0.9)
Kidney disease 16 (1.9) 0 2 (2.2) 5 (1.9) 2 (2.5) 7 (4.7) 0

a≥ 4% of participants in any country. IQR, interquartile range; PD, Parkinson’s disease; SD, standard deviation.
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Fig. 1. A) Current (last 12 months) and previous use of anti-PD medications by therapeutic class and B) Reasons for stopping use of
therapeutic classes. N excludes missing values, “prefer not to say” and “other”. Antichol, anticholinergics; Amant, amantadine; COMT,
catechol-O-methyltransferase inhibitor; DA, dopamine agonist; Levodopa, levodopa-containing therapy; MAO-B, monoamine oxidase-B
inhibitor; Rivast, rivastigmine; PD, Parkinson’s disease.

The majority (76.3%) of participants were not303

working and 28.4% of the total population had304

retired early due to PD (Table 2). Among the 23.7%305

of participants who were working, 31.1% reported306

reducing work hours in the previous 12 months.307

The majority (62.1%) reported a reduced time spent308

on daily activities, such as shopping and garden-309

ing, during the previous 12 months, and a reduction310

of > 20 hours per week was reported by 16.2% of 311

participants. 312

Approximately three-quarters (74.6%) of men 313

reported problems sustaining a penile erection and 314

60.6% of women reported problems with orgasm. 315

Participants also reported that PD affects domes- 316

tic relationships: approximately 70% reported that 317

PD had adversely affected family relationships 318
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Fig. 2. Current (last 12 months) use of therapeutic combinations (12 most common) for total PRISM population and by country. N = 790.
N excludes missing values, “prefer not to say” and “other. COMT, catechol-O-methyltransferase inhibitor; DA, dopamine agonist; L-dopa,
levodopa-containing therapy; MAO-B, monoamine oxidase-b inhibitor; PD, Parkinson’s disease.

Fig. 3. HRQoL in people with PD as measured using the PDQ-39 (N = 859). HRQoL, health-related quality of life; IQR, interquartile range;
PD, Parkinson’s disease; PDQ-39, Parkinson’s Disease Questionnaire-39.
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Table 2
HRQoL (measured using the PDQ-39), non-motor symptoms
(measured using the NMSQuest), employment status and retire-

ment status in people with PD

Characteristic Statistic

PDQ-39 summary score
N 859
Median (IQR) 29.1 (18.0–43.9)

NMSQuest score
N 591
Mean (SD) 12.8 (6.0)

Current employment status
N 607
Not employed, n (%) 463 (76.3)
In paid employment, n (%) 109 (18.0)
Other (e.g., on sick leave), n (%) 35 (5.8)

Number of hours of work reduced (per week)
over past 12 months in those who reported
being in paid employment
N 106
0 (no reduction) 73 (68.9)
< 5 h, n (%) 10 (9.4)
5–10 h, n (%) 10 (9.4)
11–15 h, n (%) 5 (4.7)
16–20 h, n (%) 2 (1.9)
> 20 h, n (%) 6 (5.7)

Early retirement
N 444
Retired early, n (%) 164 (36.9)

Retired early due to PD, n (%) 126 (28.4)
Retired early but PD was not the main

reason, n (%)
38 (8.6)

Did not retire early, n (%) 264 (59.5)
Prefer not to say, n (%) 16 (3.6)

Reduction in hours of daily activities (per week)
over past 12 months
N 580
0 (no reduction) 220 (37.9)
< 5 h, n (%) 112 (19.3)
5–10 h, n (%) 86 (14.8)
11–15 h, n (%) 45 (7.8)
16–20 h, n (%) 23 (4.0)
> 20 h, n (%) 94 (16.2)

HRQoL, health-related quality of life; IQR, interquartile range;
NMSQuest, Non-Motor Symptoms Questionnaire; PD, Parkin-
son’s disease; PDQ-39, Parkinson’s Disease Questionnaire-39;
SD, standard deviation.

moderately (28.3%), very much (28.8%) or extremely319

(12.0%), and approximately 60% reported that320

this had increased moderately (25.9%), very much321

(23.2%) or extremely (11.0%) as PD had progressed322

(Fig. 4).323

Impact of PD on impulse control behaviours324

Approximately 45% of people with PD had325

at least one impulse control behaviour, includ-326

ing binge eating (23.2%), compulsive shopping327

(15.1%), hobbyism (14.7%), hypersexuality (11.7%),328

compulsive consumption of PD medications (9.4%) 329

and pathological gambling (4.2%). All impulse con- 330

trol behaviours were more frequently reported in 331

those participants taking dopamine agonists com- 332

pared with those who had never taken a dopamine 333

agonist (Fig. 5A). Most impulse control behaviours 334

were also more frequently reported in those taking 335

dopamine agonists compared with those who had 336

stopped taking dopamine agonists (Fig. 5A). People 337

with PD diagnosed with depression (21.9% of the 338

study population) or anxiety (15.8% of the study pop- 339

ulation) were more likely to report impulse control 340

behaviours relating to eating, shopping, hobbyism 341

and compulsive consumption of PD medications than 342

those without these co-morbidities (Fig. 5B). 343

Healthcare and social care resource utilisation 344

During the preceding 12 months, 96.0% of peo- 345

ple with PD were under specialist care, 66.0% had 346

accessed physiotherapy services and 24.0% had used 347

mental health services. Overall, 26% of partici- 348

pants reported at least one emergency department 349

presentation in the previous 12 months and 18% 350

reported hospital admissions. Falls were the most 351

common reason for emergency department presenta- 352

tion (30.0% of presentations) and hospital admission 353

(13.2% of admissions). The majority of participants 354

(approximately 90%) did not report routine use of 355

community services (social care, paid caregiver, nurs- 356

ing care, overnight assistance, day care). 357

Characteristics of carers of people with PD 358

Most of the carers were female (64.8%) and 359

the partner/spouse of the person with PD (82.1%) 360

(Table 3). The majority (76.8%) of the carers were 361

aged between 45 and 74 years. 362

Impact of caring for people with PD 363

Carers reported spending a mean 22.5 hours/week 364

caring for the person with PD (Table 4) and the major- 365

ity (55%) received no additional assistance from 366

other family member or other sources. Overall, car- 367

ers reported mild to moderate burden (mean [SD] ZBI 368

total score, 26.6 [17.6]). Approximately 50% of car- 369

ers reported that PD impacts their family relationships 370

moderately (26.6%), very much (16.7%) or extremely 371

(5.2%), and approximately 50% reported that this 372

impact had increased moderately (23.2%), very much 373

(22.4%) or extremely (3.9%) as the person with PD’s 374
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Fig. 4. Impact of PD on relationships: A) Impact of PD on relationships for people with PD and matched carers and B) Change in impact on
people with PD and matched carers as PD progressed. N reflects the total number of people with PD whose carers also answered questions
regarding the impact PD has had on their relationship (“Has your relationship suffered because of the illness?” [left] and “Do you feel the
impact of Parkinson’s on your relationship has changed as the disease has progressed?” [right]). N excludes missing values, “I don’t know”
and “prefer not to say”. PD, Parkinson’s disease.

Fig. 5. A) Impulse control behaviour by dopamine agonist usage and B) Impulse control behaviour in people with PD diagnosed with
comorbid depression and anxiety. DA, dopamine agonist; PD, Parkinson’s disease.
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Table 3
Characteristics of carers of people with PD

Characteristic N = 256

Country, n (%)
N 256
France 24 (9.4)
Germany 9 (3.5)
Italy 81 (31.6)
Portugal 30 (11.7)
Spain 38 (14.8)
United Kingdom 74 (28.9)

Gender
N 256
Male, n (%) 90 (35.2)
Female, n (%) 166 (64.8)

Age group
N 254
< 18–44 y, n (%) 19 (7.5)
45–54 y, n (%) 38 (15.0)
55–64 y, n (%) 65 (25.6)
65–74 y, n (%) 92 (36.2)
75–84 y, n (%) 38 (15.0)
≥ 85 y, n (%) 2 (0.8)

Relationship to person with PD
N 251
Partner/spouse, n (%) 206 (82.1)
Sibling, n (%) 35 (13.9)
Parent, n (%) 8 (3.2)
Child, n (%) 2 (0.8)

PD, Parkinson’s disease.

Table 4
Burden of carers of people with PD

Parameter N = 256

Hours of care to person with PD/week
N 214
Mean (SD) 22.5 (24.6)
Median (IQR) 14 (3–36)

ZBI total scorea

N 246
Mean (SD) 26.6 (17.6)
Median (IQR) 25 (11–39)

Burden severity by ZBI total scorea

N 246
Severe (ZBI total score > 60), n (%) 7 (2.8)
Moderate/severe (ZBI total score 41–60), n (%) 48 (19.5)
Mild/moderate (ZBI score 21–40), n (%) 84 (34.1)
Little/no burden (ZBI ≤ 20), n (%) 107 (43.5)

Assistance from others in caring for person with PD
N 242
Family member, n (%) 72 (29.8)
Friend, n (%) 32 (13.2)
Paid nurse, n (%) 8 (3.3)b

Other paid caregiver, n (%) 29 (12.0)b

aAssessed over previous month. bN = 241. IQR, interquartile
range; PD, Parkinson’s disease; SD, standard deviation; ZBI, Zarit
Burden Inventory.

condition progressed (Fig. 4). Forty-six percent of375

carers reported that their partner’s PD had affected376

their sexual relationship.

DISCUSSION 377

The PRISM study provides information on the 378

disease burden and treatment of people with PD. 379

A range of co-morbidities were reported, consistent 380

with previous reports [21, 22]. The rate of hyperten- 381

sion observed in PRISM (25.3%) was lower than what 382

might be expected, since the overall prevalence of 383

hypertension in adults has been estimated at 30–45% 384

increasing to > 60% in people aged > 60 years [23], 385

and previous studies in people with PD have also 386

reported a higher figure than that observed in PRISM 387

(e.g., 41.1% in a study of a large Scottish primary 388

care database [22]). The relatively low rate in PRISM 389

might have been due to under-reporting among partic- 390

ipants with well-controlled blood pressure. Previous 391

evidence of a potential association between Type 2 392

diabetes and PD [24] was not supported by the current 393

study. 394

Levodopa was currently used (last 12 months) by 395

the majority of respondents (∼90%), with 22% tak- 396

ing it as monotherapy. Only a small proportion of 397

participants were currently using dopamine agonists 398

and MAO-B inhibitors as monotherapy (4% and 2%, 399

respectively), considerably lower than reported in 400

earlier studies [25–27]. In one survey of 500 people 401

with PD from the USA and five European coun- 402

tries (France, Germany, Italy, Spain and the United 403

Kingdom), which was conducted during 2003–2004, 404

71% of early-stage patients were being treated with 405

monotherapy, of whom 39% were taking dopamine 406

agonists [25]. In the Spanish, multicentre, retrospec- 407

tive ROPI-PARK study (published in 2009), which 408

evaluated the use of ropinirole in approximately 420 409

people with PD, 24% had been treated with dopamine 410

agonist monotherapy in the previous 18 months [26]. 411

In another study, conducted in the United Kingdom 412

between 2004 and 2015, 21% of over 6000 people 413

with PD treated with anti-PD medication were taking 414

ropinirole monotherapy and a further 17% were tak- 415

ing pergolide monotherapy, over a median follow-up 416

duration of 2.8 years [27]. The lower use of dopamine 417

agonist monotherapy in PRISM may reflect changes 418

in treatment recommendations and prescribing prac- 419

tice over time, since dopamine agonists and MAO-B 420

inhibitors were preferred over levodopa as initial 421

monotherapy options 25 years ago because of their 422

perceived potential to delay the onset of dyskinesia 423

and/or motor fluctuations, and a misplaced notion that 424

they were neuroprotective [28]. 425

There was considerable variation between coun- 426

tries in terms of therapeutic regimens, which may 427
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reflect cultural differences in prescribing practice, but428

may also reflect the differences in the disease stage of429

patient populations between individual countries. For430

example, although the use of levodopa monotherapy431

was highest in the United Kingdom, a higher propor-432

tion of participants had been diagnosed within the433

past 5 years, compared with the other countries (55%434

in the United Kingdom, 47% in Spain, 42% in Por-435

tugal, 41% in Italy and 33% in both Germany and436

France). Given the range of therapies available for437

PD and the long duration of disease, therapeutic reg-438

imens are tailored for the individual patient based in439

part on the most disabling symptoms of the disease440

(including both motor and non-motor symptoms and441

motor fluctuations); individual preferences of peo-442

ple with PD may also influence treatment decisions.443

Although PD severity (disease stage) was not mea-444

sured in PRISM, further analyses of medication use in445

relation to disease duration, age and symptomatology446

will allow for clearer conclusions about treatment pat-447

terns and differences between countries. For instance,448

there was a trend for a lower percentage of levodopa449

users in the younger versus older age categories.450

Impulse control behaviours were reported by451

approximately 45% of people with PD and these were452

more frequently reported in those currently taking453

dopamine agonists than in those who had never taken,454

or stopped taking, a dopamine agonist. The preva-455

lence of impulse control behaviours in the PRISM456

population appears to be higher than in other similar457

studies, where a prevalence of up to approximately458

35% has been reported [29]. However, a 5-year longi-459

tudinal study conducted in France, in which impulse460

control behaviours were evaluated by movement dis-461

orders specialists during face-to-face semi-structured462

interviews, reported a cumulative incidence of 46%463

in a population of over 300 patients with PD who did464

not have impulse control behaviours at baseline, and465

a cumulative incidence of 52% in those who had ever466

used dopamine agonists [30]. The prospective, non-467

interventional, multicentre ICARUS study (Impulse468

Control disorders And the association of neuRopsy-469

chiatric symptoms, cognition and qUality of life in470

ParkinSon disease) assessed the presence of impulse471

control disorders/other compulsive behaviours (‘ICD472

behaviours’) in over 1000 people with PD over a473

2-year period. Point prevalence of ICD behaviours474

remained stable during follow-up, being 29% at base-475

line, 29% at year 1 and 27% at year 2 [3]. In ICARUS,476

the most prevalent type of ICD behaviour was com-477

pulsive eating, followed by punding (a need to carry478

out a pointless repetitive motor behaviour over long479

periods of time), compulsive sexual behaviour, gam- 480

bling and shopping [3]. In PRISM, eating was also the 481

most commonly reported impulse control behaviour, 482

followed by shopping and hobbyism. In ICARUS, 483

people with PD with ICD behaviour were shown to 484

have more severe depression, poorer sleep quality and 485

reduced quality of life, compared with those who did 486

not have ICD behaviours [3]. In PRISM, there was 487

also an apparent association between diagnosis of 488

depression and/or anxiety and higher rates of most 489

reported impulse control behaviours. Several patient 490

factors have been found to be associated with the 491

development of impulse control behaviours in those 492

treated with dopamine agonists, including a history of 493

psychiatric symptoms, earlier onset of disease, longer 494

disease duration, dopamine agonist dosage, male sex, 495

younger age, and motor complications in PD [29]. 496

The median PDQ-39 summary score was 29.1; 497

however, the IQR was 18.0–43.9, indicating that there 498

was variability between individuals in the degree 499

to which PD impacts their HRQoL. The PDQ-39 500

results indicate that HRQoL was particularly affected 501

by problems with bodily discomfort (median score, 502

41.7) and mobility (median score, 35.0). People with 503

PD diagnosed before age 50 years were shown to 504

have worse HRQoL scores than those diagnosed after 505

age 50 years, as were those diagnosed with anxi- 506

ety and/or depression in comparison with those not 507

diagnosed with either condition. These findings are 508

consistent with those of a study conducted in 817 509

people with PD from France, Germany, Italy, Spain, 510

and the United Kingdom (mean age, 66.5 years; 54% 511

male; mean disease duration, 3.3 years), in which 512

the mean PDQ-39 summary score was 25.4 [31]. 513

As in PRISM, the mobility domain was particularly 514

impaired (mean score, 36.7) but the bodily discom- 515

fort score was lower than in PRISM (mean score, 516

24.7) [31]. In another European study, in which the 517

PDQ-39 was completed by a postal survey (n = 202; 518

mean age, 69.8 years; mean disease duration, 8.7 519

years), mobility (median score, 45) and bodily dis- 520

comfort (median score, 41.7) were also the domains 521

that were most affected [32]. The Italian multicentre, 522

naturalistic PaRkInson And non-MOtor symptoms 523

(PRIAMO) study investigated the prevalence of non- 524

motor symptoms in 1072 people with PD (mean age, 525

67.4 years; 60% male; mean disease duration, 5.1 526

years) [33] and used the PDQ-39 to prospectively 527

assess the impact of non-motor symptoms on HRQoL 528

in a subset of 377 people with PD over 2 years 529

[34]. Although there was no overall change in the 530

mean PDQ-39 summary score over this time period, 531
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the summary score significantly increased (indicat-532

ing worsening HRQoL) in patients who developed533

non-motor symptoms in the cardiovascular, apathy,534

psychiatric and fatigue domains during the 24-month535

study period, compared with patients who experi-536

enced regression of the same symptoms in these537

domains (p < 0.0045 for all comparisons) [34]. Taken538

together, these findings indicate that although non-539

motor symptoms contribute significantly to reduced540

quality of life, motor disability due to bradykinesia541

and rigidity is, for most patients, the most important542

factor contributing to reduced quality of life.543

People with PD in PRISM had a high incidence544

and wide range of non-motor symptoms, includ-545

ing urinary difficulties, constipation, loss of/change546

in taste or smell, sleeping difficulties, feelings of547

sadness, anxiety, problems with forgetfulness and dif-548

ficulties concentrating. The mean ± SD NMSQuest549

score (12.8 ± 6.0) is compatible with several earlier550

studies: 9.3 ± 4.3 (Italy); 11.0 ± 5.3 (Germany); and551

10.0 ± 5.3 (United Kingdom) [35]. Non-motor symp-552

toms may be present in the early stages of PD and553

increase in frequency and severity as the disease pro-554

gresses, impairing HRQoL and overall health status555

[36, 37]. Non-motor symptoms are also strongly asso-556

ciated with the need for residential care, with one557

report claiming that 80% of people with PD have558

dementia 20 years after diagnosis [37].559

Over three-quarters of participants in the PRISM560

study were not working and > 60% reported a reduced561

time spent on daily activities during the previous562

12 months. Although the age profile of the popula-563

tion (mean age, 65 years) indicated that many may564

have been coming towards the end of their working565

lives, 28% had retired early due to PD and almost566

a third of those who had not retired reported that567

they had reduced their work hours in the previous 12568

months. In a Swedish population-based cohort study569

in which > 1400 people with PD (median age, 63570

years) completed a postal questionnaire, only 24% of571

people with PD were employed ≥ 10 years after diag-572

nosis and only 6% worked full-time [38]. Moreover,573

compared with matched controls, unemployment sta-574

tus independently correlated with a greater risk of575

dissatisfaction with life (p < 0.05) [38]. In another576

questionnaire-based study of 937 working-aged peo-577

ple with PD who were members of the Finnish578

Parkinson Association (median age, 59 years), only579

150 (16%) were still working (full-time, 12%; part-580

time, 4%) [39]. In line with the PRISM population,581

37% of people with PD in the Finnish study had582

retired early due to PD; the median age at retirement583

was 53.4 years and the median working time after an 584

established PD diagnosis was 1.7 years (4.3 years for 585

those in part-time work) [39]. In the PRISM study, 586

approximately 70% of people with PD reported that 587

PD impacted their family relationships; a disturbance 588

that worsened with increased duration of disease. The 589

high rate of sexual problems reported by people with 590

PD warrants further study. 591

PRISM also provided insights into the impact of 592

PD on the use of health and social care resources. In 593

the past 12 months, almost all people with PD (96%) 594

were under specialist care, more than one quarter 595

reported at least one hospital emergency department 596

presentation, and approximately one fifth reported an 597

inpatient admission. These findings illustrate the bur- 598

den of PD on society and will be the focus of further 599

research using data from PRISM. 600

Although carers reported mild to moderate burden 601

(mean ZBI score, 26.6), almost all ( 90%) reported 602

that PD had impacted on family relationships and 603

almost 50% reported that caring for a person with 604

PD had adversely affected their sexual relationship. 605

These findings are consistent with those of other stud- 606

ies. For example, in an Italian study of 126 patients 607

(mean age, 69 years) and their carers (mean age, 58 608

years), the majority of carers were women (70%) and 609

spouse to the person with PD (60%), although 32% of 610

patients were cared for by sons/daughters [12]. Most 611

carers (92%) had been caring for the person with PD 612

for ≥ 12 months, and over half (53%) were caregiv- 613

ing 24 h a day. Carers of people with PD who were 614

receiving standard of care (as opposed to a continu- 615

ous dopaminergic delivery system) had a mean ZBI 616

score of 31.4, indicating mild to moderate burden (as 617

in PRISM) [12]. 618

Since the survey was made available primarily via 619

patient groups’ online networks and at the discre- 620

tion of selected healthcare centres, this might have 621

resulted in a study population that was not necessar- 622

ily representative of the general PD population; for 623

example, ethnicity was not recorded as part of the 624

survey, so it was not possible to determine whether 625

minority ethnic groups were appropriately repre- 626

sented. Moreover, online survey methods are likely 627

to select a younger and more educated population. 628

The poor and the very old are two groups that are 629

likely to have been underrepresented (only 8% of 630

the PRISM population were aged ≥ 80 years). Peo- 631

ple with advanced PD were also underrepresented, 632

since the median disease duration of people with PD 633

was 6 years. The study depended on questionnaires 634

and did not permit formal neurological assessment, 635
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assessment of the severity of motor disability, or636

objective evaluation of impulse control behaviours637

using a structured interview; in addition, the report-638

ing of co-morbidities was based on patient-reported639

diagnoses, rather than the retrieval of objective infor-640

mation from medical records. Online survey methods641

do, however, have the advantages of allowing data642

collection in hard-to-reach populations and in those643

unable to travel to medical centres (for example, due644

to restrictions imposed by COVID-19). In people645

with PD who provided a partial response to the sur-646

vey, the questions that were not answered tended to647

be towards the end of survey (for example, 261/262648

replied to the PDQ-39 compared with 8/262 to Q81649

and 4/262 to Q83), emphasising the importance of650

positioning the key questions in any study at the651

beginning.652

Although the findings presented here are descrip-653

tive in nature, the size of the population is a strength654

of the study, which will allow further statistical655

examination of the data in the future (for example,656

multivariate analyses to explore drivers of HRQoL657

impairment and carer burden; analyses to investi-658

gate the impact of disease duration on characteristics659

such as use of PD medication, sexual functioning660

and impulse control behaviours). It is anticipated that661

future country-specific analyses will be conducted662

using the data collected in PRISM. PRISM also663

offers the opportunity to analyse between-country664

differences for issues such as medication prescribing665

practices and the role of allied health services.666

The PRISM study sheds further light on the lives667

of people with PD, highlighting the many challenges668

they face, including the high rates of comorbidity,669

motor and non-motor symptoms and impulse con-670

trol disorders that may adversely affect ability to671

work/perform daily activities and quality of life.672

The findings also provide information on how medi-673

cal treatment approaches vary considerably between674

countries across Europe. Finally, PRISM demon-675

strates that the wellbeing of those who care for people676

with PD is also adversely affected and needs to677

receive greater recognition from society.678
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Assessment of burden among family caregivers of people856

with Parkinson’s disease using the Zarit Burden Interview.857

J Pain Symptom Manage 53, 272-278.858

[20] Carrilho PEM, Rodrigues MA, de Oliveira BCR, da Silva859

EB, Silva TAAL, Schran LDS, Mendes M (2018) Profile of860

caregivers of Parkinson’s disease patients and burden mea-861

sured by Zarit Scale Analysis of potential burden-generating862

factors and their correlation with disease severity. Dement863

Neuropsychol 12, 299-305.864

[21] Jones JD, Malaty I, Price CC, Okun MS, Bowers D (2012)865

Health comorbidities and cognition in 1948 patients with866

idiopathic Parkinson’s disease. Parkinsonism Relat Disord867

18, 1073-1078.868

[22] McLean G, Hindle JV, Guthrie B, Mercer SW (2017)869

Co-morbidity and polypharmacy in Parkinson’s disease:870

Insights from a large Scottish primary care database. BMC871

Neurol 17, 126.872

[23] Williams B, Mancia G, Spiering W, Agabiti Rosei E,873

Azizi M, Burnier M, Clement DL, Coca A, de Simone874

G, Dominiczak A, Kahan T, Mahfoud F, Redon J, Rui-875

lope L, Zanchetti A, Kerins M, Kjeldsen SE, Kreutz R,876

Laurent S, Lip GYH, McManus R, Narkiewicz K, Rus-877

chitzka F, Schmieder RE, Shlyakhto E, Tsioufis C, Aboyans878

V, Desormais I; ESC Scientific Document Group (2018)879

2018 ESC/ESH Guidelines for the management of arterial880

hypertension. Eur Heart J 39, 3021-3104.881

[24] Chohan H, Senkevich K, Patel RK, Bestwick JP, Jacobs882

BM, Bandres Ciga S, Gan-Or Z, Noyce AJ (2021) Type 2883

diabetes as a determinant of Parkinson’s disease risk and884

progression. Mov Disord, doi: 10.1002/mds.28551 (online885

ahead of print).886

[25] Fargel M, Grobe B, Oesterle E, Hastedt C, Rupp M (2007)887

Treatment of Parkinson’s disease: A survey of patients and888

neurologists. Clin Drug Investig 27, 207-218.889

[26] Valldeoriola F, Cobaleda S, Lahuerta J (2009) A multicentre890

retrospective study of the clinical use of ropinirole in the891

treatment of Parkinson’s disease: The ROPI-PARK study.892

Clin Neurol Neurosurg 111, 742-747.893

[27] Kalilani L, Friesen D, Boudiaf N, Asgharnejad M (2019)894

The characteristics and treatment patterns of patients with895

Parkinson’s disease in the United States and United King-896

dom: A retrospective cohort study. PLoS One 14, e0225723.897

[28] Orayj K, Lane E (2019) Patterns and determinants of pre-898

scribing for Parkinson’s disease: A systematic literature899

review. Parkinsons Dis 2019, 9237181.900

[29] Grall-Bronnec M, Victorri-Vigneau C, Donnio Y, Lebou-901

cher J, Rousselet M, Thiabaud E, Zreika N, Derkinderen P,902

Challet-Bouju G (2018) Dopamine agonists and impulse903

control disorders: A complex association. Drug Saf 41,904

19-75.905

[30] Corvol JC, Artaud F, Cormier-Dequaire F, Rascol O, Durif 906

F, Derkinderen P, Marques AR, Bourdain F, Brandel JP, Pico 907

F, Lacomblez L, Bonnet C, Brefel-Courbon C, Ory-Magne 908

F, Grabli D, Klebe S, Mangone G, You H, Mesnage V, Lee 909

PC, Brice A, Vidailhet M, Elbaz A; DIGPD Study Group 910

(2018) Longitudinal analysis of impulse control disorders 911

in Parkinson disease. Neurology 91, e189-e201. 912
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