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Abstract: Parkinson’s disease (PD) is the second most common age-related neurodegenerative disease
after Alzheimer’s disease. Cognitive impairments are frequent non-motor symptoms in PD and have
a significant impact on everyday life and well-being. Still, rehabilitation services for people with PD
predominantly target motor symptoms. Drawing on data from a national Danish survey, this study
aimed to determine significant differences among people living with PD with or without perceived
cognitive impairments regarding (1) contact with different healthcare professionals, and (2) unmet
needs for rehabilitation services. Data were analyzed based on whether the person with PD perceived
cognitive impairments or not. Statistically significant differences between results for PD patients with
and without cognitive impairments were calculated. Data on 6711 individuals with PD were included
in the study. Respondents’ mean age was 73.5 years, and 31% of them were experiencing cognitive
impairments. Significantly more people with PD and cognitive impairments were in contact with
almost all professionals compared to those without cognitive impairments. However, individuals
experiencing cognitive impairments were less often in contact with the professions most experienced
in cognitive rehabilitation.

Keywords: Parkinson’s disease; cognitive impairments; rehabilitation

1. Introduction

Parkinson’s disease (PD) is the second most common neurodegenerative disease glob-
ally, affecting more than 1% of everyone over 65 years of age [1]. The prevalence is expected
to double by 2030 [1]. The most well-known symptoms of PD are motor symptoms, yet
non-motor symptoms are equally prevalent and stressful for people with PD and their
relatives [1]. Motor, as well as non-motor, symptoms impact quality of life [2,3], and health-
related quality of life deteriorates with the development of the disease [2,4]. There is no
medical cure for Parkinson’s disease, and efforts that may improve quality of life and func-
tional capacity in everyday life are therefore central to the management of the disease [1,3].
Efforts should include interventions targeting both motor and non-motor symptoms in
general, as well as more specific problems caused by cognitive impairments [1,5–8].
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Cognitive impairments are non-motor symptoms that frequently occur in PD and entail
substantial human and societal costs [1,5]. Cognitive impairments in PD occur in all phases
of the disease and are up to six times more frequent in people with PD than in the healthy
population [1]. Approximately 20% of people with ‘de novo’ PS (i.e., newly diagnosed or
people not receiving L-dopa) experience mild cognitive impairments (MCI), which can be a
precursor to dementia in PD [9]. More than 40% of people with PD with normal cognitive
functions at the time of diagnosis develop MCI within 6 years [1,10]. PD may affect all
cognitive functions, including attention, visual–spatial functions, memory, language, and
especially executive functions [1,2,6,11]. Executive functions include mental flexibility, set-
shifting, switching, efficiently planning future actions, and solving problems [12]. Cognitive
impairments may have a far-reaching impact on behavior, judgment, decision making,
apathy, and depression, and may affect motor functions [5,13]. Cognitive impairments
affect the quality of life of people living with PD [4,14] and their relatives [2] and may have
a significant impact on everyday life and well-being [5], even with mild symptoms [11].
However, the burden in everyday life depends not only on the degree of symptoms, but
also on personal circumstances such as duties and responsibilities, and on what support is
available [11]. The subjective experience of the disease varies and people with PD may, like
others, adapt and revise values and standards for the good life [2].

Despite the high prevalence of cognitive impairments, rehabilitation services for
people with PD have predominantly been targeting motor symptoms in Denmark [4],
as well as internationally [5,15–18]. Within recent years, there has been a call for more
attention to cognitive impairments in PD and for rehabilitation services targeting cognitive
impairments and related disabilities [17]. This corresponds with current trends in PD
research; according to a publication trends analysis at PubMed, the number of publications
about non-motor aspects in PD is increasing.

To develop services that meet the needs of people with PD and cognitive impairments,
there is a need for knowledge about the formal support and unmet needs of this specific
target group, compared to their counterparts without cognitive impairments. The literature
on rehabilitation from the perspective of people with PD in general is sparse [19]. A national
Danish survey from 2020 identified unmet needs concerning interventions targeting non-
motor symptoms [4]. This study aims to further analyze these national survey data to
explore professional support and unmet rehabilitation needs among people living with PD
with and without perceived cognitive impairments. More specifically, we aim to determine
any significant differences among people living with PD with and without perceived
cognitive impairments regarding (1) which health professionals they have been in contact
with and (2) which unmet needs for rehabilitation services they have reported.

2. Materials and Methods
2.1. Design and Participants

The study draws on data from a national survey [4] including self-reported and proxy-
reported data from 7039 people with PD. The national survey had a cross-sectional design
using routinely collected health registry data to identify adults, ≥18 years of age and
resident in Denmark, with PD from either the Danish National Patient (DNP) registry or
Danish Prescription Medicines (DPM) registry. Those identified were asked to confirm their
PD diagnosis using a national self-report survey [20]. The national survey questionnaire
consisted of three sections addressing (a) demographic information, (b) health-related
quality of life, functioning, and disease stage, and (c) rehabilitation services. For further
information on the questionnaire, please see [4]. In the survey, the questionnaire was
answered in three different ways: (1) by individuals living with PD on their own, (2) by
individuals living with PD and their proxies jointly, or (3) in full by proxy respondents on
behalf of an individual with PD. Since the proxy’s perspective may influence the answers to
the questionnaire [21], the dataset was split into two, i.e., data representing answers from
individuals with PD only (group 1—‘self-respondents’), and data representing answers
from individuals with PD and/or their proxies (group 2—‘proxy-respondents’). Merging
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data from joint responses and proxy is based on the assumption that when you tick that
a proxy has taken part in answering, it indicates that they have had an influence on
the answer.

2.2. Instrumentation
2.2.1. The 39-Item Parkinson’s Disease Questionnaire (PDQ-39)

PDQ-39 is a 39-item quality-of-life questionnaire for Parkinson’s disease covering
eight domains [22]. It was designed to propose domains of specific concern to people living
with PD. It is widely used worldwide and has good psychometric properties [23]. PDQ-39
data may be presented either in a profile form or as a summary index. In the national
survey, all items were included. In the present study, data from the cognition domain were
used to identify participants with and without perceived cognitive impairments.

The PDQ-39 cognition domain includes four items; Unexpectedly fallen asleep during
the day (item 30), Had problems with concentration (item 31), Felt your memory was
bad (item 32), and Had distressing dreams or hallucinations (item 33). Past research
has questioned whether the PDQ-39 cognition domain [24,25] represents the concept of
cognition, as it does not seem to correlate with cognition assessed using neuropsychological
measures [26–28]. Still, the concentration item (item 31) and memory item (item 32) may
be considered useful for the assessment of perceived cognitive impairments [27]. These
items are rated on a rating scale with the response categories never, seldom/occasionally,
sometimes, often, and always.

2.2.2. Questionnaire Addressing Rehabilitation and Unmet Needs for
Rehabilitation Services

Response categories regarding rehabilitation services were generic and developed for
national surveys across different diseases. Hence, there were no specific response categories
covering cognitive training and/or cognitive rehabilitation.

Respondents were asked whether they had been offered interventions in specific
domains, according to patient education, lifestyle, psychosocial support, functioning, and
environmental adaptations (please see Backmann et al. 2020 [4] for further background re-
garding response categories). When respondents had not been offered specific interventions,
they were asked whether they experienced a need for these interventions. Subsequently,
positive answers (‘yes’-answers) were conceived as ‘unmet needs’.

2.2.3. Questions Regarding Contacts with Healthcare Professionals

Respondents were asked which healthcare professionals they had been in contact
with. In these categories, no timeframe was defined. Furthermore, they were asked about
contacts with neurologists within specified timeframes. Both types of data were analyzed
to describe contacts with health professionals.

2.2.4. Defining the Groups for This Study

The two groups were formed based on whether it was the person with PD (group 1)
who responded to the questionnaire or a proxy was involved (group 2). Next, each of these
groups was split in two based on whether the person with PD did not (groups 1a and 2a)
or did perceive cognitive impairments (group 1b and 2b).

To form the groups with and without cognitive impairments, items 31 (concentration
item) and 32 (memory item) of PDQ-39 were used, using a cut-off between ‘sometimes’
and ‘often’ on the PDQ-39 rating scale. A positive score on both items was required.
This criterion for defining the groups was agreed upon among all authors after expert
consultation. According to neuro-psychological studies, the PDQ-39 total score correlates
with cognitive functioning [29]. Hence, the criterion was tested by comparing the PDQ-39
total scores between groups 1a and 1b, and 2a and 2b, respectively, using Kruskal–Wallis
test. The criterion was supported by the fact that the total PDQ-39 score was significantly
different in both sets of groups (1a–1b and 2a–2b).
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2.3. Statistical Analysis

Data reported by PD patients (group 1) and by PD patients and proxies together
or proxies alone (group 2) were analyzed separately. All results are presented and com-
pared for PD patients without (groups 1a and 2a) and with (groups 1b and 2b) cognitive
impairments in each of the two groups.

Based on the descriptive statistical analyses, categorical variables are presented as
counts (percentages in each group) and continuous variables with normal distribution were
presented as means (SD). Differences between groups 1a and 1b, and 2a and 2b, respectively,
were evaluated using chi-square tests for categorical data, and the Kruskal–Wallis test was
applied for the continuous variables since they were not normally distributed. A value of
p < 0.05 was considered as statistically significant.

Statistical analyses were performed with SAS Enterprise Guide version 7.15 Copyright
c 2017 (SAS Institute Inc., Cary, NC, USA).

2.4. Ethical Considerations

The study complied with ethical principles and with the practices of the Danish Na-
tional Committee on Health Research Ethics [30], and with the guidelines from the Danish
Data Protection Agency [31]. In Denmark, this kind of research does not require approval
from an ethics committee. Data use and protection were legally based on informed consent
from participants, following General Data Protection Regulation, article 6, litra a. [32].

3. Results
3.1. Participants

Overall, survey data on n = 7039 individuals with PD were available. Of these, data
on items 31 and 32 in PDQ39 were missing for n = 328 (4.7%) respondents, excluding these
from the analyses. Hence, data on n = 6711 (95.3%) individuals with PD were included in
the study (Table 1).

Table 1. Background characteristics of the population with Parkinson’s disease, separated into groups
of self-reported and proxy-reported with and without cognitive impairments.

Self-Reported Reported by Proxy

Total (Group
1) N = 4113

Without CI
(Group 1a)

n = 3383
(82.3%)

With CI
(Group 1b)

n = 730
(17.7%)

p-Value
(Group 1a

vs. 1b)

Total (Group
2) N = 2598

Without CI
(Group 2a)

n = 1260
(48.5%)

With CI
(Group 2b)

n = 1338
(51.5%)

p-Value
(Group 2a

vs. 2b)

Age (mean (std)
[range])

71.3 (8.9)
[18.1–95.6]

71.3 (8.8)
[18.1–94.9]

71.1 (9.7)
[34.1–95.6]

77.1 (7.6)
[20.3–97.7]

76.5 (7.8)
[20.3–96.3]

77.7 (7.4)
[34.1–97.7]

Age group NS <0.0001
18–59 years 468 (11%) 368 (11%) 100 (14%) 59 (2%) 38 (3%) 21 (2%)
60–79 years 3021 (73%) 2511 (74%) 510 (70%) 1607 (62%) 818 (65%) 789 (59%)
80+ years 624 (15%) 504 (15%) 120 (16%) 932 (36%) 404 (32%) 528 (39%)
Gender NS <0.001

Male 2445 (59%) 2033 (60%) 412 (56%) 1678 (65%) 773 (61%) 905 (68%)
School NS <0.001

Less than High
school 2684 (65%) 2209 (65%) 475 (65%) 2088 (80%) 1047 (83%) 1041 (78%)

High school 1135 (28%) 929 (27%) 206 (28%) 387 (15%) 152 (12%) 235 (18%)
Other/missing 294 (7%) 245 (7%) 49 (7%) 123 (5%) 61 (5%) 62 (5%)

Education NS <0.05
No or short 2329 (57%) 1904 (56%) 425 (58%) 1806 (70%) 911 (72%) 895 (67%)

Medium or long 1527 (37%) 1274 (38%) 253 (35%) 593 (23%) 259 (21%) 334 (25%)
Other or missing 257 (6%) 205 (6%) 52 (7%) 199 (8%) 90 (7%) 109 (8%)



J. Ageing Longev. 2024, 4 132

Table 1. Cont.

Self-Reported Reported by Proxy

Total (Group
1) N = 4113

Without CI
(Group 1a)

n = 3383
(82.3%)

With CI
(Group 1b)

n = 730
(17.7%)

p-Value
(Group 1a

vs. 1b)

Total (Group
2) N = 2598

Without CI
(Group 2a)

n = 1260
(48.5%)

With CI
(Group 2b)

n = 1338
(51.5%)

p-Value
(Group 2a

vs. 2b)

Living
arrangement <0.001 <0.05

Living alone 1153 (28%) 918 (27%) 235 (32%) 755 (29%) 330 (26%) 425 (32%)
Living with

someone 2953 (72%) 2461 (73%) 492 (67%) 1827 (70%) 928 (74%) 899 (67%)

Missing 7 (0%) 4 (0%) 3 (0%) 16 (1%) 2 (0%) 14 (1%)
Employment <0.0001 <0.0001

Non-employed 3448 (84%) 2819 (83%) 629 (86%) 2515 (97%) 1204 (96%) 1311 (98%)
Partly employed 310 (8%) 253 (7%) 57 (8%) 30 (1%) 21 (2%) 9 (1%)
Fully employed 282 (7%) 259 (8%) 23 (3%) 25 (1%) 22 (2%) 3 (0%)
Other or missing 73 (2%) 52 (2%) 21 (3%) 28 (1%) 13 (1%) 15 (1%)

Respondents’ mean age was 73.5 years, and 31% of them were experiencing cognitive
impairments. The group of self-respondents (group 1) was younger than the group of
proxy respondents (group 2). The proportion of respondents with cognitive impairments
was larger in group 2 than in group 1 (51.5% and 17.8%, respectively).

3.2. Contact with Healthcare Professionals

In the group of self-respondents, significantly more people with PD and cognitive
impairments were in contact with almost all professionals than their counterparts without
cognitive impairments (Table 2). Only regarding contact with a sexologist and palliative
team, no differences were found. In the group represented by proxy respondents as well,
significantly more people with PD with cognitive impairments were in contact with almost
all professionals, with sexologists as the only exception. Within both groups, the profession
that most people with PD had contact with, was physiotherapists (71% resp. 79%).

Table 2. Contact with health professionals in 6711 Danish Parkinson’s patients, separated into groups
of self-reported and proxy-reported with and without cognitive impairments.

Self-Reported Reported by Proxy
Total

(Group 1)
N = 4113

Without CI
(Group 1a)

n = 3383

With CI
(Group 1b)

n = 730

p-Value
(Group 1a

vs. 1b)

Total
(Group 2)
N = 2598

Without CI
(Group 2a)

n = 1260

With CI
(Group 2b)

n = 1338

p-Value
(Group 2a

vs. 2b)
Physiotherapist 2943 (72%) 2401 (71%) 542 (74%) NS 1992 (77%) 937 (74%) 1055 (79%) <0.05

Nurse 937 (23%) 716 (21%) 221 (30%) <0.0001 931 (36%) 343 (27%) 588 (44%) <0.0001
Assistive aids

consultant 634 (15%) 444 (13%) 190 (26%) <0.0001 1100 (42%) 411 (33%) 689 (51%) <0.0001

Care
manager
(visitator)

466 (11%) 317 (9%) 149 (20%) <0.0001 1026 (39%) 354 (28%) 672 (50%) <0.0001

Speech and
language
therapist

710 (17%) 555 (16%) 155 (21%) <0.05 466 (18%) 205 (16%) 261 (20%) <0.05

Occupational
therapist 488 (12%) 363 (11%) 125 (17%) <0.0001 644 (25%) 244 (19%) 400 (30%) <0.0001

Dentist 533 (13%) 421 (12%) 112 (15%) <0.05 427 (16%) 167 (13%) 260 (19%) <0.0001
Dementia or
Parkinson-
consultant

93 (2%) 58 (2%) 35 (5%) <0.0001 429 (17%) 89 (7%) 340 (25%) <0.0001
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Table 2. Cont.

Self-Reported Reported by Proxy
Total

(Group 1)
N = 4113

Without CI
(Group 1a)

n = 3383

With CI
(Group 1b)

n = 730

p-Value
(Group 1a

vs. 1b)

Total
(Group 2)
N = 2598

Without CI
(Group 2a)

n = 1260

With CI
(Group 2b)

n = 1338

p-Value
(Group 2a

vs. 2b)
Neuropsychologist271 (7%) 192 (6%) 79 (11%) <0.0001 172 (7%) 65 (5%) 107 (8%) <0.05

Social
counselor 288 (7%) 210 (6%) 78 (11%) <0.0001 121 (5%) 48 (4%) 73 (5%) <0.05

Psychologist 273 (7%) 192 (6%) 81 (11%) <0.0001 119 (5%) 47 (4%) 72 (5%) <0.05
Dietician 193 (5%) 142 (4%) 51 (7%) <0.05 156 (6%) 52 (4%) 104 (8%) <0.0001

Other 86 (2%) 69 (2%) 17 (2%) NS 74 (3%) 41 (3%) 33 (2%) NS
Palliative

team 36 (1%) 26 (1%) 10 (1%) NS 40 (2%) 11 (1%) 29 (2%) <0.05

Sexologist 45 (1%) 37 (1%) 8 (1%) NS 8 (0%) 3 (0%) 5 (0%) NS
None, except
from general
practitioner

or
neurologist

1025 (25%) 869 (26%) 156 (21%) 379 (15%) 246 (20%) 133 (10%)

None of the
above 692 (17%) 610 (18%) 82 (11%) 251 (10%) 159 (13%) 92 (7%)

Respondents were asked how often they were in contact with a neurologist (Table 3).
Findings showed that in the group of self-respondents, as well as in the group represented
by proxy respondents, individuals experiencing cognitive impairments were less often in
contact with a neurologist.

Table 3. Contact with neurologist reported by 6711 Danish Parkinson’s patients, separated into
groups of self-reported and proxy-reported with and without cognitive impairments.

Self-Reported Reported by Proxy
Total

(Group 1)
N = 4113

Without CI
(Group 1a)

n = 3383

With CI
(Group 1b)

n = 730

p-Value
(Group 1a

vs. 1b)

Total
(Group 2)
N = 2598

Without CI
(Group 2a)

n = 1260

With CI
(Group 2b)

n = 1338

p-Value
(Group 2a

vs. 2b)
Contact with
neurologist <0.05 <0.001

More often
than 3 times

per year
530 (13%) 412 (12%) 118 (16%) 346 (13%) 165 (13%) 181 (14%)

Three times
per year 750 (18%) 634 (19%) 116 (16%) 379 (15%) 192 (15%) 187 (14%)

Twice a year 1803 (44%) 1506 (45%) 297 (41%) 1027 (40%) 529 (42%) 498 (37%)
Once a year 701 (17%) 574 (17%) 127 (17%) 496 (19%) 235 (19%) 261 (20%)

Less than
once a year 243 (6%) 189 (6%) 54 (7%) 220 (8%) 91 (7%) 129 (10%)

Never 64 (2%) 49 (1%) 15 (2%) 113 (4%) 42 (3%) 71 (5%)
Missing 22 (1%) 19 (1%) 3 (0%) 17 (1%) 6 (0%) 11 (1%)

Unmet Needs

Results for unmet needs are presented in Table 4. Overall, across almost all types
of interventions, the group of self-respondents experiencing cognitive impairments were
more likely to report unmet needs than self-respondents without cognitive impairments.
Exceptions were found for physical exercise, smoking cessation, and interventions targeting
the ability to work. In terms of these types of interventions, unmet needs were equally
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distributed in people without and with perceived cognitive impairments. The unmet needs
most frequently reported (by more than 20% of the respondents in the respective group)
included interventions targeting disease education, diet and nutrition, eating issues, teeth
and oral hygiene, and social support from the community.

Table 4. Unmet needs reported by 6711 Danish Parkinson’s patients, separated into groups of
self-reported and proxy-reported with and without cognitive impairments.

Self-Reported Reported by Proxy

Interventions
Targeting:

Total
(Group 1)
n = 4113

Without CI
(Group 1a)

n = 3383

With CI
(Group 1b)

n = 730

p-Value
(Group 1a

vs. 1b)

Total
(Group 2) n

= 2598

Without CI
(Group 2a)

n = 1260

With CI
(Group 2b)

n = 1338

p-Value
(Group 2a

vs. 2b)
Disease

education 1022 (25%) 797 (24%) 225 (31%) <0.0001 626 (24%) 295 (23%) 331 (25%) NS

Diet and
nutrition 774 (19%) 591 (17%) 183 (25%) <0.0001 387 (15%) 187 (15%) 200 (15%) NS

Eating issues 501 (12%) 350 (10%) 151 (21%) <0.0001 301 (12%) 124 (10%) 177 (13%) <0.05
Teeth and

oral hygiene 571 (14%) 424 (13%) 147 (20%) <0.0001 332 (13%) 130 (10%) 202 (15%) <0.001

Speech
disorders 498 (12%) 368 (11%) 130 (18%) <0.0001 348 (13%) 136 (11%) 212 (16%) <0.001

Physical
exercise 375 (9%) 297 (9%) 78 (11%) NS 152 (6%) 77 (6%) 75 (6%) NS

Smoking
cessation 50 (1%) 37 (1%) 13 (2%) NS 13 (1%) 6 (0.5%) 7 (0.5%) NS

Alcohol 117 (3%) 88 (3%) 29 (4%) <0.05 34 (1%) 17 (1%) 17 (1%) NS
Psychological

support 575 (14%) 435 (13%) 140 (19%) <0.0001 292 (11%) 108 (9%) 184 (14%) <0.0001

Daily
activities 363 (9%) 276 (8%) 92 (13%) <0.0001 235 (9%) 89 (7%) 146 (11%) <0.001

Sexuality and
living

together
426 (10%) 331 (10%) 95 (13%) <0.001 146 (6%) 61 (5%) 85 (6%) NS

Working
situation 157 (4%) 124 (4%) 33 (5%) NS 26 (1%) 15 (1%) 11 (1%) NS

Social
support from

the
municipality

691 (17%) 523 (15%) 168 (23%) <0.0001 348 (13%) 162 (13%) 186 (14%) NS

Assistive
devices 399 (10%) 292 (9%) 107 (15%) <0.0001 205 (8%) 95 (8%) 110 (8%) NS

Home
adaptation 352 (9%) 264 (8%) 88 (12%) <0.001 194 (7%) 79 (6%) 115 (9%) <0.05

Within the group represented by proxy respondents, more unmet needs were reported
by respondents experiencing cognitive impairments regarding eating issues, interventions
targeting teeth and oral hygiene, speech, psychological support, daily activities, and home
adaptation. The unmet needs most frequently reported (by more than 20%) included
interventions targeting disease education.

4. Discussion

This study comprises a secondary analysis of data from a national survey on function-
ing, quality of life, and professional support among Danes living with PD. Drawing on
the existing dataset, we analyzed and compared responses from people with and without
cognitive impairments in terms of significant differences in which health professionals
they had been in contact with and which unmet needs for rehabilitation services they had
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reported. Differences within the group of self-respondents and the group represented by
proxy respondents were analyzed and findings are presented separately for the two groups.

We found that people with PD and cognitive impairments reported a wide range of
unmet needs, in particular in the group of self-respondents. The most frequently reported
unmet needs were in interventions targeting disease education, diet and nutrition, eating
issues, teeth and oral hygiene, and social support from the community. Most of these
should be included in rehabilitation, according to the WHO package of interventions [33].
Nutrition is not explicitly mentioned by the WHO and neither is oral issues. Nutrition
plays an emerging role in PD management [34], and oral health is often overlooked by
professionals [35].

The findings indicate that unmet needs are composite and to some extent, the unmet
needs identified mirror international literature about rehabilitation and Parkinson’s. In
Parkinson’s rehabilitation in general, there appears to be a focus on physical outcomes and
physical symptom management, and clinicians and researchers have called for a wider
scope in Parkinson’s rehabilitation to meet the complex and heterogenous needs of people
with PD, including needs associated with cognitive impairments [5,15–18]. As the ques-
tionnaire had no response category concerning cognitive issues, we identified no unmet
needs for interventions targeting cognitive impairments, specifically. Still, other research
has shown that interventions targeting cognitive impairment and everyday functioning
while living with cognitive impairments are needed. Clare et al. [5] completed a scoping
review aiming to map studies of cognitive rehabilitation interventions targeting different
progressive neurodegenerative diseases except for Alzheimer’s disease and vascular de-
mentia. They surprisingly found that only 14% of the included studies targeted Parkinson’s
disease. Still, there seems to be an increasing focus on cognitive impairments in Parkinson’s
rehabilitation. In July 2023, the WHO presented a package of interventions for rehabilitation
in neurological conditions, including PD. Here, interventions targeting PD include a focus
on cognitive functioning. It is stated, that in PD, cognitive and everyday functioning should
be assessed and appropriate interventions initiated [33]. This is supported by a Global
Consensus of Rehabilitation in PD, published in 2024 [8].

According to our findings, the people living with PD and cognitive impairments
reported to be more often in contact with a range of health professionals compared to those
without cognitive impairments. According to current recommendations, professions often
mentioned in relation to cognitive impairments, cognitive rehabilitation, and cognitive
interventions are neuropsychologists, occupational therapists, and speech and language
therapists [1,18,33,36]. Within the group of self-responders with cognitive impairments,
11%, 17%, and 21% have been in contact with these professions, and within the group
of proxy-responders with cognitive impairments, the number is respectively 8, 30, and
20%. That is, a minority meets one of the professions recommended for people with PD
and cognitive impairments. According to our findings, the profession people with PD
and cognitive impairments meet most frequently is by far the physiotherapist. Physical
exercise may have a positive effect on cognitive function [1]. Finally, it is noteworthy that
21% in the group of self-responders with cognitive impairments, and 10% in the group
of proxy-responders with cognitive impairments, report that they had no contact with
professionals other than general practitioners or neurologists. None of these professions
is specialized in cognitive rehabilitation. Furthermore, people with PD and cognitive
impairments in both groups are less often in contact with the neurologist than those
without cognitive impairments. According to the analysis, far from all people with PD and
cognitive impairments have had contact with the professionals who are most experienced
in cognitive impairments, cognitive rehabilitation, and cognitive interventions.

Across both groups, respondents reported sparse contact with sexologists and pal-
liative teams. Regarding sexologist services, the findings align with the international
literature [37]. Sexual dysfunction in PD is an underrated problem and when asked, many
people living with PD experience sexual dysfunction [37]. Still, past studies indicate that
sexual health is considered a taboo subject in the communication between patients and
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healthcare professionals. While patients may have a need to talk about sexual problems
and receive information about the sexual health consequences of PD, they rarely receive
such information [38].

The rare contact with palliative teams was to be expected, as palliative services in
Denmark predominantly target cancer diagnosis, despite the fact that more life-threatening
conditions may be associated with palliative needs [39]. In 2021, a national audit revealed
that while 47% of palliative cancer patients were in contact with a specialized palliative
team, the number for other palliative patient groups was only 3%, including a small group
of patients with neurological diseases [40]. According to the UK NICE guidelines, palliative
care should be available to PD patients as well [41].

Strengths and Limitations

The dataset was divided into two groups, and data from self-respondents and proxy
respondents (including partly self-respondents) were analyzed separately. Considering
the differences between the two groups, this may be a strength. Differences between the
two groups regarding age, contact with professionals, and unmet needs tended to exceed
differences within groups. If the dataset had not been split, some differences between
people with and without cognitive impairments would likely not have emerged. Still, it
may be questioned whether the differences are due to factors other than respondent type.

The quality of the proxy responses may be questioned. Studies where proxies report
for patients who cannot self-report, and patients who can self-report do so, are well
known [42]. The use of proxy responses may be well justified in certain contexts [43], also
when reporting about cognitive impairment [44], but a review from 2023 revealed a lack of
clarity in capturing, interpreting, and reporting data from proxies [43]. When including
proxies, some issues should be considered. In correspondence with the checklist from
Lapin et al. [43], it was defined in the questionnaire who could serve as a proxy and how
the proxy should respond. Clear instructions for the proxy were listed in the introduction,
not prior to the questions as suggested by Lapin et al. [43]. Questions were not validated for
proxy respondents, but proxies were told to include the person with PD when answering,
and if this was not possible, they were told to answer what they believed best fits the
person’s experience. Finally, as suggested by Lapin et al. [43], patients and proxies were
differentiated in the results. Summing up, we consider the use of proxy data justified as
long as they are kept separated from the self-reported data in the analyses. Drawing on
data from a large Danish survey study, it was possible to define the groups of people with
PD with or without cognitive impairments using the concentration and the memory item
in the PDQ39 scale. This may be considered a limitation, as problems with concentration
and memory are not the only cognitive impairments prevalent in PD. Impairments in
executive functions may be just as prevalent [1] but do not define the study groups. Further
studies should therefore be based on assessment tools more sensitive to detect cognitive
impairments. Yet, following Jones et al., the two PDQ-39 items may still be considered
useful for the assessment of perceived cognitive impairments [27]. Consequently, the
prevalence of cognitive impairments may exceed the number identified in this study.

The questionnaire included no questions specifically regarding interventions targeting
cognitive impairments. This may be considered a limitation. Still, the study has indicated a
wide range of unmet needs among people living with PD and cognitive impairments.

5. Conclusions

The study analyzed and compared responses from people without and with cogni-
tive impairments as regards significant differences in (1) which health professionals they
have been in contact with and (2) which unmet needs for rehabilitation services they have
reported. The findings indicate that many people living with PD and cognitive impair-
ments may not meet professionals specializing in cognitive impairments and functioning.
Moreover, they have composite and complex needs that are not always met. To meet those
needs, rehabilitation for people with PD and cognitive impairments should consist of a
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wide range of available interventions. The study results have implications for recognizing
cognitive impairments and for planning support for people with PD. Still, more research is
needed concerning the significance of cognitive impairments in the everyday life of people
living with PD and how they should be supported.
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