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Abstract.
Background: Patients with Parkinson’s disease (PD) need to receive adequate information to manage their disease. However,
little is known about how information provision affects patients.
Objective: To conduct a scoping review of the literature on the relationship between content, timing, manner of delivery, and
source of PD-specific information on the one hand, and patient outcomes on the other.
Methods: All literature reporting about original data and published until April 2024 in peer-reviewed journals was searched
in MEDLINE (Ovid), Embase (Ovid) and PsychInfo (Ovid). Subsequently, data were extracted and synthesized.
Results: 40 publications describing the effects of information provision or patients’ evaluation thereof were retrieved.
Four categories of patient outcomes were described, namely 1) evaluation and experience of information provision; 2)
physical functioning; 3) psychosocial well-being; and 4) quality of life. In intervention studies, patients generally valued the
provided information. Findings from cross-sectional and qualitative studies showed the importance of tailoring information
to individuals’ needs and capabilities. Due to variation in study designs and outcomes, no unambiguous conclusions could
be drawn regarding the relationship between information and outcomes.
Conclusions: This scoping review identified how PD patients acquire information and revealed a lack of systematic research
into the effect of information on patient outcomes. Future studies should assess 1) what information is currently provided by
clinicians; 2) what additional information might be beneficial to provide; and 3) how information can be effectively aligned
to benefit patients. This will eventually yield insight into how information might optimally empower PD patients.
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INTRODUCTION

Parkinson’s disease (PD) is a chronic progres-
sive neurodegenerative disorder, which can lead to
severe disability and irreversibly alters patients’ lives
over time [1, 2]. PD patients need disease-specific
information to manage their day-to-day disease
throughout their illness [3, 4].

Clinicians provide patients with relevant infor-
mation, to support them in anticipating possible
symptoms and making well-considered (treatment)
choices [5]. However, 30–46% of PD patients have
reported feeling sub-optimally informed throughout
their disease course [6–11].

Various factors may contribute to patients feeling
sub-optimally informed. First, patients’ information
needs and processing capacity vary and therefore the
general content and manner of information provision
have to be personalized [12]. Second, the relevance
of information varies between PD patients and over
time, due to heterogenic symptom manifestation and
unpredictable progressive nature of the disease [13].
Last, PD patients can acquire information via dif-
ferent sources (e.g., internet, social media, books, or
other healthcare providers), which are abundant, not
aligned and which may present contradictory infor-
mation, potentially leading to confusion [13–15].

Previous research into PD patients’ experiences
regarding information provision reveals their need for
information and patient education [16]. Specifically,
the content, timing, manner, and source of informa-
tion provision might affect various patient outcomes
(e.g., information recall, psychosocial functioning,
and satisfaction) [11, 17]. Overall, patients who
feel well informed are known to feel less anxious,
have better information recall, and report a higher
health-related quality of life [18, 19]. PD patients are
expected to self-manage their disease and are thus
dependent on adequate information.

However, a comprehensive overview of the asso-
ciations between various aspects of information
provision regarding PD and patient outcomes is
missing. Therefore, it is currently unknown how
disease-specific information should be provided to
optimally support patients. This is problematic, as
PD patients are expected to self-manage their dis-
ease and thus are dependent on adequate information.
It is necessary to get better insights into the effects
of information provision (e.g., the content, timing,
manner, and source of information) to PD patients, to
ultimately empower the patient in their disease man-
agement. Therefore, we conducted a scoping review

of the literature, to establish the available evidence on
PD-specific information provision in relation to PD
patient outcomes.

METHODS

Search

A comprehensive search was performed in the
databases: Medline (Ovid), Embase (Ovid), and
PsychInfo (Ovid), initially from inception to 1 Octo-
ber 2022. The search was updated on 5 April 2024.
The PRISMA-ScR guidelines for conducting and
reporting scoping reviews were used (Appendix A)
[20]. The search included controlled terms and free
text terms: 1) Parkinson’s disease; 2) information,
education, (e–)consultation, healthcare professional,
clinician; 3) inform, search, provide; and 4) support,
disclose, explain, consult. The search was limited to
publications in English, including original data. The
full search strategies can be found in appendix B.
Duplicate articles were excluded by an in-house made
deduplication tool. The review was registered in the
OSF database (osf.io/9f6k3).

Publication selection

Two out of three authors (EK, LV, MH) indepen-
dently screened and discussed all titles and abstracts,
using Covidence systematic review software (Veritas
Health Innovation, Melbourne, Australia). Primary
studies reporting on 1) patients with idiopathic
Parkinson’s disease, 2) who acquired any disease-
specific information and 3) any patient outcomes
were included. Publications reporting on studies with
non-human subjects, case reports, without available
full text, or published without peer review were
excluded. Discrepancies between screening authors
were solved through discussion. Hereafter, pairs of
the same three authors (EK, LV, MH) screened the
full texts of all included publications, using a nar-
rower scope. Included publications: 1) specified the
studied information (which could include any aspect
or intervention related to information provision or
gathering) in the aims, methods, or main themes (the
latter for qualitative research); 2) described a rela-
tion between the specified aspects of information
and any patient outcomes; and 3) reported on out-
comes for PD patients specifically. Any discordances
were discussed and resolved in consensus meetings.
If consensus could not be reached, a third researcher
(MH) was consulted. Reference lists of all included
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publications were screened for additional relevant
publications.

Extraction and narrative synthesis

One reviewer (EK) performed data extraction.
Extraction criteria were defined during an itera-
tive process with four researchers (EK, LV, MH,
JD). Publications were categorized into three main
types based on study design: 1) intervention studies;
2) cross-sectional survey studies; and 3) qualita-
tive studies. The extracted data entailed author, year
of publication, reported study aim(s), specific study
design, sample characteristics, and setting. More-
over, for each type of publication, relevant findings
were extracted. If the aims of included studies par-
tially overlapped with our review aims, we extracted
both the general study aims and review-specific aims.
For intervention studies, extracted data entailed a
description of information provision in the inter-
vention and its relation to patient outcomes. For
cross-sectional survey and qualitative studies, find-
ings on the relation between (aspects of) information
and outcomes from the perspective of patients were
extracted. If multiple publications presented data col-
lected in the context of one study, these data/findings
were combined. All extracted data were reviewed and
discussed between four researchers (EK, LV, MH,
JD). Afterwards, one reviewer (EK) further catego-
rized the extracted data based on study type, type of
information and patient outcomes, and discussed the
results with the other authors (LV, MH, JD).

RESULTS

Study characteristics of included publications

Forty publications were included, reporting
results of 38 studies: 27 intervention studies, 4
cross-sectional survey studies, and 9 qualitative
studies. Figure 1 shows the publication selection
flowchart. Sample size of included publications var-
ied widely (i.e., Intervention studies: N = 10–525;
Cross-sectional survey studies: N = 422–1775; Qual-
itative studies: N = 9–55). One study was published
in 1994 and all other studies between 2003 and early
2024. An overview of study characteristics and main
findings per study are provided in Supplementary
Tables 1a–c (Intervention studies), Supplementary
Table 2 (Cross-sectional survey studies), and Sup-
plementary Table 3 (Qualitative studies).

Assessed patient outcomes

We grouped patient outcomes into four main cate-
gories (Table 1). In our narrative synthesis below, the
relations between different aspects of disease-specific
information with these four categories of patient out-
comes are described consecutively.

Narrative synthesis

Intervention studies on the relation between
information and patient outcomes

Intervention studies (N = 22) assessed various
aspects of disease-specific information, which were
grouped into three types: 1) group-based patient edu-
cation programs (n = 11) (Supplementary Table 1a);
2) information provision to individuals (n = 9) (Sup-
plementary Table 1b); and 3) information provided in
combination with medical treatment to study placebo
effects (n = 2) (Supplementary Table 1c).

Group-based patient education programs

Twelve publications reported on group patient
education programs (Supplementary Table 1a), of
which seven (N = 16–167) concerned variations of
the same patient education program [21–27]. This
program was first published in 2006 as ‘called Edu-
Park’ [21] and later renamed ‘Patient Education
Program Parkinson (PEPP)’. This patient education
program consisted of 7 or 8 live group sessions of
90 minutes aimed at empowering patients in liv-
ing with PD. Discussed information topics regarded
1) self-monitoring of symptoms; 2) stress, anxi-
ety, and depression; 3) (social) support; and 4)
future life with PD. The five other intervention
studies (N = 22–181) deviated from EduPark/PEPP,
e.g., because meetings were optional for patients,
or because the content of information differed [16,
28–31]. Intervention studies assessed the impact of
information within patient education programs on all
four categories of outcomes, i.e., patients’ evaluation
and experiences of information, physical func-
tioning, psychosocial well-being, and their quality
of life.

Regarding patients’ evaluation and experiences
of information, two publications testing PEPP in
single groups reported that patients (N = 16 and
N = 151) evaluated the provided information over-
all positively, and that respectively 54% and 100%
experienced an improved understanding of PD [21,
22]. In a publication testing different education inter-
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Fig. 1. Selection flowchart.

ventions on oral health, all patients’ knowledge
unexpectedly decreased, rather than increased over
time (p < .001). Patients who received pictorial infor-
mation had higher knowledge than patients who
only received lecturers or demonstrations (M diff in
change = 8.8%, p = .03) [31]. In one publication that
qualitatively explored patients’ evaluation regarding
the provided information, patients (N = 25) reported
appreciating the fruitful exchange of knowledge and
experiences within the group, while also realizing that
symptoms varied considerably between participants
[26]. Regarding the timing of the provided informa-

tion, patients thought it would be most useful within
one year after diagnosis [26].

Regarding patients’ physical functioning, three
publications reported on the impact of information
in multi-session group patient education programs
on patients’ daily physical impairments and their
motor performance. Of the three publications on
patients’ activities of Daily Living (ADL), two
randomized controlled trials (RCTs; N = 120 and
N = 44) reported improvements in the intervention vs.
worsening the control group (M change on UPDRS-
II = –0.96 vs. 1.37 points, p < 0.01, and –5.0 vs.
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Table 1
Patient outcomes grouped in four main categories

# Patient outcome category Included outcomes

1 Evaluation and – Evaluation of information
experiences of – amount

information provision – disease-specific topics
– timing
– overall

– Experienced barriers/ facilitators in care-management
– understanding/knowledge
– involvement in decision making
– coping behavior

– Satisfaction with care

2 Physical functioning – Activity of daily living (ADL)
– Motor performance
– Physical activity
– Medication use

3 Psychosocial well-being – Mood
– Depression
– Need for psychosocial help
– Non-motor aspects of PD
– Optimistic expectations regarding oneself
– Sense of coherence
– Psychological impact of genetic testing

4 Quality of life (QoL) – PD specific quality of life
– General quality of life

0.4 points, p < 0.001), while one publication that
tested a PEPP in a single group (N = 22) reported
no significant change (UPDRS-II) [28–30]. Patients’
motor performance (UPDRS-III) was assessed in
these same three studies, of which one RCT (N = 44)
reported larger improvements in the intervention
vs. the control group (M change = –12.8 vs. –1.1,
p < 0.001), eight weeks after the intervention. One
publication reported that an oral health educational
intervention led to reduced amounts of dental plaque
(F = 11.5, p < 0.001) [31]. Two other publications
(RCT, N = 120 and single group, N = 22) reported
insignificant results [28–30].

Regarding patients’ psychosocial well-being, five
publications reported improvements of patients’
mood, of which four (testing mood before and after
each session in single group designs (N = 15–61))
reported temporary changes after each session (mean
pre and post session changes on mood 100-VAS:
between 5.6 and 11.2, p < 0.05). One RCT (N = 44)
reported a sustained improvement in the interven-
tion vs. control group on mood after 8 weeks (M
change 100-VAS = 20.3 vs. 0.2, p < 0.001) [21–24,
28]. Five publications assessed patients’ need for
psychosocial help, of which two RCTs (N = 57
and N = 61) and one study with a single group
design (N = 16) reported insignificant results [21,
23, 25]. The other two single-group design stud-

ies (N = 151 and N = 181) reported a decreased
need for psychosocial help (M change on BELA-
P-k = –5.7, p < 0.001) or psychosocial impact (M
change on SCOPA-PS = –0.8, p < 0.001) [16, 22].
Two publications assessed patients’ non-motor dis-
ease aspects (UPDRS-I), of which one RCT (N = 120)
reported improved non-motor aspects in the inter-
vention vs. worsening in the control group (M
change = –0.4 vs. 0.4, p < 0.01), while the other study
with a single group design (N = 22) reported insignif-
icant results [29, 30]. All six publications (three
RCTs (N = 67–161) and three single group designs
(N = 16–151)) studying the effects of a patient edu-
cation program on patients’ feelings of depression,
reported insignificant results [21–25, 30].

Regarding patients’ quality of life (QoL), five
publications reported significant improvements over
time. Two of these (RCTs, N = 61 and N = 67) found
improvements in the intervention vs. worsening in
the control group directly after the intervention
(M change on PDQ-39-SI = 3.1 vs. –1.8, p < 0.05
(authors used reversed scoring) and –4.3 vs. 3.7,
p < 0.1) [23, 25]. In one of these, patients’ QoL was
also assessed three months later, showing sustained
improvement in QoL in the intervention group vs.
worsening in the control group (M change = –3.6
vs. 3.4, p < 0.05). In one RCT (N = 44) patients’
QoL, assessed eight weeks after the intervention,
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had improved more in the intervention vs. the con-
trol group (M change on PDQ-39 = –14.0 vs. –0.1,
p < 0.001) [28]. Two other publications with a single-
group design (N = 41 and N = 151), of which one
tested PEPP in clinical practice, also found improved
QoL directly after the intervention (M change on
PDQ-39-SI = 3.8, p < 0.05 (authors used reversed
scoring) and PDQ-8 = –3.8, p < 0.001) [16, 24]. The
study testing PEPP in clinical practice reported that
patients’ QoL returned to base level after six months
[24]. Four publications (N = 16–151), including one
RCT, reported insignificant intervention effects on
QoL [21, 22, 29, 30].

Information provision to individuals

Thirteen publications reported on the relation
between information provision to individual patients
and their outcomes (Supplementary Table 1b). Par-
ticipating patients received information on their
disease progression so far, genetic counseling, treat-
ment options, and/or overviews of possible health
services. Information was offered in booklets, on
video, or through exclusive internet websites [32–41].
Six studies provided verbal information to patients,
for example via (online) consultations [33, 38, 40,
42–44]. The thirteen publications reported on var-
ious patient outcomes, mainly regarding patients’
evaluation and experiences of information, physical
functioning, psychosocial well-being, and quality of
life. Regarding patients’ evaluation and experiences
of information provision, four publications studied
patients’ overall evaluation and understanding of the
provided information. Provided information entailed
a table-based education module on medication (sin-
gle group design, N = 47); a dashboard visualizing
patients’ disease trajectory, to be reviewed by patients
and their clinicians during consultations (single group
design, N = 17); an home-based personalized infor-
mation visit regarding PD and self-help organizations
(RCT, N = 53); and an information package (single
group design, N = 108). All four reported positive
overall experiences, and two additionally reported
an improved understanding [32, 36, 37, 41]. More-
over, one publication (randomized pilot, N = 525)
reported more patients being satisfied with genetic
counseling received from local clinicians with limited
experience, compared to with genetic counselors with
extensive experience (93% vs. 86%, p = 0.05) [43].
Regarding patients’ physical functioning, one out
of six publications reported negative effects. In this
RCT (N = 84), patients received a personalized edu-

cational home visit with written tailored information
regarding PD and self-help organizations. Patients
who received this information were more likely to
have reported falls in the following year compared to
the control group (OR 10.89, p < 0.05) and reported
feeling more disabled one year after the intervention
(which was not compared to the control group (M
change on NEADL = 2.48, p < 0.01)) [33]. One pub-
lication reported about a fall prevention intervention
(single group, N = 15), including individualized rec-
ommendations during virtualized home-safety tours.
The majority of recommendations were met after two
weeks (87% fully met, 9% partly met, 2% not met)
and after four months (91% fully met, 9% partly met)
[44]. Patients’ motor performance (UPDRS-III) was
assessed in three publications, of which two RCTs
(N = 15 and N = 69) reported insignificant results of
information provision regarding sleep hygiene and
the continuous dopaminergic theory [38, 40]. In
the other RCT (N = 290), patients received tailored
written information packages and exercise recom-
mendations. Compared to the control group, there
was an improved self-reported motor performance in
the intervention group (M change on UPDRS = 2.5,
p < 0.5), an improved self-reported amount of exer-
cise (M change = 9.4%, p < 0.05), and lower reported
daily levodopa dose (M change = –62.1 mg, p < 0.05)
[34]. Two other studies assessed medication adher-
ence, of which one RCT (N = 69) reported a median
difference in timing adherence pre to post interven-
tion between the two groups of 23.1% in favor of the
intervention group (p < 0.001) after education upon
the continuous dopaminergic theory. One other study
(single group design, N = 92) reported insignificant
results after one-time education regarding medica-
tion adherence by a pharmacist during consultations
at the neurology outpatient clinic [38, 39].

Two publications assessed patients’ psychoso-
cial well-being, of which one (single group design,
N = 30), reported that most patients felt supported by
online medication instructions to reduce their burden
(63%) [42]. The other publication (randomized pilot,
N = 525), found no significant impact of genetic coun-
seling on patients’ psychological well-being [43].
Three publications assessed patients’ quality of life
(QoL), of which one reported an improvement (non-
specified by authors) three months after patients
(single group design, N = 92) received one-time edu-
cation by a pharmacist during consultations at the
neurology outpatient clinic. The other two RCTs
(N = 15 and N = 69) reported insignificant results
regarding patients’ QoL after information provision
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regarding respectively sleep hygiene and the contin-
uous dopaminergic theory [38–40].

Information provided in combination with
medical treatment changes

Two publications (both double-blinded RCTs)
reported on the impact of providing accurate vs. inac-
curate information regarding the applied therapy (i.e.,
levodopa dosage or deep brain stimulation (DBS)
settings) on patients’ motor performance (Supple-
mentary Table 1c). In one publication, patients
(N = 45) who received half a dose of levodopa while
being told they had received a full dose, improved
more in motor performance compared to the group
that was aware of their half dose. Motor performance
in this study was clinically assessed pre and post med-
ication using the UPDRS-III (M change = 62% vs.
44%, p < .001) and using the number of finger flex-
ions to lift a weight per minute (M change = 29% vs.
–13%, p < 0.5) [45]. In the other publication (N = 10),
in which DBS settings (i.e., turned on vs. turned
off) were tested, patients who were unaware of their
DBS turned off, had lower UPDRS-III scores (imply-
ing better motor functioning) than patients who were
aware of these settings (M change between interven-
tion vs. control = –3.1, p < 0.05) [46].

Cross-sectional studies on the relation between
patient-perceived information and patient
outcomes

Supplementary Table 2 shows the four publications
regarding three studies presenting cross-sectional
survey data. All describe patient satisfaction with
the perceived amount of information provided by
various types of clinicians in various types of con-
sultations (e.g., during decision-making or during
diagnostic consultations) [9–11, 47]. In one pub-
lication (N = 422) patients reported more often to
have received insufficient information from gen-
eral practitioners than from neurologists (30.6%
vs. 16.2%, p < 0.001) [9]. In another publication
(N = 726), patients were more satisfied with the infor-
mation they received from PD specialists than from
general neurologists (72.5% vs. 40.9%, p < 0.001)
[10]. Last, two publications reporting about one study
found that more perceived information in (diagnostic)
consultations was associated with higher satisfaction
with care (r = 0.24, <0.001 and r = 0.29, p < 0.001)
[11, 47].

Qualitative studies on the relation between
patients’ experiences regarding information
provision and care

Nine qualitative publications describe how patients
with a disease duration up to 24 years experienced the
impact of various types of information (e.g., from var-
ious clinicians, from the internet) on their daily lives
(Supplementary Table 3) [48–56]. Patients’ evalua-
tion of the amount of provided information varied
widely. Patients who perceived too little informa-
tion felt hampered in self-managing their disease,
for example because receiving insufficient informa-
tion about treatment options was experienced as a
barrier to reach a decision [48–50, 52, 54, 55]. Four
studies reporting about interviews with Canadian and
European patients in 2016, 2017, and 2023 explic-
itly found that patients consulted other information
sources (e.g., the internet), which was experienced as
dissatisfying. Patients ascribed their dissatisfaction
to the lacunas in information provided by clinicians,
which led them to search for scattered information
[48, 49, 52, 56]. Too much perceived information, on
the other hand, was reported to overwhelm patients
and hamper their ability to cope with the received
bad news of PD and the subsequent self-management
of their disease [51, 55]. One ethnographic study
reported how patients felt supported in their deci-
sion making through online informational answers
from other patients on a forum regarding deep brain
stimulation [53].

DISCUSSION

This scoping review highlights that research on the
impact of information provision on patients with PD
is highly variable and scattered. Our synthesis under-
lines that the content, timing, manner of delivery, and
source of information might determine how infor-
mation affects patients in terms of their evaluation
and experiences of information, physical functioning,
psychosocial well-being, and quality of life. Included
publications were highly heterogenic, which made it
challenging to draw consistent conclusions. Variation
in methodologies, outcome measures, and partic-
ipant characteristics limited the comparability of
findings, emphasizing the need for cautious inter-
pretation and recognition of the need for systematic
research.

This review identified two main sources from
which patients acquire information: provided by
clinicians during clinical encounters, and through
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complementary means such as online sources or edu-
cation programs. Concerning clinicians’ information
provision, this review shows that patients feel more
empowered in managing their disease on a day-to-day
basis when clinicians provide information tailored to
their individual and current needs. Cross-sectional
survey studies unanimously found that patients who
reported receiving more information during clinical
encounters were more satisfied [9–11, 47]. How-
ever, more is not always better, as qualitative studies
emphasized patient preferences for tailored amounts
of information [48–51, 55]. It was found that if
patients perceived information provided during clin-
ical consultations as insufficient, this hampered them
in making decisions and plans, while abundant infor-
mation overwhelmed them and hindered them in
coping with PD. All these publications focused on
patients’ perceived content of information, while
various studies in other specialties (e.g., oncol-
ogy, primary care, cardiology) indicate that patient
perceptions of information provision do not accu-
rately reflect the actual provided information. Indeed,
patients generally misunderstand or forget 30–80%
of information provided by clinicians [57, 58]. PD
patients might be specifically prone to impaired
understanding since information about PD is often
complex, overwhelming, and multi-interpretable due
to unpredictable symptom manifestations, treatment
reactions, and disease progression [59]. Moreover,
clinicians feel they lack skills to adequately tai-
lor information to patients’ needs and abilities [57,
60]. Unfortunately, clinical guidelines regarding PD
lack recommendations for clinicians on how to opti-
mally educate patients [25]. It is known that effective
information provision is not only determined by the
content of information but even more by how such
information is provided [60]. A recent scoping review
showed that clinicians can use various communi-
cation strategies (e.g., simplification, structuring, or
teach-back) to improve patients’ understanding and
recall of provided information [61]. However, none of
the publications included in our review assessed the
direct relation between clinicians’ actual (observed)
information provision during clinical encounters
and patient outcomes. Therefore, to enhance clini-
cians’ tailored information provision, we need insight
into their current practice of information provi-
sion (i.e., what information they provide, and how
they provide it) and in what manner this affects
patients.

This review moreover indicates that patients might
value information that they have acquired comple-

mentary to clinicians’ information (e.g., via online
sources or education). Patients may experience extra
support when complementary information is pro-
vided in a group setting. Although patients realized
that symptoms varied considerably between par-
ticipants, they experienced a fruitful exchange of
information and experiences with fellow patients
[26]. Moreover, patients appreciated printed or online
information as a future resource [22, 25, 26, 34–37].
One reviewed publication confirmed the common
knowledge that patient education should be provided
in clear and simple language, with the use of both
text and visual aids, and using interactive tools [31,
62, 63]. Unfortunately, this review could not identify
which specific aspects of complementary information
provision improve patients’ outcomes, for various
possible reasons. First, studied interventions were
often multifactorial (e.g., containing multiple ses-
sions and/or several components), and the effects
of isolated components were not assessed. Second,
none of the studied interventions assessed informa-
tion that patients acquired additionally on their own
initiative, while it is known that patients seek for
information themselves [14]. Third, most interven-
tions did not assess patients’ understanding or recall
of the provided information. Therefore, if publica-
tions reported improved patient outcomes such as
physical functioning, it remained unclear how these
were influenced by the information. Last, compar-
ing results between studied interventions was difficult
because studies used different methods and out-
comes. For example, similar outcomes (e.g., motor
performance), were assessed using various measure-
ments. Systematic reviews regarding information
provision in other neurological diseases also con-
cluded a lack of knowledge on the most effective
components of complementary information [64, 65].

Information provision should strive to enable
patients in participating in collaborative goal-setting,
care planning, and disease management within a
multidisciplinary team of health-care professionals.
To that end, the information that clinicians provide
should be tailored to patients’ individual needs and
aligned with other information patients obtain [3,
17]. However, due to the scattered findings in this
review, it remains unclear how the combination of
clinicians’ information provision and complementary
acquired information can support patients optimally
in their day-to-day disease management. Moreover,
how clinicians can optimally align their informa-
tion with complementary information sources is
unknown.
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Recommendations for clinical practice and
future research

Although based on the currently available evi-
dence, uniform conclusions cannot be drawn
regarding how to best provide information to support
PD patients optimally, some recommendations for
current practice and future research directions can be
suggested. First, since patients prefer information tai-
lored to their individual and current needs, clinicians
may ask patients explicitly what information they
need during clinical encounters [16, 37, 48–52, 55].
Research shows that clinicians adopt a more patient-
centered communication style if patients actively
participate [66]. However, as not all patients feel
able to participate actively during clinical encoun-
ters, clinicians might need to involve PD patients
more during information provision. In various other
medical disciplines, the ‘Ask-Tell-Ask’ approach has
been recommended to provide tailored information
[67–69]. During the first ‘Ask’, clinicians explore
patients’ baseline knowledge, values, and prefer-
ences by asking open-ended questions. Hereafter,
clinicians can ‘Tell’ information tailored to patients’
baseline knowledge. With the next ‘Ask’ clinicians
check if patients’ information needs are fulfilled
[67]. Clinicians could try to explore not only what
information patients need, but also how and when
they want to receive the information. Second, PD
patients might benefit from receiving complementary
information, especially when provided in recurrent
group sessions. Such additional information might
be particularly helpful to inform patients about psy-
chosocial aspects of PD, since patients see their
neurologist as mainly responsible for the diagno-
sis and medication, and less for other aspects of
PD [7, 48]. Moreover, it seems important to pro-
vide patients with printed or online information, as
a future resource [22, 25, 26, 34–37]. Last, and most
importantly, to empower patients optimally in their
day-to-day disease management, these information
provision recommendations should be incorporated
in a patient-centered format to ensure alignment
between different information sources [70]. How-
ever, it remains unknown which information is best
provided during clinical encounters and which in
complementary format, how to align this information
optimally, and how patients can maximally benefit
from this information.

Therefore, the following directions for future
research are recommended. First, all information that
patients currently acquire through various modes,

should be assessed [14, 71]. To assess what informa-
tion is currently provided during clinical encounters,
observational studies with prospective, longitudinal
designs are needed. Such research should focus on
the content, amount, and manner of information pro-
vision. Moreover, such research should assess how
information is tailored to patients’ a priori needs
and capacities, and assess patients’ evaluation of this
information. Second, to support tailored informa-
tion provision during clinical encounters, research
should focus on tools that assess which informa-
tion is relevant to an individual patient, indicated by
both patient-reported information needs and involved
healthcare professionals’ reports of disease progres-
sion or complaints. Third, to distinguish effective
from ineffective ways of information provision (both
during clinical encounters and complementary), the
impact of specific aspects of information on patient
outcomes should be tested experimentally. Fourth,
it could be relevant to research how newly devel-
oping technology such as artificial intelligence (AI)
tools can be used to enhance information provi-
sion [72]. For example, since patients were found
to value AI responses, one might use AI in the
development of informational leaflets [73]. AI is
already frequently used as an important source
of information by patients with various diseases.
Patients with diabetes who used ChatGPT, felt
encouraged by the provided answers, and patients
with prostate cancer using an AI-chatbot, reported
increased knowledge [74, 75]. By improving knowl-
edge, AI might empower patients in managing their
disease [76]. However, for PD specifically, direct
information provision through AI might be chal-
lenging due to high interpersonal variation regarding
the disease course, as well as prevalent cognitive
impairment. Moreover, this review underpins that
patients value human interaction with their clinician.
In our opinion, such interaction could and should
not be fully replaced with AI. Still, AI is a promis-
ing resource that could support clinicians’ diagnostic
and therapeutic reasoning and might serve as an
additional tool to improve information provision for
patients.

Ultimately, an interactive information provision
system could be designed to enhance the process of
tailored information provision by keeping track of
patients’ acquired information and current informa-
tion needs. This should be integrated into a larger
multidisciplinary patient-centered management sys-
tem, that also monitors disease progression and
coordinates subsequent care [70].
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Strengths and limitations

To our knowledge, this is the first review that
assesses PD-specific information provision in rela-
tion to PD patient outcomes. Strengths are that
this review included publications with various study
designs (e.g., RCTs, non-RCT intervention studies,
cross-sectional survey studies, and qualitative stud-
ies), to maximize our understanding of the impact
of different aspects of information on PD patients.
Moreover, the search and extraction were performed
by a multidisciplinary research team, including both
medical communication experts and a neurologist.
Lastly, publications were systematically searched,
selected, and extracted.

This review has several limitations that warrant
consideration. First, the absence of a formal quality
assessment for the included publications necessitates
a cautious interpretation of their results. The decision
to omit a quality assessment was made to maintain
the broad and exploratory nature of a scoping review.
The quality of certain included publications was
questionable due to lacking methodological details,
notable discrepancies in mean changes, and lim-
ited sample sizes, underscoring the imperative for
more systematic research. Second, although a medi-
cal librarian was consulted who intensively helped set
up a broad and comprehensive scope, we might still
have missed publications. For example, publications
might have been excluded if they reported (minor)
relevant results only in their main manuscript and not
in the abstract. Finally, our synthesis may involve a
degree of subjectivity since extracted outcomes were
often not the main outcomes of the included publi-
cations. Still, we strived for maximal objectivity by
discussing the preliminary results with all the mem-
bers of the research group.

CONCLUSION

This scoping review showed that systematic
research regarding the impact of disease-specific
information on patient outcomes in PD is lacking. PD
patients feel supported in their disease management
by information that complements clinicians’ infor-
mation provision during clinical encounters. More
observational research is needed to get insight into
what information is currently provided by clinicians
and in what manner, and how that impacts patient
outcomes. In addition, the impact of complementary
information provision on patient outcomes should
be studied more systematically. That way, more

insight will be obtained into how information might
empower PD patients optimally in their day-to-day
disease management.
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