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Abstract

Background Conventional medical management, while essential, cannot address all multifaceted consequences of Parkinson’s
disease (PD). This pilot study explores the potential of a co-designed creative arts therapy on health-related quality of life,
well-being, and pertinent non-motor symptoms.

Methods We conducted an exploratory pilot study with a pre-post design using validated questionnaires. Eight individuals
with PD participated in the program. The investigated intervention was a 10-week creative arts therapy with weekly 90-120-
min sessions, guided by three creative therapists. Participants were allowed to autonomously select from multiple creative
media based on their personal preferences. Explored co-primary outcomes included health-related quality of life (PDQ-39),
well-being (ICECAP-A), anxiety/depression (HADS), executive functioning (BRIEF-A), resilience/mental flexibility (FIT-
60), and self-efficacy (GSES). We used paired sample ¢ tests for pre—post analysis of the co-primary outcomes and Wilcoxon
signed-rank tests for PDQ-39 sub-scores. We also included aesthetic responsiveness (AReA) and healthcare consumption
(IMCQ adapted for PD) questionnaires reported as descriptive statistics.

Results The results showed a significant reduction in anxiety and an increase in well-being. We also observed a slight
improvement in cognitive functioning. Finally, we noted a reduction in healthcare consumption (fewer visits at neurologists,
specialized PD nurses, and allied healthcare professionals).

Conclusion These findings cautiously suggest that our co-designed, multi-media creative arts therapy has the potential to
increase well-being and reduce anxiety, while reducing healthcare consumption. These preliminary findings support the need
for a larger, randomized controlled trial to explore the therapeutic potential of creative arts therapy in PD care.
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Introduction

Parkinson’s disease (PD) is the worlds’ fastest growing
neurodegenerative condition, affecting millions worldwide
[1]. PD is characterized by motor dysfunctions such as
tremor, bradykinesia, and stiffness [2]. Beyond these motor
symptoms, PD also involves a wide range of non-motor
features that profoundly affect the health-related quality
of life and well-being of individuals [3, 4]. Anxiety and
depression are particularly prevalent non-motor symptoms
[5]. These motor and non-motor symptoms have debili-
tating consequences [6, 7], including diminished social
engagement, autonomy, and self-efficacy—i.e., the belief
in one’s ability to succeed in one’s own actions [8].

Conventional medical management, while essential,
cannot address all multifaceted consequences of PD, espe-
cially non-motor symptoms that require a person-centered
and lifestyle-oriented approach [9]. A multidisciplinary
and holistic approach is likely needed, fueling interest
to generate evidence for non-pharmacological interven-
tions [10, 11]. Among these, interventions within creative
arts therapy represent a promising approach [12—16]. For
example, creative arts therapy in the visual art domain
has been suggested to increase visual-cognitive skills and
emotional well-being in people with PD, with improve-
ments in emotional expression, social interaction, and
overall life satisfaction [17, 18]. Music intervention have
shown to have beneficial effects on motor function, speech,
and mood, but also stigma and anxiety reduction [19].
Dance for people with PD increased executive functioning,
spatial awareness, cognitive flexibility as well as reduced
anxiety, depression, and apathy [20-22]. Positive effects
of engaging in creative activities (including, e.g., dance,
music, theater, visual arts) have also been described out-
side the PD field. Studies in older adults have reported,
for example, increased well-being and personal growth,
while community programs noted greater social engage-
ment, less isolation, decreased experience of stigma, and
better community ties [23-25]. These findings raise the
intriguing question whether it is possible to investigate
art just as if it were a drug, including a focus on efficacy,
cost-effectiveness, and adverse effects [12].

To tackle this question, multiple challenges must be
addressed. One relates to the apparent contrast between
traditional biomedical approaches, which aim for general-
izability and causality, and the more person-centered and
lifestyle-oriented approaches of creative arts therapies or
similar programs, which aim for creating meaningful care
at an individual level [23, 26-31]. Existing studies in PD
have been successful in showing beneficial effects on mul-
tiple health-related factors; however, they often focus on
one specific creative domain, such as visual art, music, or
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dance [see for review, 12]. We believe for establishing a
meaningful person-centered approach, it is crucial to fully
embrace a broad spectrum of creative media tailored to the
unique needs, abilities, and preferences of individuals with
PD [32]. Research on person-centered arts-based interven-
tions offering multiple creative media often lack scientific
rigor, particularly due to the absence of adequately pow-
ered randomized control trials [12, 16, 33].

To address these multiple challenges, we have initiated
a collaborative effort, drawing parallels to the structured
phases of medical trials and incorporating the person-
centered integrative approach of creative arts therapy [23,
32]. We have co-designed a specific creative arts therapy
as an intervention together with people with PD, creative
arts therapists, and researchers from various disciplines
[36]. Our specific creative art therapy was a 10-week inter-
vention allowing participants to autonomously select from
multiple creative media, based on their personal prefer-
ences. Sessions were conducted weekly in an art atelier
providing an artistically stimulating learning environment
and multiple media [34, 35]. We termed this learning
environment the ‘creative playground’ [36]. Continuous
person-centered guidance from creative therapists ensured
personalized care throughout the intervention period.

Through this participatory approach, we aimed to
bridge medical and arts-based practices, ensuring that our
intervention is both practical and meaningful for individu-
als with PD. By providing person with PD with a sense of
ownership in designing and establishing PD care, we also
hope to increase the chances of this therapy being effec-
tive in larger-scale trials to evaluate its relevance within
PD care. Details of this co-design process are reported in
a separate paper [36].

Here, we present the exploratory pilot phase and report
the quantitative outcomes of our co-designed open label
intervention study [36]. We assessed the effects on self-
reported health-related quality of life, well-being, and
other pertinent non-motor symptoms, providing a proof
of concept that our intervention might lead to clinical
improvements in PD. We also examined the impacts on
healthcare consumption assuming that active engagement
in creative activities might reduce healthcare strain. The
findings will guide the design of future randomized trials
and identify the primary health-related outcome measures.

Methods

The study design was an explorative, mixed-method
approach, using a self-reported questionnaire assessment
before and after the intervention (pre—post design).
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Participants

Inclusion criteria were 18 years or older, diagnosed with
PD, willingness to participate, and having signed informed
consent. Eligible participants with a cognitive impairment
(MoCA score < 18, [37]) were excluded as participants were
required to be capable of completing the questionnaires.

Procedure

Participants were invited through the outpatient clinic of the
Radboudumc (Center of Expertise for Parkinson and Move-
ment Disorders) and a large healthcare innovation project
[38]. Interested individuals were first provided with an infor-
mation letter detailing the study’s purpose and procedures.
This was followed by a discussion with the researcher, allow-
ing participants to ask questions and gain a thorough under-
standing of what participation entailed. Those who chose to
participate then signed an informed consent form. Before
starting the intervention, we conducted a baseline clinical
assessment including standard demographics and PD-related
health and disease state (MDS-UPDRS III [39], PD-related
medication intake (see Table S3 in Supplementary Material),
and global cognitive status using MoCA [37]). These assess-
ments were performed in clinic by a certified researcher. We
used paper—pencil for pre—post assessments, which could be
completed at home (pre-assessment period: approximately
1 week before intervention start; post-assessment period: 4
weeks).

Based on our findings of a significant reduction in anxi-
ety, we conducted a follow-up questionnaire to retrospec-
tively collect data on psychotropic medication intake (see
Table S3 in Supplementary Material).

This project was approved by ethical board METC Oost-
Nederland, Radboudumc (file number; 2022-15919). As this
was an explorative pilot study, we did not conduct a formal
power analysis, and we aimed for a convenience sample of
8—12 participants.

Intervention design—creative playground

The intervention design was co-designed with 14 people
with PD, 4 creative arts therapists, and researchers trained
in medicine (2 neurologist), 3 researchers trained in neu-
roaesthetics, 2 learning scientists, 1 neuropsychologist, and
1 expert in non-pharmacological interventions [36]. Five
of the participants with PD only supported the design pro-
cess at an earlier phase, including one patient researcher
who advised us throughout the project. Nine participants
helped to fine-tune the intervention design and filled out the
questionnaires. Creative therapists were trained in multiple
domains (i.e., a multi-media art therapist and artist with
expertise in visual arts, fashion design, creative writing,

drama, dance and acting; a music therapist with expertise
in digital art (visuals, film, music); a dance/drama thera-
pist). All were educated in PD including medication (side-)
effects.

The co-designed intervention was a 10-week program
with weekly 90—120-min sessions. Sessions were conducted
in an art atelier with accessibility to multiple creative media,
a space which we describe as a ‘creative playground.” The
weekly sessions started with an interactive performance
with the participants or as a performance from the crea-
tive therapists (about 10-15 min), followed by participants’
self-determined creative activities, which could change dur-
ing and between sessions. The sessions concluded with a
shared reflection time, allowing participants to express their
thoughts and experiences (5—10 min). Participants were
guided by three creative therapists and encouraged to engage
in multiple creative activities to explore, find, and express
their own individual creativity.

Stimuli—creative toolbox
Basic supplies of the creative sessions were:

— Visual arts: aquarelle, oil paints, chalk, pencils, fine and
rough brushes, body painting supplies, clay or sculptur-
ing supplies, photography equipment, polaroids, and
filmmaking tools.

— Drama: a selection of clothes, masks, and props for role-
playing.

— Movement and dance: open access to spaces and loud-
speakers for bodily expressive activities; regular live
music was provided at the beginning of the session.

— Creative writing: poetry encouraged with a variety of
inspiring books, typewriters, and pen-inks.

— Music: instruments available included piano, guitar, vari-
ous percussion tools, a microphone for singing, and a
synthesizer.

— Additional crafts: sewing, cooking, clay work, toy fig-
ures, and wood construction sets with small building
blocks.

Creative media were adapted between sessions if needed
to address individual needs and wishes.

Outcomes

The explored outcomes included PD-specific health-related
quality of life (PDQ-39 [40, 41]) and well-being ICECAP-A
[42, 43]). We further included pertinent healthcare measures,
specifically anxiety and depression (HADS [44)), resilience/
mental flexibility (FIT-60 [45]), self-efficacy (GSES [44]),
aesthetic responsiveness (AReA [46]), and subjective execu-
tive functioning (BRIEF-A [47]). The BRIEF-A features two
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main indices: the metacognitive index, which assesses an
adult’s planning, organizing, and problem-solving capabili-
ties using active working memory; and the behavioral regu-
lation index, which evaluates an adult’s control over behav-
iors and emotional responses. Finally, we used a healthcare
consumption questionnaire (IMCQ adapted for PD [48])
to explore potential shifts or reductions in healthcare con-
sumption. This was assessed by absolute number of visits (in
person or through tele-support) at neurologists, specialized
PD nurses, and visits at allied healthcare professionals (i.e.,
general practitioner, social worker, physio-, occupational-,
and speech therapist, dietitian, homeopath or acupunctur-
ist, psychologist, occupational health physician, home care
assistant).

Statistical analysis

Statistical analysis was conducted using RStudio (Version
2023.12.04+369). We used descriptive statistics to present
the distribution of participants’ demographic characteristics
and other variables of interest in our dataset. For within-
subject comparisons of PDQ-39 [40, 41], ICECAP-A [42,
43], HADS [44], FIT-60 [45], GSES [44], and BRIEF-A
[47], we conducted paired sampled ¢ tests. For the PDQ-39
sub-scores, we applied Wilcoxon signed-rank test as normal
distribution was not assumed. Chosen alpha level was set to
0.05. Results of the AReA [46] and IMCQ adapted for PD
(healthcare consumption [48]) are reported as descriptive
statistics. Specifically, healthcare consumption of partici-
pants was assessed through the absolute number of visits,
with pre-measures covering the last 2 months before the
intervention and post-measures covering the full 10-week
period of the intervention. Finally, we visualized probabil-
ity density and summary statistics using raincloud plots (R
package raincloud plots [49]) for pre- and post-intervention
data, alongside mean and confidence intervals.

Results

Our study involved nine participants. One participant was
excluded from the analysis due to incomplete post-question-
naire responses. Data were analyzed from eight participants.
We report demographics and baseline clinical characteristics
in Table 1.

Full report of means and standard deviations of each (pre-
post) measurement are reported in Table S1 in Supplemen-
tary Material. Violin plots not reported in the main manu-
script are shown in Figs. S1-S6. Results of the health-related
quality of life sub-scores are reported in Table S2. Results
of the within-subject comparison are reported in Table 2.

The most notable finding was a significant reduction in
anxiety, as indicated by the decrease in the HADS anxiety
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Table 1 Standard demographics and baseline clinical characteristics
(N=8)

Characteristics Absolute numbers (% of Range
total)
or mean and standard devia-
tion
Age—ryears 54.50+9.01 44-67
Age of diagnosis—years ~ 47.75+10.61 28-65
Gender identity—no. (%) 3 (37.50%) men
Ethnicity: Dutch 8 (100%)
Educational level—no. (%) n=1 (12.50%) university
degree
n=5 (62.50%) higher pro-
fessional education
n=2 (25.00%) secondary
vocational education
MD-UPDRS scores Mean and standard devia- Range
tion
Part I 14.38+7.58 5-24
Part IT 13.25+9.07 5-26
Part ITI 37.75+20.95 15-62
HY-stage n=2, HY-stage 1 1-4
n=3, HY-stage 2
n=2, HY-stage 3
n=1, HY-stage 4
Global cognition Mean and standard devia- Range
tion
MoCA 28.12+1.96 (range 5) 25-30
Levodopa Equivalent 814.5+441.6 188-1293

Daily Dosage—in mg

sub-score (see Table 2). The mean reduction of 1.88 is
clinically relevant, as it exceeds the suggested minimal
clinically important difference (MCID) of 1.50 [7, 50].
Three participants exhibited a clinically relevant reduction
(abnormal anxiety to borderline abnormal to normal anxi-
ety), achieving lower HADS anxiety sub-score (see Fig. 1).

Well-being showed a significant increase (see Table 2).
Violin plots visualize increase on participant well-being
scores as well as probability density (see Fig. 2).

Considering the other explored outcomes, we found a
slight increase in the meta-cognition index (MD = 10.00,
sub-score of executive functioning, see Table 2) and
‘stigma’ (MD =4.43, sub-score of health-related qual-
ity, see Table S1). We did not find significant or notable
changes in other sub-scores of health-related quality of
life, depression, executive functioning sub-score behav-
ioral regulation, resilience and mental flexibility, self-
efficacy, and aesthetic responsiveness.

Finally, the intervention period saw a total decrease of
30 healthcare visits, with appointments specifically involv-
ing neurologists and specialized PD nurses reducing from
16 to 10 visits. Other healthcare visits included physi-
otherapists (n =15 visits) and homeopaths (n=11 visits),
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Table 2 Within-subject comparison of healthcare related factors
Pre Post 95% C1
M SD Range M SD Range «7) Lower  Upper pvalue Cohen’sd
Quality of life
PDQ39-SI 3514 897  2495-52.55 3293 1142 21.04-48.96 1.35 -1.66  6.07 0.219 221
Well-being
Total score 0.84 0.07  0.73-0.92 0.90 0.03  0.85-0.94 -297 -0.12 001 0.021 1.16
Anxiety and depression
Anxiety 7.13 264 3-11 5.25 212 2-8 3.64 0.66 3.09 0.008 0.78
Depression 4.63 277 19 4.25 249 18 0.89 -0.62 137 0.402 0.14
Subjective executive functioning
Behavioral Regulation  54.25 1197 35-74 54.43 14.11  46-77 -0.12 -598 541 0.906 0.01
Meta-cognition 64.00 9.09  49-75 60.00 940  47-75 1.95 -0.84 741 0.099 0.43
Mental flexibility
Total score 216.63 40.43 164-286 221.88 38.55 157-283 -0.64 -2462 14.12 0542 0.13
Self-efficacy
Total score 29.88 4.82  23-37 31.00 417  25-38 -1.14 =347 122 0.293 0.25
HADS results - anxiety
151
14
131
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114 .
101
91 @®
o
8 84 ® ) ©
» —
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Fig. 1 Significant decrease in anxiety from pre (7.13 +2.64) to post
(5.25+2.12). Mean difference 1.88. Note: lower scores indicate
an improvement (threshold sub-score values: 0-7 no anxiety, 8—10
borderline abnormal, 11-21 abnormal anxiety). One participant

improved from abnormal anxiety levels (clinical case) to borderline
abnormal; two improved from borderline abnormal to normal levels;
three reduced anxiety levels, including one borderline case; two cases
showed no anxiety with no change pre—post
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ICECAP-A results - well-being
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Fig. 2 Significant increase in well-being from pre (0.84 +0.07) to post (0.90+0.03). Note: higher scores indicate an improvement

as well as one visit each to an occupational therapist and
a speech therapist.

Discussion

Our pilot study investigated the integration of creative arts
therapy within PD care, yielding notable observations. We
recorded a significant reduction in anxiety and an increase
in well-being. In addition, there were slight improvements in
meta-cognition and fewer healthcare visits to neurologists,
specialized PD nurses, and mainly to physiotherapists and
homeopaths.

Anxiety is a prevalent and debilitating issue of PD [3, 5,
51] and is recognized as one of the primary stress-related
neuropsychiatric symptoms [5, 52]. Our findings showed a
significant decrease in anxiety, which is consistent with prior
findings in creative arts therapy research [12]. In addition,
our results might also be supported by studies in the field of
both mindfulness and cognitive behavioral therapies, both
of which have shown to be effective in reducing anxiety [7,
52-54]. Mindfulness, defined as moment-to-moment non-
judgmental awareness [55], may also complement creative
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activities that not only engage a state of mindfulness—or
even a flow experience [56]—but also activate creative cog-
nition [57]. The creative multi-media nature of our interven-
tion, emphasizing flexibility and tailored engagement, likely
facilitated benefits similar to those seen in mindfulness or
behavioral therapy, though creative arts therapy, particu-
larly our patient-developed multi-media approach [36], is
less studied [12]. In addition, creative activities might be
particularly beneficial for people with PD, given the role
of dopamine and brain regions involved in creative cogni-
tion, which are affected in PD [58-60]. Our approach may
have also contributed to the slight improvements in meta-
cognition and reduced healthcare utilization. Therefore,
we strongly advocate for further research, and suggest that
future larger, controlled studies should consider anxiety as
a primary outcome.

Considering the long-term sustainability of the observed
effects, it is plausible that the benefits, particularly reduc-
tions in anxiety and increase in well-being, could persist if
participants continue engaging in creative activities post-
intervention. Longitudinal studies or long-term adherence
measurement timepoints are needed to confirm the durability
of these effects over extended periods.
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Regarding the source of the beneficial effects on anxiety,
it is essential to consider both the impact of the creative
arts therapy and the social cohesion it fosters. While the
creative activities themselves likely play a significant role in
reducing anxiety by providing an outlet for expression and
engagement, the social interactions and sense of community
developed during the sessions may also contribute substan-
tially. Even though future studies might consider disentan-
gling these factors by comparing arts-based interventions
with and without structured social components, proving this
might be challenging. Even more so, the social component
might be intrinsic and a key feature of creative arts therapies.
Hence, future studies might also consider announcing the
social and communal aspects of creative arts therapies as
fundamental to their therapeutic impact and investigate the
balance between and importance of both, the social and the
artistic elements.

Creative arts therapies in PD care have primarily been
explored through interventions focusing on single media,
particularly music, dance, and visual arts [see for review,
12]. Structured visual art interventions demonstrated
improvements in quality of life and visual-spatial skills
after two weekly sessions over 10 weeks [17, 18]. Simi-
larly, music and dance therapies report beneficial effects:
group guitar classes studied in a randomized control trial
held twice weekly for 6 weeks led to significant improve-
ments in anxiety, mood, and quality of life, with lasting ben-
efits in mood and anxiety [61], while a dance intervention
with weekly sessions over 22 weeks showed improvements
in self-esteem, quality of life, and motor symptoms [22].
In contrast, our co-designed, multi-media ‘creative play-
ground’ intervention allowed participants flexible access to
multiple media—including visual arts, music, drama, and
movement on music—within a shorter, 10-week timeframe
with only weekly sessions [36]. Despite fewer sessions, our
study observed clinically relevant reductions in anxiety and
increases in well-being. Our pilot study cautiously suggests
that a multi-media approach fostering individualized crea-
tive expression may offer comparable benefits more effec-
tively. Future research could further explore the impact of
media variety, session frequency, and intervention duration
to determine optimal formats for creative arts therapies in
PD care.

As for the target population, creative arts therapy should
ideally be offered to all individuals with PD, given the broad
spectrum of benefits observed. However, certain subgroups
might derive stronger advantages, such as those experienc-
ing significant non-motor symptoms like anxiety and depres-
sion, stress, and individuals with early to moderate stages
of PD who can actively engage in the sessions. People who
lack intrinsic motivation for creative activities or having
issues in mastering mindfulness skills might also be suitable

candidates for such programs, offering them a therapeutic
field which they might not have considered themselves.

A consideration for future studies is the potential interac-
tion between dopaminergic medication, specifically dopa-
mine agonists, and creative arts therapy [62, 63]. While
dopaminergic medications primarily target motor symp-
toms, they can also influence mood and cognitive functions,
potentially affecting the benefits of creative arts interven-
tions [4, 64]. Case reports and empirical studies suggest
that dopaminergic treatment may increase the tendency to
engage in creative activities [62, 63]. Conversely, creative
activity itself might complement the effects of dopaminergic
treatments [4, 65, 66]. We suggest that careful guidance is
needed to support people with PD to find the right balance in
their creative activities—i.e., individual creativity dosage—
along with their standard treatment, as adverse effects such
as impulsive and compulsive behavior may arise [4, 64].
Even though four participants had high levodopa equiva-
lent daily dosages (> 1.000mg per day, see for full report
Table S3 in Supplementary Material), the creative therapists
did not note any adverse behavior during the sessions. None-
theless, future research should explore these interactions to
optimize holistic person-centered therapeutic approaches
offering multiple healthcare disciplines, including creative
therapy [9, 12, 38].

Our finding of reduced anxiety raises the question of
whether psychotropic medications influenced these out-
comes. To explore this, we conducted a follow-up question-
naire asking participants retrospectively about their intake
of medications that affect mood, or drugs specifically for
anxiety and depression. Data were obtained from seven of
the eight participants (see Table S3 in the Supplementary
Material). The participant who did not provide informa-
tion had already exhibited normal anxiety levels at baseline
and showed no change post-intervention. Among the seven
respondents, only one had been taking psychotropic drugs
prior to and during the intervention and showed a transition
from borderline to normal anxiety levels after the interven-
tion. The others, who also showed a reduction in anxiety,
were not taking any psychotropic medications but only drugs
for PD. Based on these observations, we feel confident that
the significant reduction in anxiety can largely be attrib-
uted to the intervention itself, rather than to psychotropic
medication use. Nonetheless, future studies should assess
psychotropic and other medication use to further corroborate
the intervention’s effects.

Finally, we want to note that the small sample size,
absence of a control group, and the exploratory nature of
this study necessitate cautious interpretation of our find-
ings and highlight the need for further detailed exploration.
Despite these limitations, the promising findings suggest that
our co-designed intervention, as a multi-media creative arts
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therapy, merits more extensive examination through rand-
omized controlled trials.

Supplementary Information The online version contains supplemen-
tary material available at https://doi.org/10.1007/s00415-024-12878-0.
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