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A B S T R A C T

Though abnormalities of visuospatial function occur in Parkinson’s disease, the impact of such deficits on
functional independence and psychological wellbeing has been historically under- recognized, and effective
treatments for this impairment are unknown. These symptoms can be encountered at any stage of the disease,
affecting many activities of daily living, and negatively influencing mood, self-efficacy, independence, and
overall quality of life. Furthermore, visuospatial dysfunction has been recently linked to gait impairment and
falls, symptoms that are known to be poor prognostic factors. Here, we aim to present an original modality of
neurorehabilitation designed to address visuospatial dysfunction and related symptoms in Parkinson’s disease,
known as “Art Therapy”. Art creation relies on sophisticated neurologic mechanisms including shape recogni-
tion, motion perception, sensory-motor integration, abstraction, and eye-hand coordination. Furthermore, art
therapy may enable subjects with disability to understand their emotions and express them through artistic
creation and creative thinking, thus promoting self-awareness, relaxation, confidence and self-efficacy. The
potential impact of this intervention on visuospatial dysfunction will be assessed by means of combined clinical,
behavioral, gait kinematic, neuroimaging and eye tracking analyses. Potential favorable outcomes may drive
further trials validating this novel paradigm of neurorehabilitation.

1. Introduction

Parkinson’s disease (PD) is the second most common neurodegen-
erative disorder after Alzheimer dementia, affecting approximately 1
million people in the United States, with about 60,000 additional pa-
tients newly diagnosed every year.1 Although traditionally described in
terms of motor symptoms like bradykinesia, resting tremor, rigidity,
and postural instability, the clinical spectrum of PD encompasses a wide
range of non-motor features, including impaired visuospatial function,
cognitive deficits, anxiety, depression and other neurobehavioral ab-
normalities, overall supporting the established notion of a systemic,
multifaceted disease.2

In general, pharmacotherapy may provide good control of motor
symptoms early in the course of the disease, but prolonged use of

medications and dose escalation eventually limit their tolerability.3

Furthermore, many non-motor symptoms, including fatigue, apathy,
and visuospatial dysfunction, persist despite medication, progressively
impacting quality of life.4

Considering the pervasive, combined impact of both motor and non-
motor symptoms during the disease course, effective and compassionate
treatments require comprehensive, multidisciplinary approaches in-
volving physical therapy, occupational therapy, psychological support,
family counselling, and palliative care.5,6 Where these approaches fall
short, complementary therapeutic strategies may hold therapeutic po-
tential, striving towards the restoration of functional independence and
maintenance of quality of life.
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2. Background and rationale

Visuospatial functions constitute a complex set of high-level neu-
rocognitive skills, including perceptual judgement, space orientation,
motion perception, effective navigation, and target localization.7 Sev-
eral studies have documented abnormalities affecting visuospatial
function in patients with PD at every stage of the disease. 8,9 The exact
source of these abnormalities is not fully known, but mounting evidence
from electrophysiological, neuropsychological, imaging and behavioral
studies suggests that visual function may be altered at several anato-
mical and physiological levels. Retinal abnormalities, restricted visual
scanning, poorly efficient ocular motor function, and disrupted visual
processing and multisensory integration have all been consistently
documented in patients with PD.10–13 Intuitively, impaired visual
function can hamper a broad range of common skills that are essential
to daily living, such as driving, reading, writing, walking, etc. The re-
sulting disability may contribute to increased anxiety, depression, re-
duced self-efficacy and quality of life.14 Moreover, restricted visuos-
patial processing compounded by impaired proprioceptive integration
can distort the perceptual judgment of movements in space, thus di-
rectly affecting spatial navigation, resulting in gait dysfunction and
falls.15,16 In Fig. 1, we propose a conceptual framework emphasizing
the potential role of visuospatial dysfunction in generating, aggravating
and sustaining different motor and non- motor symptoms in PD. Current
strategies for gait and balance rehabilitation mainly focus on muscular
strengthening, postural control and fall prevention.17 To date, there are
no established therapeutic options addressing visuospatial dysfunction
in PD. Visuospatial dysfunction, including its motor and psychological
burden, is therefore one of the most disabling unmet needs in this po-
pulation. Here, we aim to present a novel modality of neurorehabil-
itationwhere both psychotherapy and art creation are combined in an
integrated, multidimensional intervention to address motor and non-
motor symptoms of PD in a standardized, reproducible fashion. This
innovative Art Therapy (AT) intervention was specifically developed to
improve visuospatial functions and psychological needs in patients af-
fected by PD.

The precise therapeutic mechanisms of AT on visuospatial dys-
function in PD, as well as their nature (corrective, compensatory, or
both), remain to be determined. It is well known that art experience
may elicit realistic sensory feedbacks despite the intrinsic

impossibilities dictated by artifact’s physics. For example, a shadow
depicted with a wrong shape can be convincingly perceived as true –
and accordingly matched to its projecting object – if painted darker
than its immediate surrounding.18 Furthermore, the ability of primate’s
brain to experience depth perception regardless of the specific shape of
an object, allows to perceive a flat graphic representation as a fully
realistic 3-D scene, based on general background elements like shading
or silhouettes.19 Overall, the possibility of eliciting realistic perceptual
experiences despite the obvious deviations from realisms suggests the
potential, for AT, to recruit highly sophisticated neural networks in-
volved in attention and visual perception.20 This potential could be
used to improve impaired visuospatial functions in patients with PD,
including visually-guided attention, shape recognition, motion percep-
tion, abstraction, sensory-motor integration, and hand-eye coordina-
tion.

The experimental protocol discussed below is part of an ongoing
clinical research project aiming to characterize the precise neural sub-
strate of visuospatial dysfunction in PD, as well as to explore the
therapeutic potential of AT on this highly disabling yet poorly under-
stood phenomenon.

3. Objectives

This is the experimental protocol of the “ExplorArtPD Study” of the
Marlene and Paolo Fresco Institute for Parkinson’s disease and
Movement Disorders at NYU Langone Health, New York City, USA. The
general objectives are: 1. to determine the general characteristics of
visuospatial exploration and its neural substrate as assessed by clinical
and behavioral tests, neuropsychological inventories, eye tracking, gait
kinematics, morphologic and connectivity brain MRI imaging in PD
compared to age-matched controls; 2. to explore the impact of AT on
motor and non-motor symptoms of PD, including visuospatial func-
tions, self-efficacy and gait kinematics.

4. Experimental Protocol

4.1. Trial design

This is a dual phase1 cross-sectional, controlled, and2 prospective,
open-label, exploratory study. The primary endpoint of the cross-

Fig. 1. Functional Impact of Visuospatial Dysfunction in Parkinson’s Disease: proposed conceptual model.
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sectional, controlled, one-time, biomarker study is to perform a com-
parative characterization of visuospatial exploration between PD pa-
tients and age- matched, non-PD affected controls. The prospective,
open-label, exploratory trial will assess the

impact of AT on clinical symptoms of the disease in the same cohort
of PD subjects. The general trial design is depicted in Fig. 2.

4.2. Study settings

All clinical, behavioral, neuropsychological, and kinematic assess-
ments of the study will be performed at the Marlene and Paolo Fresco
Institute for Parkinson’s disease and Movement Disorders at NYU
Langone Health, New York City. MRI scans will be obtained at the
Center for Biomedical Imaging (CBI), NYU Langone Health, New York
City, USA. Eye tracking will be conducted at the Visuomotor Integration
Laboratory of Rusk Rehabilitation Institute, NYU Langone Health, New
York City, USA. The administration of AT and related art assessments
will be performed at the Manhattan Jewish Community Center, New
York City, USA.

4.3. Eligibility criteria

Specific eligibility criteria of the study are detailed in Table 1. In
sum, the PD cohort will be 20 patients with a clinically established
diagnosis of PD according to the United Kingdom Parkinson’s Disease
Society Brain Bank criteria, Hoehn and Yahr stage 2–3, with no history
of clinically active ophthalmologic abnormalities and deemed eligible
to undergo brain MRI scans. The control group will consist of 20 sub-
jects without PD with stratified matching to the same decade of age.

4.4. Informed consent and screening

A written informed consent will be obtained by a qualified member
of the study staff. Subsequently, the investigator will perform the
screening assessments to review all inclusion/exclusion criteria for

eligibility. After confirming eligibility, PD-affected subjects will be en-
rolled in Group 1. Age-matched non-PD controls will be enrolled in
Group 2. Subjects in Group 1 will receive open-label AT and will un-
dergo both baseline and follow-up assessments. Subjects in Group 2 will
undergo baseline assessments exclusively.

4.5. Intervention

Upon completion of baseline assessments, subjects in Group 1 will
undergo 20 consecutive sessions of AT, each one of an estimated
duration of 90min. Compliance will be established with a record of
participants’ performances and time commitment. Credentialed pro-
fessionals of the NYU Steinhardt Department of Arts and Art
Professions, with a master’s degree in Art Therapy will administer AT.
Each study cohort will be composed of approximately three therapists
(2–4) and nine (6–12) PD participants. In this way, creative work and
psychotherapy will imply both single-based and collective efforts to
favor group dynamics and enhance mutual support and encouragement
through some shared projects. The frequency of art therapy is estimated
at approximately 2 sessions/week. AT will be articulated into 9 dif-
ferent Art Therapy projects. A different art project will be introduced
every two sessions, so that, if a participant misses one of two sessions
during the week, he/she will have the chance to catch up without
missing any particular art project. The AT protocol is detailed in Fig. 3.
Briefly, this is an AT program specifically designed to meet physical and
functional needs in PD patients to enhance, restore or rehabilitate po-
tentially defective visuospatial functions. A wide range of art materials
and art projects will be introduced to subjects and will be tailored ac-
cording to their personality traits, artistic preference, level of artistic
engagement, and physical limitations. Different art materials will be
utilized, including oils, pastels, clay, ornamental fabrics, watercolor and
paint. AT projects will be administered following an ascending order of
complexity, utilizing the cumulative artistic knowledge and skills
gained by the subject via study participation. Each AT project will focus
on different modalities of visuospatial function; for example, three-

Fig. 2. General Trial Design.
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dimensional art projects will address ability to comprehend, manipulate
and create 3D artifacts based on multisensory integration and hand-eye
coordination, while collage projects will focus on subject’s ability to
organize artifacts on two dimensions, thus implying adequate abstrac-
tion skills and sequential planning. Art themes will be both free and
inspirational. Art work will involve both individual and group activ-
ities.

4.6. Study assessments and outcomes

For fluctuating patients, all assessments will be conducted in the
“ON” state, when motor disability is milder and assessments can be
performed with lower risk of physical or psychological fatigue.

4.6.1. Eye tracking
This procedure will be performed as part of baseline assessments on

both Group 1 and Group 2 and as part of post-intervention assessments
on Group 1, only. PD and control subjects will complete a 13-points
spatial calibration procedure prior to eye movements recording. The
maximum duration of eye tracking is estimated at 70–90minutes. Eye
tracking will be obtained during the execution of some neuropsycho-
logical inventories stressing different aspects of visuospatial and ex-
ecutive skills. These neuropsychological inventories will include the
Rey- Osterrieth Complex Figure Test (RCFT) and the multiple-choice
version of the Benton Visual Retention Test (BVRT). RCFT is a widely
used, validated test probing a large set of visuospatial functions, in-
cluding visuospatial recall memory, visuospatial recognition memory,
response bias, processing speed, and visuospatial constructional ability.
In the present study, RCFT is administered with the intent to fully en-
gage the subject with a sequential, complex visuospatial task while eye
movement physiology is being objectively characterized. To the same
end, eye tracking will be obtained during a modified version of BVRT,
where a series of 16 geometric figures, each with four possible matches,
are presented to the subjects. During both assessments, ocular motor
behavior will be simultaneously recorded using a head-mounted, in-
frared-based, video-oculographic system (Eyelink 2, SR Research,
Ontario Canada). As eye position will be recorded continuously, parti-
cipants will be asked to minimize head movements during task com-
pletion. The system will record binocularly with a sampling frequency

of 250 Hz and a spatial
accuracy of 0.5 degrees. Eye movement data will be analyzed off-

line using customized MATLAB software (www.mathworks.com).

4.6.2. Brain imaging
Different brain MRI sequences will be obtained as part of baseline

assessments on both Group 1 and Group 2 and as part of post-inter-
vention assessments on Group 1, only. The MRI acquisition and ana-
lyses protocols are described in Supplemental Materials. Briefly, we
will acquire: structural T1-weighted 3D high resolution MPRAGE; dif-
fusion weighted imaging (DWI) co- registered with T1 images; and
resting state functional MRI (RS-fMRI). Regions of interest (ROIs) cor-
responding to visual cortical and subcortical networks of both hemi-
spheres will be determined in both groups. Whole brain tractographic
reconstructions will be performed on pre- processed diffusion images.
Connectivity between areas will be determined for each subject. For
each pathway, we will extract the following diffusion tensor para-
meters: fractional anisotropy (FA), mean diffusivity (MD), and linear
(Cl), planar (Cp) and spherical (Cs) coefficients. Comparisons between
the two time points and between groups will be performed with GLM.
The time needed for the MRI protocol is estimated to be 45–90minutes.

4.6.3. Clinical, behavioral, neuropsychological and kinematic assessments
The following assessments will be performed on subjects enrolled in

both Group 1 and Group 2, with the exception of PDQ39, SAPS-PD, and
PROMIS Self-Efficacy, which will be done with Group 1 exclusively.
Follow-up assessments will be completed in Group 1, only. The overall
estimated duration of these assessments is approximately 60min.
Emotional wellbeing, daily quality of life, and motor and non-motor
symptoms of PD will be assessed through all or some of the following
widely adopted clinical assessments and self-reported questionnaires.
Movement Disorder Society United Parkinson’s Disease Rating Scale
(UPDRS,

http://mds.movementdisorders.org/updrs/) will be performed in all
its four components, respectively assessing non-motor experiences of
daily living, motor experiences of daily living, motor examination and
motor complications (for Healthy Controls, only Part III will be com-
pleted). Kinematic data for gait analysis will be collected through some
or all of the following quantitative tools: standard chronometer,

Table 1
Eligibility Criteria.

INCLUSION CRITERIA Group 1 (Subjects with PD)
Male or Female. Age 45-80.
Diagnosis of PD (UKPDS).
H&Y 2 to 3.

Group 2 (Age-matched Controls)
Male or Female. Age 45-80.

EXCLUSION CRITERIA Group 1 (Subjects with PD) Both Groups (PD and Controls)
Severe motor fluctuations with most of the day spent in off-
time.

History of dementia, or MoCA < 22.
Untreated depression, or BDI-II > 20.

Bothersome dyskinesia. Significant hallucinations requiring neuroleptics.
Severe fluctuations in attention,
alertness or cognition.
Severe inability to perform line drawing.
Severeinabilitytomanipulate soft/light materials like clay.

Activepsychosisrequiring neuroleptics and/or sedatives.
Severe dystonia involving the head- neck axis (eg. anterocollis).
Major or unstable medical illness.

Visualabnormalitiesrequiring exclusive correction with eye lenses.
Moderatetosevererefractory abnormalities.
CNS abnormalities resulting in active
visual field deficits (e.g. tumors,
abscesses, stroke).
Significant abnormalities of the visual system as detected on routine bedside
neurological examination.
Pacemakers, intracranial clips, other
metal foreign bodies within 10 cm of
the head.
Pregnancy (active or planned)
Claustrophobia.
Large body habitus (> 280 lb).

Abbreviations: H&Y: Hoehn and Yahr Scale, UKPDS: United Kingdom Brain Bank Society clinical diagnostic criteria; MoCA: Montreal Cognitive Assessment scale; BDI-II:
Beck Depression Inventory-II; CNS: Central Nervous System.
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stopwatch, and tri-axial accelerometer, utilized during performance of
Timed Up and Go (TUG) Test. This test allows examiners to measure the
time required by subjects to arise from a chair, take a 3-m (10 ft) long
walk, turn around and return to the starting point. Parkinson’s disease
Questionnaire (PDQ-39), will be performed for the assessment of
quality of life in PD patients. The Scale for the Assessment of Positive
Symptoms in Parkinson’s disease (SAPS-PD), a 10-item tool recently
developed to assess the presence and severity of hallucinations and
delusions, will be also administered. Modified Fatigue Impact Scale
(MFIS) will be performed to differentiate between physical, cognitive
and psychological fatigue. Pegboard Test will be performed to test bi-
manual coordination and dexterity involving the placement of pegs into
proper slots. PROMIS Self-Efficacy for Managing Chronic Conditions
item banks involves five domains assessing Self-Efficacy regarding daily
activities, symptoms, medications and treatments, emotions, and social
interactions. Finally, three computerized, 5-

minute long tasks will be administered to assess visual

discrimination, perception and visual- executive functions (Navon, Stop
Signal and Visual Search).

4.6.4. Art therapist psychological assessment
The art assessment will be performed on subjects enrolled in Group

1, exclusively, during baseline and follow-up phases, i.e., pre- and post-
intervention administration of AT. Licensed creative arts therapists
(LCAT) from the NYU Steinhardt will assessed each subject’s psycho-
logical, emotional and physical state by using the House-Tree-Person
Projective Technique; this test aims to gather information about the
subject’s intention and associations both at a conscious and unconscious
level. This assessment involves drawing three familiar (and thus easy to
create) themes: a house, a tree and a person. The themes are filled with
personally symbolic meanings, providing insight to a person's cognitive,
psychological, emotional and physical state at the time of the drawing.

Fig. 3. Art Therapy Experimental Protocol.
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4.7. Participant timeline

The baseline phase will take place approximately 6 weeks prior to
the initiation of Art Therapy. This phase will involve subject’s con-
senting, screening, group allocation and study assessments. The latter
will be performed depending on the specific Group assignment. The
intervention phase will take place within 6 weeks following baseline
and will consist of 9 A T projects administered exclusively to subjects
assigned to Group 1 (diagnosed with PD). The estimated frequency of
the intervention is approximately 1–2 sessions a week, with some de-
gree of scheduling flexibility, over a maximum period of 14 consecutive
weeks after the first session. Follow-up assessments will be conducted
within 6 weeks after the completion of the last AT session, exclusively
on subjects assigned to Group 1. This phase will involve the same
procedures performed at baseline.

4.8. Sample size, Recruitment and Assignment to Interventions

Given the paucity of previously available scientific literature spe-
cifically assessing our study outcome, it is not possible to perform a
power analysis to estimate the minimum significant size of our sample.
With respect to primary endpoints, we will enroll 20 age-matched non-
PD controls and 20 PD subjects. We established our sample size mainly
based on power requirements for seed- based correlation analysis of
resting-state functional connectivity. Based on prior works of our col-
laborators, a minimum of 16 MRIs is required per group (i.e. 20 en-
rolled with a 20% attrition estimation).21 For exploratory aims, the
cohort of 20 PD subjects will undergo a prospective, open-label study
involving the administration of AT. Preliminary data will be utilized to
generate further full-fledged studies. For the observational, cross-sec-
tional phase of the study, PD subjects will be assigned on a consecutive
basis to Group 1, and age-matched non-PD controls recruited among
spouses, partners, companions or caregivers will be assigned to Group
2.

4.9. Data collection and confidentiality

Information about study subjects will be kept confidential and
managed according to the requirements of the Health Insurance
Portability and Accountability Act of 1996 (HIPAA). Source documents
will be kept in research binders in locked cabinets. Research data will
be coded and de-identified and will contain no protected health in-
formation (PHI). The records of the research project are open only to
authorized monitors from the local IRB and Office of Human and Health
Services.

4.10. Statistical methods

Depending on the distribution of the data, continuous and ordinal
variables will be compared using parametric vs. nonparametric tests.
PD-subject and control characteristics will be compared using Chi-
Square or Fisher’s Exact Test for categorical data and Student’s t-test or
Mann-Whitney Test for continuous data. Exploratory measures will be
compared between groups with Chi- Square or Fisher’s Exact Test and
Student’s t-test or Mann-Whitney Test. Pre- and post- intervention
outcomes will be analyzed using paired t-test or Wilcoxon signed-rank
test. Correlative analysis will be conducted using demographic and
exploratory outcomes and the imaging and eye tracking data. Statistical
analysis will be performed using SPSS version 23 (IBM, Armonk, NY). A
p-value< 0.05 will be considered significant. Eye tracking data will be
analyzed off-line using customized MATLAB software (www.
mathworks.com).

5. Ethics

5.1. Research ethics

This study is to be conducted according to US and international
standards of Good Clinical Practice (FDA Title 21 part 312 and
International Conference on Harmonization guidelines), applicable
government regulations and Institutional research policies and proce-
dures. This protocol and any amendments will be submitted to a
properly constituted independent Ethics Committee (EC) or
Institutional Review Board (IRB), in agreement with local legal pre-
scriptions, for formal approval of the study conduct. All subjects for this
study will be provided a consent form describing this study and pro-
viding sufficient information for subjects to make an informed decision
about their participation in this study.

5.2. Funding source

This study is funded by The Kellar Family Foundation, P.O. Box
3547, Manassas, VA United States 20108-0964. The funding source had
no role in the design, analysis or conclusions of the study.

6. Harms and risk prevention

Based on the current available data from scientific literature and the
specific selection criteria of our sample population, this study poses
minimal risks for the recruited subjects. Medical monitoring will in-
clude careful assessment and appropriate reporting of adverse events.
The FDA reclassified MRI from a class III to a class II risk. MRI scan will
not require injection of contrast agent (Gadolinium). The FDA cate-
gorized MRI up to 8 T as not a significant health risk. Considering ex-
clusion criteria listed above, we do not anticipate adverse events as-
sociated with MRI acquisition. There is a minimal risk of eye fatigue
during the execution of eye tracking assessments; should the subjects
experience fatigue during the course of the experiment, a pause break
will be permitted at their discretion. Subjects may experience a low-
grade headache or eye strain after completing the eye tracking proce-
dures. These symptoms are usually of mild intensity and spontaneously
resolve within 24–48 hrs. If symptoms persist, subjects will be in-
structed on how to contact the PI or research personnel to pose any
concerns or questions. There are no expected risks specifically related to
the art intervention, which will be tailored to subjects’ physical and
mental tolerance, and will not last longer than 90min. In case of fatigue
or any kind of emotional, mental or physical distress, subjects will be
completely free to interrupt any sessions.

7. Clinical relevance and potential impact

Visuospatial dysfunction may negatively influence many aspects of
everyday life, and the potential implications on patient’s mood, self-
efficacy, and quality of life cannot be overemphasized.22,23 Cumulative
functional disability arising from impaired visuospatial function may
promote pessimism, fearfulness, and stigma, as well as social and
physical withdrawal, with disruptive effects on affective, professional,
and social life.24 Of note, in patients with PD, abnormalities in vi-
suospatial function may contribute to the onset of disabling symptoms
known to be poor prognostic factors, like gait impairment.25 Indeed,
abnormalities affecting visuospatial exploration and visuomotor in-
tegration are present and recognizable even in early PD.26 The first aim
of the present study is to obtain a more precise understanding of the
pathophysiology of visuospatial dysfunction in patients with PD
through a cross-sectional, age-controlled, multidimensional, biomarker
study. The results of this study may elucidate the neural substrates
underlying visuospatial dysfunction in these patients.

The second aim of the study is to assess the therapeutic potential of
a novel modality of neurorehabilitation based on AT for patients with
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PD. According to our preliminary data AT therapy appears to be a safe,
non-invasive, reproducible modality of intervention that could be ad-
ministered to PD patients with potential ease of recruitment and low
attrition. 27 Art creation relies on sophisticated neurologic mechanisms,
including shape recognition, motion perception, abstraction, sensory-
motor integration, and hand-eye coordination. 20 A rehabilitation pro-
gram exploiting these skills may be used to address the currently unmet
need of visuospatial dysfunction in these patients.

Based on the current limited evidence, we substantially speculate
two potential, not mutually exclusive explanations. First, AT may im-
prove perceptual symptoms by acting as a restorative behavioral
training. In this sense, AT could rehabilitate faulty visuospatial func-
tions by

repeatedly recruiting their underlying neural networks in an eco-
logical, emotionally meaningful fashion, somewhat similarly to what
observed in certain action-observation and motor imagery re-
habilitative protocols.28

A further mechanism rests on the potential of AT to bypass defective
neural functions by recruiting alternative/compensatory pathways. In
patients with PD, recent evidence points to a decreased connectivity
between the lateral geniculate nuclei (LGNs) and V2, as well as a sig-
nificant increase in LGN-V5 connectivity as compared to controls. This
may suggest the recruitment of associative visual networks reactively to
the pathological involvement of primary visual areas.29 These poten-
tially adaptive phenomena could be improved by artistic experience,
which relies on higher associative visual patterns.

Finally, AT may enable subjects with disability to understand their
emotions and express them through artistic creation and creative
thinking. This process may increase self-awareness, improve mood,
reduce anxiety, and optimize visual-guided attention and goal directive
behavior.30 In PD, most rehabilitative strategies are structured in re-
latively standardized paradigms aiming to restore a defective or im-
paired function once this is lost or compromised. More compassionate
approaches should shift the pendulum from the dominating construct of
targeting a specific disability to more flexible and holistic paradigms of
rehabilitation that aim to enhance psychological, emotional, and phy-
sical skills that are needed to effectively cope with disease burden.
Because of their comprehensive and multidisciplinary approach, these
new modalities of intervention may hold greater potential to improve
self-efficacy and overall quality of life.

To the best of our knowledge, there are no previous studies aiming
to investigate visuospatial functions in PD through a combined, multi-
faceted approach utilizing clinical, neuropsychological, behavioral, ki-
nematic, brain imaging and eye tracking assessments. Finally, the
therapeutic potential of AT intervention on motor and non-motor
symptoms of PD, including visuospatial dysfunction and gait impair-
ment, has never been explored. We believe that both patients and the
scientific community will benefit from the knowledge gained from this
study. A favorable outcome in this pilot study would support the de-
velopment of further trials aiming to validate the therapeutic potential
of this novel paradigm of neurorehabilitation.
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