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Abstract

Background Parkinson’s disease (PD) is a neurodegenerative disorder with debilitating motor and non-motor symp-
toms which affect participation in meaningful occupations. Occupation-based interventions can improve participation
in people with PD. Evidence for incorporating structured and intensive occupational therapy by considering the con-
cept of responsibility is lacking for this population. This trial will compare the effects of occupation-based interventions
with and without responsibility feedback and conventional interventions on participation in people with idiopathic PD.

Methods A total of 45 people with PD, between 35 and 85 years old and Hoehn and Yahr stages between I to lll, will
be recruited from movement disorder centers for this three-armed study. Participants will be randomized into three
groups (occupation-based interventions with responsibility feedback, occupation-based interventions with-

out responsibility feedback, and conventional interventions). All participants will receive intervention for 24 sessions
during a period of 12 weeks (2 sessions per week). The primary outcome measure will be participation satisfaction.
Participation frequency and restriction, self-perceived performance, performance satisfaction, motivation, volition,
sense of agency, responsibility, physical activity, community integration, activities of daily living (ADL), instrumental
ADL, upper extremity function, balance, fatigue, and quality of life will be measured as secondary outcome measures.
All outcomes will be measured at baseline, session 9, session 17, post-intervention (week 13), and follow-up (week 25).

Discussion This home-based high-intensity, structured, client-centered, and occupation-based intervention will
be conducted by utilizing the concept of responsibility. This proposed trial may result in enhanced participation
that would benefit other motor and non-motor symptoms in people living with PD. Findings from this proposed
study are expected to expand the knowledge of clinicians and help them in evidence-based decision-making
processes.
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Background

Parkinson’s disease (PD) is recognized with debilitat-
ing motor and non-motor symptoms [1, 2]. Non-motor
complications lead to the limitations in activities of daily
living (ADL), restricted participation in meaningful occu-
pations, and decreased quality of life [3-5].

Reduced basal ganglia output in PD plays a critical role
in motivation [6, 7] and volition [8] brain circuits. The
literature proposed that the relation between motivation
and volition affects participation [9—11]. Participation in
occupations includes motivational (i.e., pre-decisional
and post-actional) and volitional (i.e., pre-actional and
action) processes [10, 12]. Motivational and volitional
levels are prerequisites for participation and adherence
to therapeutic interventions [13]. Occupational ther-
apy (OT) with a client-centered and occupation-based
approach can address these issues [14, 15].

Based on the literature, a sense of responsibility affects
motivation, volition, and ultimately participation [8, 16,
17]. People living with chronic diseases (e.g., PD) tend
to lose their sense of responsibility towards their daily
occupations and feel incapable of managing their lives
[18, 19]. Hence, interventions based on this concept may
be beneficial for increasing motivation, volition, and
participation.

Over the past two decades, most intervention studies
for this population were multidisciplinary (including OT)
[20-24]. Only two recent large-scale studies were con-
ducted with a client-centered approach [25, 26]. Sturk-
enboom et al. [25] compared the efficacy of home-based
OT in Parkinson’s disease (OTiP) with usual care (no OT)
over a 10-week program (average of 8 1-h sessions). Self-
perceived performance and satisfaction in daily activities
were improved but participation did not benefit from
this intervention. Clarke et al. [26] delivered low-dose
(i.e., median 4 1-h sessions in 8 weeks) individualized
physiotherapy and OT in mild to moderate PD and con-
cluded no immediate or medium clinically meaningful
improvements in ADL or quality of life. They concluded
that low-dose therapy in early PD stages is ineffective and
suggested more structured and intensive programs. A
recent systematic review [27] indicated that drawing rig-
orous conclusions on OT intervention approaches is cur-
rently impossible. Literature recommended that upper
extremity and ADL functioning should be addressed
simultaneously with high-intensity programs. Also, this
study suggested that non-motor symptoms require fur-
ther attention.

The concept of sense of responsibility was not consid-
ered in the aforementioned studies while delivering inter-
ventions. Sense of responsibility refers to the intentional
binding mechanism that connects our intentions to the
corresponding outcomes. We attribute our own activities
to ourselves in this process; hence, we feel a sense of con-
trol and accountability [28, 29]. Sense of responsibility is
intertwined with agency (i.e., controlling doing of occu-
pations and their consequences) and its neural correlates.
These neural correlates (e.g., angular gyrus, insula, sup-
plementary motor area) play a critical role in agency and
responsibility [30, 31]. Sense of responsibility and agency
are crucial while executing goal-directed occupations
[32-34] and may change health-related behaviors, such
as non-motor symptoms [35, 36]. Moreover, feedback
(knowledge of result or knowledge of performance) may
cause behavioral and neurological changes and hence
promote participation [37]. This study aims to conduct a
trial to compare the efficacy of occupation-based inter-
ventions on participation in people living with idiopathic
PD in three groups: (1) occupation-based interventions
with responsibility feedback, (2) occupation-based inter-
ventions without responsibility feedback, and (3) conven-
tional interventions.

Methods

Trial design

A parallel, three-armed, double-blinded (assessor and
patients) randomized controlled trial will be conducted.
Individuals will be assigned to each group in a ratio of
1:1:1 (group A: occupation-based interventions with
responsibility feedback; group B: occupation-based inter-
ventions without responsibility feedback; group C: con-
ventional interventions). The CONSORT diagram [38]
will present the trial design (i.e., enrollment, allocation,
and assessments) in brief (Fig. 1). This clinical trial fol-
lows the recommendations for Interventional Trials
(SPIRIT) [39] statements (Additional file 1).

Participants and recruitment procedures
Community-dwelling individuals with Parkinson’s will
be recruited from movement disorder centers and reha-
bilitation clinics in Tehran, Iran. Advertisements in
Iran’s Parkinson Association will be done. Individuals
who meet the inclusion criteria (see section below) will
receive consent form and information regarding study
aims and procedures.
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Fig. 1 Flow diagram illustrating trial design for people with idiopathic Parkinson'’s disease

Due to COVID-19 pandemic precautions, patients
will only come to the OT clinic for evaluations. All
sessions will be free for participants, and travel costs
for evaluation will be paid by the research team. Both
assessments and interventions will be conducted in
the “ON” (1 h after levodopa intake) medication state.
Levodopa equivalent dose (LED) will be calculated for

individuals in each assessment session using Tomlinson
et al. formula [40].

Data collection

The assessor (an occupational therapist with 6 years of
experience in neurological rehabilitation) will conduct
initial screening and outcome measure evaluations at
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baseline, session 9, session 17, post-intervention (week
13), and follow-up (week 25) (Table 1). Since this is a low-
risk study, independent data monitoring and auditing
will not be taken into consideration. Written feedback
about the results of the evaluations will be provided to
all participants in order to promote retention. A recent
systematic review suggested that people with PD will
benefit from moderate to high doses of intervention (>

Table 1 Schedule for treatment and outcome measures
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8 sessions and > 10 weeks) [5]. We will intend to dis-
cover the proper dose of intervention by multiple assess-
ments during the treatment process. Treatment sessions
will be started 1 or 2 days after the initial screening in
participant’s homes for 12 weeks (two times a week) by
three experienced occupational therapists (average 5
years of experience). The occupational therapists will be
trained for 2 days regarding the study procedures and
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intervention protocols. Therapists will be allowed to con-
tact the main researcher to share any issues that arisen
in the intervention process. Home-based therapy with a
focus on meaningful occupations appears to be the most
plausible beneficial intervention [27]. Moreover, the envi-
ronment is more familiar for the patient, and near-ones
find it more convenient [41].

Inclusion and exclusion criteria

The inclusion criteria will be (a) diagnosis of idiopathic
PD based on the UK Brain Bank criteria [42], (b) absence
of impulsive-compulsive disorder based on interviews by
the neurologist and published criteria [43—45], (c) Hoehn
and Yahr stages of I to III [46], (d) aged between 35 and
85, (e) acceptable cognitive function (a score of > 24 on
Montreal Cognitive Assessment [47]), and (e) able to read
and write in Persian for completing self-report question-
naires. The exclusion criteria will be (a) atypical parkin-
sonian syndromes [48]; (b) other existing neurological
disorders, such as stroke; and (c) juvenile PD.

Randomization and blinding

After obtaining consent and baseline data, an independ-
ent researcher who will not be involved in assessments
will allocate the participants to each group. Participants
will be randomly assigned to each group using a sequence
generated by http://www.randomizer.org. For determin-
ing concealment, unique codes will be written on enve-
lopes which contain group specifications. The assessor
will be blind to the allocation of participants in groups
and will enter data in the OT clinic. We do not anticipate
any requirement for unblinding but if required, the trial
steering committee (i.e., chief investigators and clinical
project manager) will have access to the group allocations
and any unblinding will be reported. Assessments will be
conducted before allocation. Moreover, patients will not
know which intervention they are receiving.

Sample size calculation

The sample size was estimated using the G-Power soft-
ware with Cohen’s f standardized effect size of 0.25, cor-
relation among repeated measures of 0.25, power of 80%,
and first type error of 5% based on the primary outcome
measure (i.e., Utrecht Scale for Evaluation of Rehabilita-
tion-Participation Satisfaction) [49]. The total sample size
was calculated as 39 subjects which increased to 45 sub-
jects by assuming a 15% dropout rate. In order to assure
the sufficiency of the sample size, power calculation will
be performed again at the end of the trial.

Interventions
First, the importance of therapy in people with PD will
be explained to participants. In each group, treatment
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sessions will be delivered two times a week (Sunday/
Tuesday, Saturday/Wednesday, or Monday/Thursday)
for 12 weeks. Each session will be approximately 60 to
90 min. Treatment sessions will be performed in the
morning or evening based on the participant’s conveni-
ence and medication regime (i.e., being in “ON” state
while receiving treatment). Rest will be provided for each
patient as required. Participants will be instructed not
to receive any other types of rehabilitation intervention
during the treatment sessions. Moreover, the interven-
tion will be discontinued when participants express their
desire to terminate the intervention.

Occupation-based interventions with responsibility
feedback (group A)

This group will receive occupation-based interventions
with responsibility feedbacks. These occupations and
feedback statements were derived from international
Delphi studies with renowned experts and national Del-
phi studies with people living with PD [28, 50]. Respon-
sibility towards oneself, family members, friends, and
other people in society was considered in these studies.
Occupations deemed as having a very high to moder-
ate inherent sense of responsibility based on consensus
among experts and patients were chosen for designing
the intervention. The derived occupations were ADL,
instrumental ADL (IADL), health management, and lei-
sure, such as maintaining personal hygiene, meal prepa-
ration and cleanup, and medication management. These
occupations were approximately in common with Clarke
et al’s study [26].

The aforementioned occupations will be graded based
on Gentile’s taxonomy [51]. Two general features (i.e.,
environmental context and function of the action) are
considered in this taxonomy. Environmental context
involves two characteristics with or without intertrial
variability: (1) stationary regulatory conditions and (2)
in-motion regulatory conditions. The regulatory condi-
tions include surface (soft or hard/ rough or smooth/flat
or inclined), space (wide or narrow), and barrier features.
The function of the action encompasses body stability
and body transport with or without object manipulation.
Discrepancies regarding the difficulty levels of the Gen-
tile taxonomy for each occupation were discussed and
resolved in a panel of 11 experts including occupational
therapists and physical therapists with at least 5 years of
experience in PD rehabilitation (Table 2).

The functional level of each patient will be determined
using the Gentile taxonomy. The intervention will be
delivered to patients at any level of the taxonomy where
they experience challenges. Participants will receive
occupations from simple (i.e., stationary condition with
no intertrial variability and object manipulation) to hard
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Table 2 Gentile taxonomy and an example of occupation grading using this taxonomy

Action function
Body stability
No object manipulation Object manipulation

1A (body stability 1B (body stability
no object) object)

Environmental context

Stationary regulatory
conditions and no inter-
trial variability
Stationary regulatory
conditions and intertrial
variability

2A (body stability
no object)

2B (body stability
object)

In-motion regulatory
conditions and no inter-
trial variability

3A (body stability
no object)

3B (body stability
object)

In-motion regulatory
conditions and no inter-
trial variability

4A (body stability
no object)

4B (body stability
object)

An example of occupation grading using Gentile taxonomy

Occupation Occupation compo- Difficulty components
nents
Dressing 1-Grabbing the T-shirt

2-Folding the T-shirt
3-Raising the T-shirt

or vice versa
-Pace

for wearing -T-shirt status or position

4-Putting the arms

in sleeves

5-Pulling the T-shirt -Others (e.g., shape, material, weight)
down

6-Grabbing the T-shirt
7-Pulling the T-shirt up
8-Taking off the T-shirt
9-Putting the T-shirt

in a proper place

Examples of responsibility feedback statements

-Position of the individual in relation to the T-shirt

-Environment (e.g,, lighting, temperature)
-Dual task (e.g., simultaneous cognitive task)

Body transport

No object manipulation Object manipulation

1C (body transport no object) 1D (body transport
object)

2C (body transport no object) 2D (body transport
object)

3C (body transport no object) 3D (body transport
object)

4C (body transport no object) 4D (body transport
object)

Difficulty level

1B: sitting or standing position, pre-defined
procedure within a fixed environment

2B: sitting or standing position, various
performance methods within a variable
environment

3B: walking, pre-defined procedure

within a fixed environment

4B: walking, various performance methods
within a variable environment

You will feel better and more satisfied with life by doing activities/occupations that you have recently gained the ability to do.

By doing this occupation, you reduce the burden on your family members.
You are the main interested in your improvement.
Doing this occupation gives you a sense of empowerment.

Doing this occupation helps you to work towards becoming independent again.

Not doing this occupation will be disadvantageous to your family members.

(i.e., in-motion conditions with intertrial variability and
object manipulation) levels based on their priorities iden-
tified via Canadian Occupational Performance Meas-
ure. All patients will be actively participating in at least
three to four occupations. Therefore, all participants
will receive the same amount of intervention. The thera-
pists will keep a record of the extent of participation in
each occupation using a visual analog scale during each
session.

Moreover, feedback statements that have the poten-
tial to create a sense of responsibility (i.e., derived from
international and national Delphi studies with renowned
experts and patients) in patients will be provided to par-
ticipants as knowledge of performance or knowledge of
the result. These feedback statements will be positive or
negative statements in relation to the individual or his/
her family for prevention/symptom management and

function improvement. These feedback statements (i.e.,
based on type, target, and purpose) will be presented to
the patients throughout the intervention sessions. An
expert panel was held to sort the feedback statements so
that patients receive all forms of feedback in each session.
Some examples of responsibility feedback are provided in
Table 2.

This group will receive conventional interventions (see
below) for 15 min in each session. They will receive occu-
pation-based interventions with responsibility feedback
for the remaining 45 to 75 min.

Occupation-based interventions without responsibility
feedback (group B)

Participants in this group will receive occupation-based
interventions (described above). Responsibility feedbacks
will not be provided to this group. This group will also
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receive 15-min conventional interventions and 45- to
75-min occupation-based interventions.

Conventional interventions (group C)

All the participants who are assigned to this group will
only receive traditional treatment (60 to 90 min), includ-
ing passive mobilization, lower extremity strengthening,
stretching, motor coordination (upper and lower extrem-
ity), balance and walking training, manipulation exer-
cises, breathing, relaxation, and postural exercises [52,
53]. Depending on the condition of each patient, they will
receive these interventions. The duration and number of
each therapeutic intervention will be recorded in each
session.

Measurements

Demographic and PD-related information including age,
gender, education, family status, marital status, job sta-
tus, assistive device use, fall history, years since diagno-
sis, and medications will be collected from participants.
Outcome measures will be assessed by a blind certified
occupational therapist at baseline, session 9, session 17,
post-intervention, and follow-up.

Primary outcome measure

The primary outcome of this trial will be participation
satisfaction assessed with the Utrecht Scale for Evalu-
ation of Rehabilitation-Participation Satisfaction Scale
(USER-P). The satisfaction scale consists of 10 items
including vocational activities, leisure activities, and
social relationships. Each item will be rated on a 5-point
Likert scale. The summation of scores will be converted
to a 0—100 scale, with higher scores indicating greater
participation satisfaction [54]. The Persian version of the
USER scale has shown appropriate validity and reliability
[55].

Secondary outcome measures
Secondary outcomes will include participation frequency
and restriction, motivation, and volition as well as sense
of agency, responsibility, physical activity, community
integration, ADL and IADL, upper extremity function,
balance, fatigue, and quality of life.

Several psychometric scales will be employed for these
secondary outcome measures, as follows:

+ Participation frequency and restriction

Frequency and restriction scales of USER-P will be
regarded for measuring this outcome. The frequency
scale consists of two parts. Part A measures the time
(0 = not at all; 5 = 36 h or more) spent on paid work,
unpaid work, volunteer work, and housekeeping. Part B
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measures the frequency (0 = not at all; 5 = 19 times or
more) of social and leisure activities. The restriction scale
evaluates restrictions experienced while participating
in daily activities. Items will be scored as not applicable
(NA), not possible (1), with assistance (2), with difficulty
(3), and without difficulty (4). The sum scores in these
two scales will be converted into a 0—100 scale (54).

+ Self-perceived performance and performance satis-
faction

Canadian Occupational Performance Measure will be
used to evaluate the self-perceived occupational perfor-
mance and satisfaction with a semi-structured interview
in areas of self-care, productivity, and leisure [56].

+ Motivation

Social Motivation Questionnaire will be used to meas-
ure the information-seeking (4 items) and emotion-
regulatory behavior (4 items) motivation for social
participation. Each item will be graded between 1 (very
disagree) and 7 (very agree). Higher scores will denote
stronger information-seeking and emotion-regulatory
behavior motivation [57].

« Volition

Volitional Questionnaire is a MOHO tool which will
evaluate volitional development via observing individu-
als while performing occupations with 14 items. Items
will be rated as follows: 1 = passive, 2 = hesitant, 3 =
involved, and 4 = spontaneous. Higher scores will repre-
sent a higher level of volition [58].

+ Sense of agency

Intentional Binding Task measures the implicit sense of
agency. Subjects will be asked to judge the time of actions
(i.e., key press) and effects (i.e., tones) via a clock hand
rotating around a clock face on a computer screen. This
task contains two baseline (tone, action) and two operant
(tone, action) conditions [59].

+ Responsibility

Allocation of Treatment Responsibility Scale will evalu-
ate the responsibility during medication-related tasks
for caregivers and patients with two parallel forms. Each
item is rated from 1 (none of the time) to 4 (all the time).
The total score will be the summation of items, with
higher scores reflecting increased perceived responsibil-

ity [60].



Meimandi et al. Trials (2023) 24:610

+ Physical activity

Phone Frequency, Intensity, Time, and Type (Phone-
FITT) Questionnaire will measure the physical activity
participation in household (6 items) and recreational
(11 items) activities. The frequency and duration of
each activity will be asked. The duration is rated on a
4-point scale (0 = 0 min; 1 = 1-15 min; 2 = 16—-30 min;
3 = 31-60 min; 4 = 1 h and more). Higher scores will
indicate greater levels of physical activity participation
[61].

+ Community integration

Community Integration Questionnaire-Revised will
evaluate the individual’s integration into home and
community with 18 items. Most items will be rated on
a scale of 0 to 2, with 2 representing greater integra-
tion. Subscale scores will be calculated as follows: home
integration (0—12), social integration (0—10), produc-
tivity (0-7), and electronic social networking (0-6).
Higher scores will reflect a higher degree of community
integration [62].

« ADL and IADL

Nottingham Extended ADL Scale will be used to assess
the level of independence in mobility, kitchen, domes-
tic, and leisure activities. Each item will be scored with
4 (no (0 points), with help (1 point), on my own with
difficulty (2 points), and on my own (3 points)) response
options. A higher total score will indicate greater inde-
pendence [63].

+ Upper extremity function

9-Hole Peg Test will be used to evaluate hand dexter-
ity. The participant will be asked to pick pegs one by
one from the container and place them into the holes on
the board as quickly as possible. Participants must then
remove the pegs one by one and replace them back into
the container. The time taken to complete this procedure
will be recorded for each hand [64].

« Balance

Dynamic Gait Index will evaluate the patient’s abil-
ity to maintain balance while walking with different task
demands in 8 dynamic conditions. Items will be rated on
a 4-point Likert scale. The total score will range between
0 and 24 points, with higher scores denoting better per-
formance [65].
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« Fatigue

Fatigue Severity Scale will be used to measure the effect
of fatigue on daily functioning. This scale consists of 9
items, rated from 1 (completely disagree) to 7 (completely
agree). Higher scores will indicate severe fatigue [66].

+ Quality of life

The Parkinson’s Disease Questionnaire (PDQ-39)
will be used to evaluate health-related quality of life
across dimensions of daily living. Items will be rated
on a 5-point Likert scale (0 = never; 4 = always). Each
domain’s score will be calculated by the sum of scores of
items in the domain divided by the maximum possible
score of the domain, multiplied by 100 [67].

Data analysis

Data will be entered and analyzed using SPSS version
13. Each participant will have a registration number. All
printed questionnaires and datasets will be stored in a
secure locker and computer, respectively. Missing data will
be handled by random coefficient analysis [68]. Intention-
to-treat analysis will be performed for dropout partici-
pants during treatment sessions or follow-up assessments.
Dropout participants will not be excluded from the sample
size and data analysis. There will be no planned interim
analyses and no planned stopping rules for this trial. The
mean (standard deviation) or median (inter-quartile range)
will be calculated for quantitative variables. For categorical
variables, frequency (percentages) will be used. To check
the normality of data, Shapiro-Wilk, graphical methods,
and numerical indices will be used.

Quantitative demographic variables between the
three groups will be compared using one-way ANOVA
or Kruskal-Wallis tests. Chi-squared will be used
for comparing the categorical variables between
the groups. If there will be no significant difference
between various outcome measures in the three groups
at baseline, outcome measures will be analyzed using a
3 X 5 repeated measure analysis of variance with group
(occupation-based interventions with responsibil-
ity feedback; occupation-based interventions without
responsibility feedback; conventional) as between-sub-
ject factor and time (baseline, session 9, session 17,
post-intervention, follow-up) as within-subject factor.
A Tukey post hoc test will be performed for multiple
comparisons. However, if a significant difference will
be obtained for outcome measures in the three groups
at baseline, a separate regression analysis will be done
by considering group and baseline as covariates at each
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assessment point (i.e., session 9, session 17, post-inter-
vention (week 13), follow-up (week 25)). The differ-
ences will be calculated via Kruskal-Wallis. All analyses
will be considered significant with a 2-tailed P < 0.05.

Discussion

This trial will be innovative with a novel aspect that
could pave the way for future studies. Although pre-
vious studies [25, 26] have investigated the effect of
individualized OT, some methodological issues (i.e.,
intensity and structure of intervention) impede draw-
ing rigorous conclusions. Moreover, a recent system-
atic review indicated that these individualized OT
interventions provide a low to moderate strength of
evidence for improving IADL performance and partici-
pation [5].

In response to these issues, this high-intensity, struc-
tured, client-centered, and occupation-based trial will
be conducted by utilizing the concept of responsibility.
This intervention will be delivered with a home-based
approach. Therefore, future studies can compare the
cost-effectiveness of this intervention in relation to
interventions implemented in outpatient settings. Find-
ings from this proposed study are expected to expand
the knowledge of clinicians and help them in evidence-
based decision-making processes.

This study will have some limitations. First, inter-
vention delivery may be disrupted due to weather
and therapist or patient sickness. Available thera-
pists within the team will be incorporated to cover
sickness leaves. Second, the results can only be gen-
eralized to people with PD who receive home-based
interventions. Third, patients may underestimate or
over-report the outcomes of the trial due to the use of
self-report measures for evaluation. Fourth, patients
may experience “on/off” fluctuations during assess-
ment sessions.

In conclusion, the results of this proposed trial may
result in enhanced participation (i.e., the ultimate goal
for both patients and therapists) that would benefit
other motor and non-motor symptoms in people living
with PD.

Trial status

The conception of the occupations and responsibility
feedback statements are finished. Recruitment started
in September 2022. It is expected that assessments for
the last included patients will be completed by June
2023. If any modifications will be needed in the protocol
(including study design or procedures), it will be agreed
upon by the Iranian Registry of Clinical Trials. The
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current protocol (Code: IRCT20140304016830N13) is
version 1.0, dated 19 August 2022.

Availability of data and materials

The datasets used and analyzed during the study will be
available upon reasonable request from the correspond-
ing author. Questionnaires and evaluation forms for each
participant will be stored in a secure locker. A code will
be assigned to each participant’s folder. Double data
entry and range checks for data values will also be done
to promote data quality.

Abbreviations

PD Parkinson’s disease

ADL Activities of daily living

or Occupational therapy

MOHO Model of Human Occupation

QTiP Occupational Therapy in Parkinson’s Disease
LED Levodopa equivalent dose

IADL Instrumental activities of daily living

USER-P Utrecht Scale for Evaluation of Rehabilitation-Participation
Phone-FITT ~ Phone Frequency, Intensity, Time, and Type
PDQ-39 Parkinson’s Disease Questionnaire

Supplementary Information

The online version contains supplementary material available at https://doi.
0rg/10.1186/513063-023-07526-3.

[ Additional file 1. }

Acknowledgements

We would like to express our gratitude to all the staff in the occupational
therapy clinic for their support. This work will be supported by the Iran Univer-
sity of Medical Sciences.

Authors’ contributions

All authors contributed to the study design and concept. Specifically, the
authors contributed mostly as follows: MM devised the study question and
design, AA contributed to the study conception and design of the work, JHGh
performed the trial, FH performed the trial, PhvR critically revised the protocol
and refinement of the study protocol, and NHA performed the trial, GhT
devised the study question and design and developed the statistical analysis
plan. All authors reviewed and approved the final manuscript. Another
individual overseeing the trial will be Seyed Mohammad Pourtorabi Badrabadi
who will help in allocating individuals to each group.

Funding
This research project is supported by the Iran University of Medical Sciences.

Declarations

Ethical approval and consent to participate

This study obtained ethical approval (IRIUMS.REC.1400.753) on 21 November
2021 from the Ethics Committee of the Iran University of Medical Sciences.
The first author (MM) will obtain informed consent from all individuals prior to
any procedures. Study participants will be able to withdraw from participating
at any time. Participants will be asked on the consent form if they approve

of the usage of their data in the event that they choose to withdraw from

the study. Participants will also be requested for their consent to allow the
research team to share pertinent data with individuals from the university. We
will not collect biological specimens in this trial.

The trial results will be published in scientific journals and presented at neurol-
ogy or occupational therapy conferences. Participants will be able to receive
information about the trial’s findings.

Patient/Public Involvement:


https://doi.org/10.1186/s13063-023-07526-3
https://doi.org/10.1186/s13063-023-07526-3

Meimandi et al. Trials (2023) 24:610

Since there has been a paradigm shift towards the active involvement of
patients in research design in recent years, we have included patients’ opin-
ions regarding the level of responsibility in occupations and determining the
responsibility feedback statements and occupational therapy priorities.
Adverse event reporting and harms:

No physical or psychological harm was anticipated in this trial, although the
Iran University of Medical Sciences Ethics committee will be informed of any
potential issues, whether physical or mental, that emerge as a result of the
treatment. As per the Ethics Committee’s rules, the study team will give prec-
edence to unpaid evaluation and treatment. Given the predicted low risk of
harm from a participant’s involvement in this research, there are no provisions
for post-trial care.

Consent for publication
Not applicable

Competing interests
The authors declare that they have no competing interests.

Author details

'Rehabilitation Research Center, Department of Occupational Therapy, School
of Rehabilitation Sciences, Iran University of Medical Sciences, Shahnazari
Street, Mirdamad Boulevard, Tehran, Iran. 2Department of Occupational
Therapy, School of Rehabilitation, Shahid Beheshti University of Medical Sci-
ences, Tehran, Iran. 3Division of Physiotherapy, Department of Neurobiology,
Care Sciences, and Society (NVS), Karolinska Institutet, Huddinge, Sweden.
“Department of Neuroscience, School of Advanced Technology in Medicine,
Iran University of Medical Sciences (IUMS), Tehran, Iran.

Received: 8 January 2023 Accepted: 18 July 2023
Published online: 26 September 2023

References

1. Albanese A. Diagnostic criteria for Parkinson’s disease. Neurol Sci.
2003;24(1):523-6.

2. Chaudhuri KR, Healy DG, Schapira AH. Non-motor symptoms of
Parkinson’s disease: diagnosis and management. Lancet Neurology.
2006;5(3):235-45.

3. Martignoni E, Citterio A, Zangaglia R, Godi L, Pacchetti C, Fundaro C, et al.
How parkinsonism influences life: the patients’ point of view. Neurol Sci.
2011,;32(1):125-31.

4. Duncan RP, Earhart GM. Measuring participation in individuals with
Parkinson disease: relationships with disease severity, quality of life, and
mobility. Disabil Rehabil. 2011;33(15-16):1440-6.

5. Foster ER, Carson LG, Archer J, Hunter EG. Occupational therapy
interventions for instrumental activities of daily living for adults
with Parkinson’s disease: a systematic review. Am J Occup Ther.
2021;75(3):7503190030.

6. Yoo HS, Lee S, Chung SJ, Ye BS, Sohn YH, Yun M, et al. Clinical and striatal
dopamine transporter predictors of mild behavioral impairment in drug-
naive Parkinson disease. Clin Nuclear Med. 2020;45(11):e463-8.

7. lkemoto S, Yang C, Tan A. Basal ganglia circuit loops, dopamine and
motivation: a review and enquiry. Behav Brain Res. 2015;290:17-31.

8. Haggard P.Human volition: towards a neuroscience of will. Nat Rev
Neurosci. 2008;9(12):934-46.

9. Harel-Katz H, Carmeli E. The association between volition and participa-
tion in adults with acquired disabilities: a scoping review. Hong Kong J
Occup Ther. 2019;32(2):84-96.

10. Heckhausen J. The motivation-volition divide and its resolution in
action-phase models of developmental regulation. Res Hum Dev.
2007;4(3-4):163-80.

11. Renfroe J, Bradley M, Okun M, Bowers D. Motivational engagement in
Parkinson’s disease: preparation for motivated action. Int J Psychophysiol.
2016;99:24-32.

12. Kuhl J. Action control: the maintenance of motivational states. Motiva-

tion, intention, and volition. Heidelberg: Springer Berlin Heidelberg; 1987.

p.279-91.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31

32.

33

34.

35.

36.

3.

Page 10 of 11

Pritchard EK, Brown GT, Barker AL, Haines TP. Exploring the association
between volition and participation in daily life activities with older adults
living in the community. Clin Rehabil. 2014;28(11):1136-44.

van der Eijk M, Faber MJ, Al Shamma S, Munneke M, Bloem BR. Moving
towards patient-centered healthcare for patients with Parkinson’s disease.
Parkinson Relat Disord. 2011;17(5):360-4.

Dixon L, Duncan DC, Johnson P, Kirkby L, O'Connell H, Taylor HJ, et al.
Occupational therapy for patients with Parkinson’s disease. Cochrane
Database Syst Rev. 2007(3):1-20.

Li P, Han C, Lei Y, Holroyd CB, Li H. Responsibility modulates neural
mechanisms of outcome processing: an ERP study. Psychophysiology.
2011;48(8):1129-33.

Beck B, Di Costa S, Haggard P. Having control over the external world
increases the implicit sense of agency. Cognition. 2017;162:54-60.
Taylor RR. Kielhofner’s model of human occupation: theory and appli-
cation: Wolters Kluwer Philadelphia; 2017.

Kielhofner G. A model of human occupation: theory and application.
USA: Lippincott Williams & Wilkins; 2002.

Ellis T, Katz DI, White DK, DePiero TJ, Hohler AD, Saint-Hilaire M. Effec-
tiveness of an inpatient multidisciplinary rehabilitation program for
people with Parkinson disease. Phys Ther. 2008;88(7):812-9.

. Wade D, Gage H, Owen C, Trend P, Grossmith C, Kaye J. Multidiscipli-

nary rehabilitation for people with Parkinson’s disease: a randomised
controlled study. J Neurol Neurosurg Psychiatry. 2003;74(2):158-62.
van der Marck MA, Munneke M, Mulleners W, Hoogerwaard EM, Borm
GF, Overeem S, et al. Integrated multidisciplinary care in Parkinson’s
disease: a non-randomised, controlled trial (IMPACT). Lancet Neurol.
2013;12(10):947-56.

Carne W, Cifu D, Marcinko P, Pickett T, Baron M, Qutubbudin A, et al.
Efficacy of a multidisciplinary treatment program on one-year out-
comes of individuals with Parkinson’s disease. NeuroRehabilitation.
2005;20(3):161-7.

Ritter VC, Bonsaksen T. Improvement in quality of life following a
multidisciplinary rehabilitation program for patients with Parkinson’s
disease. J Multidiscip Healthc. 2019;12:219-27.

Sturkenboom IH, Graff MJ, Hendriks JC, Veenhuizen Y, Munneke M,
Bloem BR, et al. Efficacy of occupational therapy for patients with
Parkinson’s disease: a randomised controlled trial. Lancet Neurol.
2014;13(6):557-66.

Clarke CE, Patel S, Ives N, Rick CE, Dowling F, Woolley R, et al.
Physiotherapy and occupational therapy vs no therapy in mild to
moderate Parkinson disease: a randomized clinical trial. JAMA Neurol.
2016;73(3):291-9.

Welsby E, Berrigan S, Laver K. Effectiveness of occupational therapy inter-
vention for people with Parkinson’s disease: systematic review. Australian
Occup Ther J. 2019;66(6):731-8.

Meimandi M, Taghizadeh Gh, von Rosen P, Azad A. Occupations

to enhance responsibility in patients with Parkinson's disease: an
International Delphi Study. Am J Occup Ther. 2023;77(4):(Accepted for
publication).

Frith CD. Action, agency and responsibility. Neuropsychologia.
2014;55:137-42.

Lindstrom M, Sjostrom S, Lindberg M. Stories of rediscovering agency:
home-based occupational therapy for people with severe psychiatric
disability. Qual Health Res. 2013;23(6):728-40.

Haggard P. Sense of agency in the human brain. Nat Rev Neurosci.
2017;18(4):196-207.

Khalighinejad N, Haggard P. Modulating human sense of agency with
non-invasive brain stimulation. Cortex. 2015;69:93-103.

El Zein M, Bahrami B, Hertwig R. Shared responsibility in collective deci-
sions. Nat Hum Behav. 2019;3(6):554-9.

Caspar EA, Christensen JF, Cleeremans A, Haggard P. Coercion changes
the sense of agency in the human brain. Curr Biol. 2016;26(5):585-92.
Normann B, Sergaard KW, Salvesen R, Moe S. Contextualized perceptions
of movement as a source of expanded insight: people with multiple
sclerosis’ experience with physiotherapy. Physiother Theory Pract.
2013;29(1):19-30.

Brown RCH, Maslen H, Savulescu J. Responsibility, prudence and health
promotion. J Public Health. 2019;41(3):561-5.



Meimandi et al. Trials (2023) 24:610

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51

52.

53.

54.

55.

56.

57.

58.

59.

60.

Levin MF, Demers M. Motor learning in neurological rehabilitation. Disabil
Rehabil. 2021;43(24):3445-53.

Moher D, Hopewell S, Schulz KF, Montori V, Getzsche PC, Devereaux PJ,
et al. CONSORT 2010 statement: updated guidelines for reporting parallel
group randomised trials. BMJ. 2010;340:c332.

Chan A-W, Tetzlaff JM, Gatzsche PC, Altman DG, Mann H, Berlin JA, et al.
SPIRIT 2013 explanation and elaboration: guidance for protocols of clini-
cal trials. BMJ. 2013;346:27586.

Tomlinson CL, Stowe R, Patel S, Rick C, Gray R, Clarke CE. Systematic
review of levodopa dose equivalency reporting in Parkinson’s disease.
Movement Disord. 2010;25(15):2649-53.

Vaartio-Rajalin H, Rauhala A, Fagerstrom L. Person-centered home-based
rehabilitation for persons with Parkinson’s disease: a scoping review. Int J
Nurs Stud. 2019;99:103395.

Gibb W, Lees A.The relevance of the Lewy body to the pathogen-

esis of idiopathic Parkinson’s disease. J Neurol Neurosurg Psychiatry.
1988,51(6):745-52.

McElroy SL, Keck PE, Pope HG, Smith JM, Strakowski SM. Compulsive buy-
ing: a report of 20 cases. J Clinical Psychiatry. 1994;55(6):242-8.

American Psychiatric Association AP, American Psychiatric Association.
Diagnostic and statistical manual of mental disorders: DSM-IV. Washing-
ton, DC: American psychiatric association; 1994.

Voon V, Hassan K, Zurowski M, De Souza M, Thomsen T, Fox S, et al. Preva-
lence of repetitive and reward-seeking behaviors in Parkinson disease.
Neurology. 2006;67(7):1254-7.

Hoehn MM, Yahr MD. Parkinsonism: onset, progression, and mortality.
Neurology. 1967;17(5):427-42.

Badrkhahan SZ, Sikaroodi H, Sharifi F, Kouti L, Noroozian M. Validity and
reliability of the Persian version of the Montreal Cognitive Assessment
(MoCA-P) scale among subjects with Parkinson’s disease. Appl Neuropsy-
chol. 2020;27(5):431-9.

Hughes AJ, Daniel SE, Kilford L, Lees AJ. Accuracy of clinical diagnosis of
idiopathic Parkinson’s disease: a clinico-pathological study of 100 cases. J
Neurol Neurosurg Psychiatry. 1992;55(3):181-4.

Cohen J. Statistical power analysis for the behavioral sciences. New York:
Academic Press; 1969.

Meimandi M, Azad A, von Rosen P, Taghizadeh Gh. Consensus on
feedback statements that create responsibility in people with neurologi-
cal disorders: a Delphi study. Am J Occup Ther. 2023;77(4):(Accepted for
publication).

Magill R, Anderson D. Motor learning and control. New York: McGraw-Hill
Publishing; 2010.

Pazzaglia C, Imbimbo |, Tranchita E, Minganti C, Ricciardi D, Monaco

RL, et al. Comparison of virtual reality rehabilitation and conventional
rehabilitation in Parkinson’s disease: a randomised controlled trial. Physi-
otherapy. 2020;106:36-42.

Bevilacqua R, Maranesi E, Di Rosa M, Luzi R, Casoni E, Rinaldi N, et al. Reha-
bilitation of older people with Parkinson's disease: an innovative protocol
for RCT study to evaluate the potential of robotic-based technologies.
BMC Neurol. 2020;20(1):1-8.

Post MW, van der Zee CH, Hennink J, Schafrat CG, Visser-Meily JM, van
Berlekom SB. Validity of the utrecht scale for evaluation of rehabilitation-
participation. Disabil Rehabil. 2012;34(6):478-85.

Javanmard A, Abdi K, Ebadi A, Hosseinzadeh S. Cross-cultural adapta-
tion, validity, and reliability of the Persian Utrecht Scale for evaluation of
rehabilitation-participation in spinal cord injury patients. Middle East J
Rehabil Health Stud. 2021;8(2):e112089.

Atashi N, Aboutalebi S, Heidari M, Hosseini SA. Reliability of the Persian
version of Canadian Occupational Performance Measure for Iranian
elderly population. Iran Rehabil J. 2010;8(2):26-30.

Gong X, Seaman KL, Fung HH, Loeckenhoff C, Lang FR. Development
and validation of social motivation questionnaire. Gerontologist.
2019;59(6):e664-73.

Chern J-S, Kielhofner G, de las Heras CG, Magalhaes LC. The volitional
questionnaire: psychometric development and practical use. Am J Occup
Ther. 1996;50(7):516-25.

Wolpe N, Haggard P, Siebner HR, Rowe JB. Cue integration and

the perception of action in intentional binding. Exp Brain Res.
2013;229(3):467-74.

Pai AL, Gray E, Kurivial K, Ross J, Schoborg D, Goebel J. The Allocation of
Treatment Responsibility Scale: a novel tool for assessing patient and

Page 11 of 11

caregiver management of pediatric medical treatment regimens. Pediatr
Transplant. 2010;14(8):993-9.

61. Gill DP, Jones GR, Zou G, Speechley M. The Phone-FITT: a brief
physical activity interview for older adults. J Aging Phys Activity.
2008;16(3):292-315.

62. Negahban H, Fattahizadeh P, Ghasemzadeh R, Salehi R, Majdinasab N,
Mazaheri M. The Persian version of Community Integration Questionnaire
in persons with multiple sclerosis: translation, reliability, validity, and fac-
tor analysis. Disabil Rehabil. 2013;35(17):1453-9.

63. NouriF, Lincoln N. An extended activities of daily living scale for stroke
patients. Clin Rehabil. 1987;1(4):301-5.

64. Proud E, Morris ME, Bilney B, Miller KJ, Nijkrake MJ, Munneke M, et al.
Hand dexterity assessment in Parkinson's disease: construct valid-
ity of the 9-Hole Peg Test for the more affected hand. Disabil Rehabil.
2021;43(26):3834-8.

65. Huang S-L, Hsieh C-L, Wu R-M, Tai C-H, Lin C-H, Lu W-S. Minimal detect-
able change of the timed "up & go”test and the dynamic gait index in
people with Parkinson disease. Phys Ther. 2011,91(1):114-21.

66. Fereshtehnejad S-M, Hadizadeh H, Farhadi F, Shahidi GA, Delbari A, Lokk J.
Reliability and validity of the Persian version of the Fatigue Severity Scale
in idiopathic Parkinson’s disease patients. Parkinson’s Dis. 2013;93542:9.

67. Fereshtehnejad S-M, Naderi N, Rahmani A, Shahidi GA, Delbari A, Lokk
J. Psychometric study of the Persian short-form eight-item Parkinson's
Disease Questionnaire (PDQ-8) to evaluate health related quality of life
(HRQoL). Health Qual Life Outcomes. 2014;12(1):1-9.

68. Twisk JW. Longitudinal data analysis. A comparison between generalized
estimating equations and random coefficient analysis. Eur J Epidemiol.
2004;19(8):769-76.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

Ready to submit your research? Choose BMC and benefit from:

fast, convenient online submission

thorough peer review by experienced researchers in your field

rapid publication on acceptance

support for research data, including large and complex data types

gold Open Access which fosters wider collaboration and increased citations

maximum visibility for your research: over 100M website views per year

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions . BMC




	A comparison of the effects of occupation-based interventions with and without responsibility feedback and conventional interventions on participation in people with idiopathic Parkinson’s disease: study protocol for a randomized controlled trial
	Abstract 
	Background 
	Methods 
	Discussion 
	Trial registration 

	Background
	Methods
	Trial design
	Participants and recruitment procedures
	Data collection
	Inclusion and exclusion criteria
	Randomization and blinding
	Sample size calculation
	Interventions
	Occupation-based interventions with responsibility feedback (group A)
	Occupation-based interventions without responsibility feedback (group B)
	Conventional interventions (group C)
	Measurements
	Primary outcome measure
	Secondary outcome measures
	Data analysis

	Discussion
	Trial status
	Availability of data and materials
	Anchor 26
	Acknowledgements
	References


