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Abstract

Objective: To evaluate the effectiveness of personalized and home-based speech therapy on quality of life,
intelligibility, and social participation for people with Parkinson’s disease (PD) who have a reduced intelligibility of
speech.

Background: Speech problems in PD have a profound negative impact on social interaction and quality of life.
Evidence for speech therapy in PD is growing, but more work remains needed to explore its full potential. Efficacy
exists for highly intensive standardized speech treatment programs, but not all patients can comply with this rather
intense intervention, especially the more severely affected ones. Here, we aim to study the effectiveness of
personalized and home-based (remote) speech therapy in PD on quality of life and speech. The intervention will be
supported by a dedicated speech training app. We expect that this approach will improve speech intelligibility and
quality of life in patients irrespective of disease stage.

Methods: We will perform a single blind, randomized controlled trial, comparing 8 weeks of speech therapy to no
intervention using a waiting list design. A total of 215 PD patients with problems in intelligibility will be recruited
by 12 highly experienced speech therapists. All patients will be measured at baseline and after 8 weeks (primary
endpoint). Additionally, the experimental group will be re-assessed one more time, after a wash-out period of 24
weeks. The control group will receive deferred treatment after 8 weeks, but without additional follow-up
assessments. Our primary outcome is quality of life (as measured with PDQ-39). Secondary outcomes include
speech and voice quality, intelligibility, severity of voice and speech complaints, and caregiver burden.

Results: The inclusion of participants has started on March 1, 2019, and is expected to be finalized on April 1, 2021.
We expect to have the first results in January 2022.
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Conclusions: We will investigate the effectiveness of speech therapy in PD. Particular strengths of our study
include a randomized and single-blinded design, the personalized treatment approach, the inclusion of PD patients
irrespective of disease stage or severity of the speech complaint, the long-term follow-up, the adequate power, and
the use of a patient-relevant primary endpoint. This will allow us to draw firm conclusions about the effectiveness
of personalized and remote speech therapy for PD patients in all disease stages.

Trial registration: ClinicalTrials.gov NCT03963388. Registered on May 24, 2019

Keywords: Parkinson’s disease, Speech therapy, Telemedicine, Randomized controlled trial

Background
Parkinson’s disease (PD) is a progressive neurological
disorder, with a large variety of motor and non-motor
problems, including reduced speech intelligibility which
may occur in up to 70% of patients [1]. Even patients
without explicit intelligibility problems can have difficul-
ties conducting a routine conversation. Reduced intelligi-
bility and poor communication skills can have a
profound negative impact on social interaction and qual-
ity of life [2]. Since pharmacological treatment only has
limited beneficial effects on speech [3, 4], speech therapy
is particularly relevant to improve speech quality and to
enhance intelligibility.
Currently, there is level II evidence to support existing

speech treatment programs in PD [5, 6]. The most re-
cent Cochrane reviews from 2012 on this subject showed
that evidence is growing, but more work remains to ex-
plore its full potential due to small sample sizes, inad-
equate methodology, lack of outcomes relevant to PD
patients, and insufficient follow-up to determine the
duration of any improvement [6, 7]. Since 2012, three
further RCTs have been initiated [8–10], all aiming to
evaluate Lee Silverman Voice Treatment LOUD (LSVT-
LOUD) versus another or no treatment in a small sam-
ple (20 and 30 patients per treatment arm).
It seems that current speech treatments that show posi-

tive outcomes are not suitable for all PD patients: LSVT-
LOUD [10–12], Pitch Limiting Voice Treatment [13], and
Speak Out [14] are all highly intensive (3–4 times a week in
a professional setting, plus home exercises) and generally
follow the same program for all patients. A recent LSVT
analysis reported that, in routine care, some patients refuse
this high-intensity treatment or do not adhere to the entire
protocol because of physical limitations or fatigue, suggest-
ing that this intensive approach is most suitable for only a
select group of patients [15]. Offering treatment remotely
(i.e., delivered at home) may be an attractive solution to in-
crease treatment intensity, while reducing travel burden.
Recently, studies using telerehabilitation have shown the
feasibility of online delivery of speech therapy in small sam-
ples of PD patients [16, 17], but dedicated speech therapy is
still not available for many PD patients, in particular, for
those with advanced PD.

In addition to the research challenges mentioned
above, it is also common to experience various unmet
challenges related to speech therapy in PD itself. First,
although it is relatively easy to temporarily increase in-
telligibility in PD patients with the right instruction, it
takes intensive exercise and specific feedback for patients
to get used to normal loudness again and to apply it in-
dependently in an everyday conversation. A second chal-
lenge is that speech exercise can make speech more
intelligible, but patients may remain dependent on cue-
ing. It is uncertain how to deliver such cueing at home,
outside the therapeutic settings. Thirdly, conveying a
message through speech requires producing both com-
prehensible language and intelligible speech at the same
time. This dual tasking becomes increasingly difficult for
patients with PD [18], making them progressively more
dependent on caregivers. To help patients to monitor
their speech, we have developed a sophisticated app,
namely the Voice trainer [19], that provides real-time
visual feedback aiming to improve intelligibility. Several
user tests were conducted with both patients and speech
therapists to optimize the usability of the application
and before introducing and implementing the app in the
training of speech therapists in the Netherlands. In this
study, patients use the voice trainer to practice their
speech quality and maintain their intelligibility during
daily conversation and social interaction as well.
In an experimental design, our main aim is to address

all these challenges by evaluating a multifaceted ap-
proach of home-based speech therapy in a single-blind,
randomized, and controlled trial, using quality of life as
the primary outcome. Specifically, our approach com-
bines the following elements: (1) personalized treatment,
based on (internationally) established speech treatment
programs and guidelines [20, 21], making speech therapy
available for every PD patient regardless of disease stage;
(2) consistent use of the Voice Trainer app to enable
cueing during treatment and outside the therapeutic set-
ting; and (3) treatment delivery within the patients’
home using telerehabilitation and delivered by highly ex-
perienced therapists who work as part of the Dutch Par-
kinsonNet (a professional network of allied health
therapists with dedicated expertise in the management
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of PD [22, 23]), to enable patients to follow the program
with adequate intensity at home.
We expect an improvement in both quality of life (pri-

mary outcome) and speech quality (secondary outcome)
for patients across all disease stages. Moreover, we
hypothesize that improvements will be maintained at
follow-up, since long-term effects in improvements of
speech in PD have been found in previous studies [10].
Therefore, our primary objectives are (1) to study the ef-
fectiveness of personalized speech therapy on quality of
life in patients with Parkinson’s disease and (2) to ex-
plore whether the effects of speech therapy remain after
long-term follow-up (6 months).

Methods/design
Trial design
Here, we will perform a single-blinded randomized con-
trolled trial comparing speech therapy to no intervention
using a waiting list design. We opted for this design be-
cause this enables us to properly compare patients who
have received therapy with patients who have not re-
ceived therapy (yet), thereby answering our primary re-
search question addressing the effectiveness of speech
therapy in patients with PD. The control group receives
deferred treatment directly after reassessment, which is a
realistic waiting period in usual care. Patients will be
assigned to either the experimental group or the control
group in a 1:1 manner, by means of a computerized vali-
dated variable block randomization model using Castor
EDC [24] with automatically generated block sizes of 4,
6, and 8. Stratification will take place for gender, speech
therapist, Hoehn and Yahr stage, and age (< 46 years,
47–55 years, 56–65 years, > 66 years). To ensure blind-
ing, allocation of the participants is made invisible for
assessors in the data collection program Castor EDC.
Furthermore, patients and speech therapists are
instructed to refrain from discussing the treatment with
the assessors. Measurements will be performed at base-
line (T0) and after 8 weeks (T1). For the intervention
group only, an additional follow-up measurement takes
place 32 weeks after baseline (T2) (Fig. 1) to study
whether the effects are retained at the long term. The
T1 measurement is the primary endpoint at which we
will compare the intervention group with the control
group. The T2 measurement is the secondary endpoint
at which we will compare the within-group differences
of the intervention group after follow-up.
Full ethical approval has been granted by the

medical ethical committee of Arnhem-Nijmegen
(NL67867.091.18), and the PERSPECTIVE trial is
registered at ClinicalTrials.gov (NCT03963388) on
May 24, 2019. Important protocol modifications will
receive a written notice to the relevant parties

(medical ethical committee, trial register, speech
therapists, and/or participants).

Procedure
Patients are asked to participate by highly experienced
speech therapists, and we will recruit these speech thera-
pists throughout the Netherlands, using the nationwide
ParkinsonNet infrastructure [23]. ParkinsonNet is a na-
tional health care model that consists of 70 regional net-
works, with over 3000 health professionals with specific
expertise in the treatment of PD patients [22]. Twelve
speech therapists who participate in ParkinsonNet will
be selected based on their caseload, who will each treat
16–20 patients, which is approximately 1 patient per
month during the inclusion period.
During the first visit, speech therapists inform eligible

patients about the study with a formal information letter.
The speech therapists explicitly do not give any thera-
peutic advice to patients during this first visit, since pa-
tients can already benefit from education. To provide
the patients enough time to consider participation, the
research team calls the patients after 7 days to verify
their willingness to participate and to check for eligibil-
ity. When a participant is willing and eligible, the base-
line measurement (T0) is scheduled. One day after
baseline measurement, randomization is performed by a
researcher who is not involved in any of the measure-
ments and who also subsequently informs both the ther-
apist and patient about the group allocation. If the
patient is allocated to the intervention group, treatment
will start within a week. If the patient is allocated to the
control group, treatment will start after the second
measurement (T1), as shown in the flowchart (Fig. 1).
The intervention is delivered during a maximum

period of 8 weeks. The number of sessions depends
on the complexity of goals and possibilities of the pa-
tient (i.e., time and availability). Between T1 and T2
(only for the intervention group), patients will not re-
ceive speech therapy but still can use the Voice
Trainer app.

Participants
Eligible patients have PD according to the MDS criteria
[25] as confirmed by their own treating neurologists.
Other inclusion criteria are (1) reduced intelligibility
bothering daily communication according to the patient
and/or informal caregiver(s), (2) a desire to improve
their speech, and (3) willingness and ability to receive
online treatment. Importantly, patients who do not own
a device that is suitable for online treatment can still
participate in the study, because in those cases, we will
provide them with a loan device. The exclusion criteria
are (1) recently received (< 1 year) speech therapy, (2)
voice or speech problems due to other causes, (3)
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communication difficulties based on language problems
without predominantly reduced intelligibility, and (4)
(technical) inability to receive online treatment. Patients
are not excluded by disease stage or the severity of their
speech complaint, because we aim to study the

effectiveness of the intervention irrespective of dysarth-
ria severity.
The drop-out criteria are (1) withdrawal from consent

and (2) health problems of such severity that conducting
assessments is not possible. When willing and available,

Fig. 1 Flowchart of the design and enrollment procedures
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a primary informal caregiver of each patient can partici-
pate in the study by completing two questionnaires
about speech and caregiver burden. Inclusion will take
place over a period of 25 months, starting on March 1,
2019, and ending on March 31, 2021. Informed consent
of both patient and caregiver (when applicable) is ob-
tained by the researcher before the baseline assessment.

Intervention
The PERSPECTIVE treatment approach combines three
elements: (1) personalized treatment, (2) consistent use
of a feedback app for smartphone or tablet that delivers
real-time visual feedback (the Voice Trainer app), and
(3) treatment delivery in the patient’s home using
telerehabilitation.

Personalized treatment
Based on the Guidelines for Speech-Language Therapy
in Parkinson’s Disease [26] and Pitch Limiting Voice
treatment protocol [20], the intervention consists of 12–
16 sessions (30–60min each) in up to 8 weeks, with a
maximum of three times a week and daily home exer-
cise. The first treatment session includes an extensive as-
sessment of the patient’s personal conversational goal
[27, 28], taking into account personal circumstances and
(social) environment. The caregiver is also explicitly in-
volved and, when necessary, instructed on how to help
or support the patient in doing exercises or providing
trained cues. The technique to improve intelligibility will
be personalized, based on the patient’s individual treat-
ment goal. This treatment paradigm makes the treat-
ment suitable for patients with mild to advanced
hypokinetic dysarthria and has been successfully imple-
mented in the Dutch ParkinsonNet for over a decade.

Support by feedback app
People with PD are highly dependent on feedback to im-
prove motor control [29]. We therefore developed a ded-
icated app that provides real-time visual feedback about
speech loudness and pitch: the Voice Trainer app [19].
The app supports patients and therapists to correctly
practice and maintain voice loudness and pitch, during
exercises as well as during conversation. As such, it sup-
ports patients in self-management and treatment com-
pliance beyond the therapy sessions. The feasibility of
the app has been confirmed by patients, caregivers, and
speech therapists [30], and the use of the app has been
integrated into the recently updated Guidelines for
Speech-Language Therapy in Parkinson’s Disease [31].

Highly experienced therapists who deliver online treatment
The intervention will be delivered by highly experienced
speech-language therapists who participate in the Dutch
national ParkinsonNet, who have all received a dedicated

3-day training program in treating PD patients according
to evidence-based guidelines, and who all treat a high
caseload in their daily practice which further increases
their treatment quality [22, 23]. Delivery of the online
treatment will be done using a reliable, certified, and se-
cured online platform, which is easy to use without extra
costs for patients (software provided by Zaurus B.V.).
Speech therapy itself will be reimbursed by the Dutch
healthcare insurance, but every participating therapist is
offered a small fee of €50 per patient to compensate for
the extra time they spend on training and coaching (see
next paragraph), thereby facilitating them to participate
in the study.

Training and coaching of trial therapists
Before the start of the trial, participating speech thera-
pists follow a 2-day training in which they are informed
about the study procedures and the PERSPECTIVE
intervention protocol, including delivering online treat-
ment. During the study period, speech therapists will be
coached online by one of two experts to ensure that
every patient receives optimal speech therapy. These ex-
perts have been responsible for the education of speech
therapists in ParkinsonNet and the development of the
voice trainer. Coaching of speech therapists takes place
in a group video call with the coach, speech therapist,
and patient during three online treatment sessions
(weeks 1, 3, and 5), in which the coach provides live
feedback to the speech therapist.

Assessment procedures
Two assessors, who are kept blinded for the group allo-
cation, will collect the data in the patient’s home. Ques-
tionnaires are completed online by the patient within 3
days after the assessor’s visit. Also at T0, patients receive
an explanation on how to use the online platform and
the Voice Trainer app. To use the Voice Trainer app
and the online platform at the same time, patients need
two devices (preferably a smartphone and a tablet or
computer) (Fig. 2).

Outcome measures
Primary outcome measure
Our primary endpoint is quality of life using the sum-
mary index score of the Parkinson’s Disease Question-
naire (PDQ-39) at 8 weeks follow-up (T1) [32, 33]. We
have chosen the PDQ-39 as the primary outcome, be-
cause a positive impact of speech therapy on the lives of
patients with PD is our highest goal. The PDQ-39 is a
disease-specific measure of subjective health status and
contains 39 questions, divided over eight important
areas of health status: mobility, activities of daily living,
emotional well-being, stigma, social support, cognitions,
communication, and bodily discomfort. Patients indicate
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for every question how often they experience problems
on a 5-point scale (never, seldom, sometimes, often, or
always). A profile of scores can be calculated, indicating
the impact of PD in the eight dimensions. The summary
index score (SI) is calculated from the eight profile
scores and provides an indication of the global impact of
PD on health status. Studies evaluating the PDQ-39
show high levels of validity and reliability [32, 34]. The

PDQ-39 is known as the most widely used PD-specific
health-related quality of life questionnaire [35].

Secondary outcome measures
All secondary outcome measures are listed in Table 1
and include evaluation of speech and voice quality, voice
handicap, speech intelligibility, severity of voice and
speech complaints, mood and anxiety, health-related

Fig. 2 Setup of using the Voice Trainer app and online platform. A Smartphone with voice trainer is correctly placed in a smartphone holder. B
Smartphone is aimed at the camera of the second device (computer or tablet). C Voice trainer is visible for both patient and speech therapist on
their computer screen

Table 1 Schedule of measurements and outcome measures

Background variable Instrument Baseline 8
weeks

32
weeks1

Age, gender, disease duration, presence of
advanced therapy

n.a. √

Cognitive functioning Mini-Mental State Examination (MMSE) [36] √

Category fluency task (animals) [37] √

Disease severity Hoehn and Yahr stage [38] √ √ √

Total score on Movement Disorder Society - Unified Parkinson
Disease Rating Scale (MDS-UPDRS) [39]

√ √ √

Outcome measure Instrument

Health-related quality of life Parkinson’s Disease Questionnaire (PDQ-39) [32–34] √ √ √

EuroQol-5D (EQ-5D) [40] √ √ √

Speech quality Radboud Dysarthria Assessment (RDA) [41] √ √ √

Voice quality Acoustic Voice Quality Index (AVQI) [42] √ √ √

Voice handicap Voice Handicap Index (VHI) [43] √ √ √

Severity of voice and speech complaints,
reported by patient

Radboud Oral Motor inventory for Parkinson’s disease (ROMP) [44] √ √ √

Severity of voice and speech complaints,
reported by caregiver

Radboud Oral Motor inventory for Parkinson’s disease (ROMP),
adapted to caregiver

√ √ √

Speech intelligibility Dutch intelligibility test – sentence level (NSVO-Z) [45] √ √ √

Caregiver burden Zarit caregiver Burden Interview Short Form (ZBI-12) [46] √ √ √

Mood and anxiety Hospital Anxiety and Depression Scale (HADS) [47] √ √ √

Swallowing Maximum swallowing speed (timed test) [48] √ √ √
1T2 will only be performed in patients who were allocated to the intervention group
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quality of life, and swallowing speed (the latter because
of the possible impact of speech improvement on swal-
lowing efficiency) [49]. Outcome measures at the care-
giver level are caregiver burden, and caregiver reported
severity of voice and speech complaints.

Background variables
Demographic data are collected at baseline and consist
of age, gender, disease duration, and possible presence
of advanced therapy, e.g., deep brain stimulation, sub-
cutaneous apomorphine infusion, or levodopa-carbidopa
intestinal gel. Patient’s disease severity will be measured
with the Movement Disorder Society – Unified Parkin-
son Disease Rating Scale (MDS-UPDRS [39];), including
the Hoehn and Yahr scale. The Mini-Mental State
Examination (MMSE [36];) and a category fluency task
are used to assess general cognitive functioning. Demo-
graphic data, disease severity, and cognitive functioning
will be used to describe the study population.

Sample size calculation
Based on a trial on the effectiveness of multidisciplinary
care [50], we have calculated the sample size on our pri-
mary outcome with a conservative estimated PDQ-39
total score improvement of 2.5 points (SD = 5.8) in the
intervention group, and no difference in controls. This
estimated improvement exceeds the minimally import-
ant difference of 1.6 points [33]. A sample of 170 pa-
tients would be needed to show this expected difference.
Allowing for 20% drop-out, we will include 215 patients.

Statistical analysis
Descriptive statistics
Means, standard deviations, and frequencies will be used
to describe the outcome, background, and baseline
variables.

Analysis effectiveness
Based on our hypothesis and design, two comparisons
will be made: (1) the between-group differences at the
primary endpoint (T1) and (2) the within-group differ-
ences in the experimental group after 24 weeks of
follow-up (T1 versus T2). Statistical analyses will be per-
formed based on the intention-to-treat principle. Ana-
lysis of covariance will be used with each of the
outcomes as a dependent variable and group allocation
as a fixed variable. Baseline values, age at baseline,
Hoehn and Yahr stage, and disease duration will serve as
covariates. We will also perform a process analysis and a
planned post hoc analysis to identify which factors pre-
dict a successful outcome.

Data management and monitoring
The assessors will enter all data electronically in clinical
data management system Castor EDC [24]. Participants
will receive a unique consecutive personal identification
code based on the order of enrollment. Original study
forms will be entered and kept on file at the university
medical center. Personal information about potential
and enrolled participants is saved electronically on the
server of the university medical center and is only ac-
cessible for the researchers. Personal data will not be
shared. An independent data monitor will conduct three
to four visits (after inclusion of the first three partici-
pants, during the inclusion period at least once a year,
and after the follow-up measurement of the last partici-
pant) to randomly check the records for inaccuracies
and errors in source data verification, serious adverse
events, and inclusion and exclusion criteria. Further-
more, data collection program Castor EDC [24] keeps an
audit trail log, which allows the data monitor to view all
changes made to the study and reasons for the change.
Since patients are at negligible risk during participation
in this study, a data monitoring committee is not
needed, and there is no ancillary and post-trial care for
participants. In case of serious adverse events, the inves-
tigator will report them to the medical ethical committee
without undue delay after obtaining knowledge of the
events.

Dissemination and implementation
Trial results will be shared with the participating pa-
tients, speech therapists, and the general medical com-
munity by newsletters, with the Michael J Fox
Foundation via a study report and with the academic
community via a scientific paper. Additionally, trial find-
ings will be shared with a relevant therapist via web-
based communities for medical professionals specialized
in Pa rk in son ca r e in the Ne the r l and s (www .
ParkinsonConnect.nl) and with a wider audience via so-
cial media. The principles of speech treatment are gener-
ated from the guideline-based treatment that is
considered as usual care, delivered by the speech therap-
ist who is affiliated with the Dutch ParkinsonNet. How-
ever, the combination of the three specifications
(personalized treatment, support by feedback app, and
delivery of online treatment) is new and is studied here.
Any results will be re-implemented via the continued
education programs as delivered by the Dutch national
ParkinsonNet approach.

Discussion
The PERSPECTIVE study is a large, well-designed, ran-
domized controlled trial evaluating the effectiveness of
speech therapy in persons living with PD. Particular
strengths of our study include the randomized and
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controlled design, the personalized treatment approach,
the inclusion of PD patients irrespective of the disease
stage, the long-term follow-up, the adequate power, and
the choice for a patient-relevant primary endpoint.
We believe that the ultimate goal of any treatment for

persons with PD is a relevant improvement of their qual-
ity of life. Intelligible speech is certainly thought to con-
tribute to this, because we expect that patients are better
able to handle communicative and social situations when
their speech is more intelligible, which in turn will likely
have a positive impact on quality of life. Obviously, there
are many other factors that could affect the quality of
life, like mobility, emotional well-being, or bodily dis-
comfort. Taken together, choosing the quality of life as
our primary endpoint is highly relevant for patients but
also challenging at the same time, because it is only par-
tially dependent on intelligibility. That is why we based
our power calculation on finding a small, but clinically
relevant improvement of quality of life after speech
therapy.
The PERSPECTIVE study is a complex study, because

we conduct our research in daily practice, with patients
receiving the treatment within their own homes, instead
of in a fully controlled situation within a hospital envir-
onment. While challenging, this remote home-based ap-
proach allows us to gain a realistic and generalizable
view on the effectiveness of speech therapy in PD. We
will discuss some of these challenges here.
The first challenge is that therapy is delivered by mul-

tiple speech therapists, which may be accompanied by
inter-individual differences in treatment quality, which
may in turn impact the results of the trial. In order to
minimize this treatment variability, all speech therapists
are being coached by an expert speech therapist for
every single patient that is allocated to the experimental
group. Moreover, all participating therapists are part of a
professional network, which includes a thorough 3-day
Parkinson-specific training course according to the latest
guidelines prior to participation, as well as ascertainment
of a high caseload in daily practice. In this way, we have
taken specific measures that help to ascertain a delivery
of high-quality treatment for every patient participating
in the trial. An advantage is that we may be able to ex-
trapolate the trial findings more readily to everyday clin-
ical practice, as compared to studies that were
performed on the more carefully controlled in clinic
situations.
The second challenge is that we aim to include pa-

tients in all disease stages and with all grades of dysarth-
ria severity, because we want to understand the
effectiveness of the intervention for the full severity
range, like it is presented in day-to-day clinical practice
[51]. This leads to a heterogeneous study population,
and therefore to more variation in the data, which could

impact the power of our analysis. However, although the
size of treatment results will differ between patients, we
anticipate to show that dedicated speech therapy can
make a difference for every PD patient with speech
problems.
Although a non-inferiority trial has shown that tele-

rehabilitation is feasible in patients with PD, also for
speech therapy [17], this approach can still be a chal-
lenge for individual patients, e.g., due to a lack of tech-
nical skills, unstable internet connection, or cognitive
problems, especially in advanced stages of PD. As a re-
sult, speech therapy could still be a challenge for individ-
ual patients and may lead to inclusion bias for our trial.
However, we preferred online treatment over face-to-
face treatment because of several advantages. First, on-
line treatment reduces travel burden and costs and
therefore saves patients’ valuable time, energy, and ex-
penses. Furthermore, online treatment has no limitations
related to distance; as long as both patient and therapist
have a stable internet connection, it does not matter
where they are located. This is in particular relevant for
patients who do not have physical access to a highly ex-
perienced speech therapist, which would make our re-
mote speech therapy suitable for many patients, even for
those living in remote areas. To overcome technical
challenges and reduce potential inclusion bias, we will
optimally support all participants by educating them as
well as by testing a video call combined with the use of
the voice trainer on the participants’ own devices during
the baseline home visit. We realize that this is not always
feasible in daily practice, e.g., when there is too much
travel distance between speech therapist and patient.
However, based on the experiences from this trial, we
expect to be able to give specific recommendations on
how to use the setup and to draw conclusions about
what type of patients will be able to use remote speech
therapy, and what sort of external support would be
needed for this.
One of the limitations of a non-pharmacological trial

is that blinding is a challenge. The assessor may notice
an improvement in speech at the T1 measurement com-
pared to the baseline measurement. Also, it is possible
that patients or speech therapists accidentally reveal
their group allocation (experimental or control group) to
the assessor. To minimize this risk, patients and speech
therapists are repeatedly requested to keep their group
allocation secret to the assessor. We will assess the suc-
cess of this blinding procedure after the trial by debrief-
ing both the participants and the assessors.
Finally, we would like to mention that the trial will be

conducted in part during the COVID-19 pandemic.
Therefore, home-based measurements were not allowed
during a few months when we started the study. We de-
cided to proceed with the planned T1 and T2
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measurements using online measurements. No new pa-
tients were included during lock-down. This strategy has
resulted in missing data for several secondary outcome
measures, e.g., voice and speech quality. However, our
primary outcome and other surveys could be collected
as planned without any problems. Importantly, a great
advantage of the remote therapy that we study here is
that all treatments could be continued online, making
our approach future-proof.

Trial status
The inclusion started in March 2019 and was finalized
in March 2021. Follow-up measurements started in May
2019 and will be finalized in November 2021 (Table 2).
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Table 2 Trial registration data set

Data category Information

Primary registry and trial
identifying number

ClinicalTrials.gov
NCT03963388

Date of registration in
primary registry

May 24 2019

Secondary identifying
numbers

NL67867.091.18

Source(s) of monetary or
material support

Michael J Fox Foundation for Parkinson’s
Research

Public title PERsonalized SPEeCh Therapy for actIVE
Conversation

Scientific title The PERSPECTIVE Study: PERsonalized
SPEeCh Therapy for actIVE Conversation

Countries of recruitment The Netherlands

Health condition(s) or
problem(s) studied

Parkinson’s disease, speech problems

Interventions Online speech therapy, delivered by
specialized speech therapists. Speech therapy
will be complemented by a real-time visual
feedback app (the Voice Trainer app).

Key inclusion and
exclusion criteria

Inclusion criteria: A diagnosis of idiopathic
PD, problems in intelligibility affecting daily
communication (as indicated by the patient
and/or the caregiver), a desire for
improvement, willing and able to receive
online treatment.

Exlusion criteria: Recent (<1 year) speech
therapy, voice or speech problems due to
other causes, communication difficulties
based on language problems without
predominantly reduced intelligibility,
inability to receive online treatment.

Study type Interventional

Allocation: randomized intervention model.
Single blinded (outcomes assessor).

Date of first enrolment March 2019

Target sample size 215

Recruitment status Recruiting

Primary outcome(s) Total score of the Parkinson's Disease
Questionnaire (PDQ-39)

Key secondary outcomes Radboud Dysarthria Assessment (RDA)
• Speech quality [ Time Frame: Baseline
(T0), primary endpoint after 8 weeks
(T1), follow-up after 32 weeks (T2) ]

Acoustic Voice Quality Index (AVQI)
• Voice quality [ Time Frame: Baseline
(T0), primary endpoint after 8 weeks
(T1), follow-up after 32 weeks (T2) ]

Voice Handicap Index (VHI)
• Voice handicap [ Time Frame: Baseline
(T0), primary endpoint after 8 weeks
(T1), follow-up after 32 weeks (T2) ]

Radboud Oral Motor inventory for
Parkinson's disease (ROMP)
• Severity of voice and speech complaints,
reported by patient [ Time Frame:
Baseline (T0), primary endpoint after 8
weeks (T1), follow-up after 32 weeks (T2) ]

Table 2 Trial registration data set (Continued)

Data category Information

Radboud Oral Motor inventory for
Parkinson's disease (ROMP), adapted to
caregiver
• Severity of voice and speech
complaints, reported by caregiver [
Time Frame: Baseline (T0), primary
endpoint after 8 weeks (T1), follow-up
after 32 weeks (T2) ]

Dutch intelligibility test - sentence level
(NSVO-Z)
• Speech intelligibility [ Time Frame:
Baseline (T0), primary endpoint after 8
weeks (T1), follow-up after 32 weeks
(T2) ]

Zarit caregiver Burden Interview Short Form
(ZBI-12)
• Caregiver burden [ Time Frame:
Baseline (T0), primary endpoint after 8
weeks (T1), follow-up after 32 weeks
(T2) ]

Hospital Anxiety and Depression Scale
(HADS)
• Mood and anxiety [ Time Frame:
Baseline (T0), primary endpoint after 8
weeks (T1), follow-up after 32 weeks
(T2). Minimum score = 0 (no anxiety or
depression), maximum score = 42
(most anxiety or depression). ]

EuroQol-5D (EQ-5D)
• Health-related quality of life [ Time
Frame: Baseline (T0), primary endpoint
after 8 weeks (T1), follow-up after 32
weeks (T2) ]

Maximum swallowing speed (timed test)
• Swallowing [ Time Frame: Baseline (T0),
primary endpoint after 8 weeks (T1),
follow-up after 32 weeks (T2) ]
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