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Evaluating the effectiveness of home
exercise programmes using an online
exercise prescription tool in children
with cerebral palsy: protocol for a
randomised controlled trial

Rowan W Johnson,' Sian A Williams,?> Daniel F Gucciardi,’> Natasha Bear,®

Noula Gibson'?®

ABSTRACT

Introduction Children with cerebral palsy (CP) and other
neurodevelopmental disabilities often receive a home
programme of exercises to assist in reaching their therapy
goals. Adherence to exercise programmes is necessary

to attain the level of practice required to achieve goals;
however, adherence can be difficult to accomplish. In

this paper, we describe the protocol for a randomised
controlled trial to evaluate the effectiveness of delivering
a home exercise programme to school-age children

with disabilities using Physitrack, an online exercise
prescription tool with a website or app interface.
Methods and analysis Participants aged 617 years,
with CP or other neurodevelopmental disabilities,
receiving community physiotherapy services in Western
Australia, will be recruited. Participants will be stratified
by age and functional mobility and randomised to either
the intervention group, who will complete an 8-week
home exercise programme using Physitrack, or the
control group, who will complete an 8-week exercise
programme without Physitrack. Researcher blinding to
group allocation, and participant blinding to outcome,

will be maintained. The primary outcome measures

are adherence to the home exercise programme with
weekly collection of home exercise logs; achievement of
individualised goals by phone interview before and after
intervention; and correctness of exercise performance by
collection and analysis of videos of participants performing
home exercises. Secondary outcome measures include
enjoyment of physical activity, confidence to complete
exercise programme, preferred method of delivery of
programme and usability of Physitrack. A sample size of
58 participants will be necessary to see an effect on home
programme adherence. Data will be analysed using the
intention-to-treat principle.

Ethics and dissemination Ethical approval was obtained
from Curtin University Human Research Ethics Committee
in July 2016 (10391). Outcomes will be disseminated
through publication in peer-reviewed journals and
presentations at scientific conferences.

Trial registration number ACTRN12616000743460; Pre-
results.

Strengths and limitations of this study

» This study is a randomised controlled trial comparing
adherence to home exercise programmes among
school-age children with disabilities across
two delivery methods used by physiotherapists
(conventional vs an online exercise prescription
tool).

» Achievement of individualised goals will be
measured using a tool with established reliability
and validity evidence in past work.

» Researcher and statistician blinding to group
allocation will be maintained.

» It is impossible to blind participants to intervention.

» Measuring the quality of exercise performance in
individualised exercise programmes is challenging;
the measure identified for this purpose has not yet
been formally evaluated.

INTRODUCTION

In children with cerebral palsy (CP), the
need for intense practice of therapy activi-
ties to promote positive adaptations through
neuroplasticity has been identified.' * Inten-
sity of interventions for children with CP
refers to the frequency and duration of the
training session and the duration of the
training period.” A systematic review by
Sakzewski et al' determined that intensive
goal-directed interventions are more effective
than standard therapy and that the intensity
of therapy appears to be closely related to
clinical outcomes. Tinderholt Myrhaug et al
concluded that the intensity of therapy may

-
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be as important as the type and context of

training.

Exercise programmes delivered in the
home environment complement direct inter-
vention and help children with CP to achieve
the necessary intensity of practice to effect
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outcome.* © Home exercise programmes can account
for 50%-80% of the total therapy received, with direct
intervention with the therapist present making up the
remainder.* As well as increased intensity of practice,
other benefits of home programmes for children with CP
include increased involvement of parents in goal setting
and training and improved general education about the
health condition.”

Several challenges in the effective use of home exercise
programmes among children with CP have been iden-
tified in the literature, in particular adherence to exer-
cise programmes, with researchers investigating parental
experience and recommending strategies to address
adherence issues.”"" Some of the recommended strate-
gies include but are not limited to: developing individ-
ualised programmes, respecting family preferences and
routines, providing feedback to build confidence, using
a collaborative decision-making process, prescribing a
small number of exercises, provision of required equip-
ment and educating parents in providing emotional
and physical support.*™"! However, there is a paucity of
research on the effectiveness of these recommendations.

Another challenge identified in home programmes
for children with CP is that exercise performance is less
controllable than in face-to-face sessions,” meaning that
a child may attempt prescribed exercises, yet they may
not be performed correctly. Schoo et al'* measured the
Correctness of Exercise Performance (COEP)' in their
study investigating the mode of home exercise instruction
among older adults with osteoarthritis. They found that,
following face-to-face instruction, the addition of audio-
tapes or videotapes did not provide further benefit to the
provision of exercises brochures in terms COEP scores.'?
The correctness of exercise performance when carrying
out a programme at home has not been investigated in
children with CP and other neurodevelopmental disabil-
ities, nor has the use of audiovisual cues, warranting
investigation of home programme performance in this
population.

Adherence to exercise prescription has been reviewed
in adults with chronic health conditions,14 but there
has been little measurement of adherence to home
programmes in children with CP reported in the litera-
ture. Where there has been measurement of adherence
in children with CP, it has been in small numbers of
participants (n=9to n=10), and there has been insuffi-
cient detail in the reporting of adherence measures.'”"’
Furthermore these studies do not compare the effect
of different exercise programme delivery strategies on
adherence, therefore they do not inform clinical practice
on this issue.'”™” A preceding study by Law et al'® in chil-
dren with spastic CP perhaps gives the best indication of
challenges regarding adherence to home programmes.
This randomised crossover trial of 50 participants, all
receiving a home programme, found that exercise log
books were only completed on 68% of total prescribed
exercise days. Of the days that records were kept by
parents, full programme completion was seen on only

58% of recorded exercise days, with partial programme
completion on 30% and no exercise completion on 13%
of recorded exercise days. This study indicates both the
challenge therapists and families of children with CP face
with adherence to home programmes and the challenge
of accurately measuring and reporting this type of data.

One strategy used recently to improve adherence and
performance is the use of technology. The benefits of
using technology to improve adherence have been tested
in adults, demonstrating its potential to motivate adults
to participate in exercise,'* ' *’ but has yet to be investi-
gated in children. Factors affecting adherence in adult
populations or populations with different health condi-
tions may not be transferable to paediatric populations
with neurological conditions where intensity of interven-
tion is important to effect neuroplastic adaptations and
affect outcomes. Thus, there remains a need to test the
effectiveness of technological approaches for enhancing
adherence to exercise programmes among children with
CP or other neurodevelopmental disabilities.

Objectives

The primary objectives of this study are, in children (aged

6-17 years) with CP and other neurodevelopmental

disabilities, to evaluate the effectiveness of an online exer-

cise prescription tool for improving:

1. children’s adherence to physiotherapist prescribed
exercise programmes

2. children’s achievement of individualised goals

3. children’s performance of prescribed exercises.

The secondary objectives of this study are to evaluate
the effectiveness of an online exercise prescription tool
for improving:

4. children’s enjoyment of exercise and confidence to
exercise

5. children’s and parents’/caregivers’ satisfaction in the
delivery of the exercise programme.

METHODS AND ANALYSIS

Trial design

This study is a parallel-design, participant-blinded (to
outcome), researcher-blinded, two-arm pragmatic
randomised controlled trial (RCT) with an 8-week inter-
vention period. Both groups will receive an individual-
ised home exercise programme. The intervention group
will be provided with a programme on the Physitrack
website and app. The control group will be provided
with a programme using conventional, paper-based
methods. The trial has been registered prospectively
with the Australian New Zealand Clinical Trials Registry
(ACTRN12616000743460), prior to participant recruit-
ment. Important protocol modifications will be commu-
nicated to the trial registry.

Participants and eligibility criteria

Children aged 6-17 years, with CP or other neurodevel-
opmental disabilities, living in Western Australia, will be
recruited. Inclusion and exclusion criteria are shown in
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Inclusion criteria

» Diagnosis: cerebral palsy or other neurodevelopmental disabilities.
Any childhood diagnosis that leads to physical impairment and
disability may be included.

» Age: children aged 6-17 years.

Family have agreed to having a home exercise programme.

Physiotherapist determines that the child has the cognitive ability to

follow an exercise programme in either written or electronic format,

with or without support from their parents.

» Families have access to the internet in their home and can access
Physitrack.

» Participants and their parents/qguardians are fluent in the English
language.

>
>

Exclusion criteria

» Has orthopaedic surgery scheduled during the 8-week study period.

» Has another significant medical intervention or inpatient stay that
will affect ability to carry out a home exercise programme.

» Has casting intervention scheduled during 8-week study period.

» Receiving an intensive intervention service (frequency greater than
two times per week) during the 8-week study period.

box. Exclusion criteria are events that may limit a child’s
ability to follow a home programme. Many children
with CP regularly have botulinum neurotoxin type A
(BoNTA); we do not consider this treatment as an exclu-
sion criterion, because it is usual practice to have a home
programme prescribed following BoNTA injections.

Sample size

An online exercise prescription tool has not yet been
studied with this population. Using the published data
from a web-delivered intervention that measured adher-
ence” to detect a difference in adherence of 51% in the
control and 85% in the treatment group, with at least
80% power and significance level of 0.05, we require 29
children per group (58 total) using a two-tailed test. To
allow for 15% attrition, our aim is to recruit 33 per group
(66 in total).

Recruitment

Physiotherapists working in community therapy services
for children with disabilities in Western Australia will
be informed about the study through personal invita-
tion and formal invitation via an email to physiotherapy
providers. Physiotherapists to be invited to participate
are employed at: Ability Centre—the non-government
organisation (NGO) leading the study, other commu-
nity NGOs, government rural health services and private
physiotherapy providers in Western Australia. Physiother-
apists who agree to participate will receive training from
the principal investigator (RW]) on how to use Physitrack
and to outline their role in the project. Therapists are
trained in how to go through the steps of making a Phys-
itrack programme using several training tools: including
watching a live video demonstration, discussion with the
researcher and provision of documentation as a ready

reference guide. Therapists will practice using Physitrack
prior to the data collection period and can seek support
from the research team or from Physitrack staff directly,
if required.

Participating physiotherapists will be asked to identify
up to eight children with CP or other neurodevelop-
mental disabilities on their current caseloads who have
an exercise programme as part of their therapy plan and
who they think meet the inclusion criteria. Once fami-
lies have been identified, RW] will coordinate the mail
out of information and consent forms. Those participants
who, by assent, agree to be contacted will be called by
RWJ and given further oral explanation and opportunity
to answer any questions to assist them with making an
informed choice to participate. Families can then choose
to participate by signing the parent consent forms and
returning by mail or email. Children aged 6-11 years are
provided with a younger child information sheet and tacit
agreement is obtained, and children aged 12-17 years
are provided with older-age child information sheets and
sign child assent forms. A second recruitment strategy will
include using media, including social media to inform
the public about the study; if a family expresses interest
via this recruitment strategy, we will contact their physio-
therapist to determine their suitability including meeting
the inclusion criteria.

Randomisation and blinding procedure

Once written consent to participate has been obtained
and before randomisation, participants are mailed and
asked to complete the Physical Activity Enjoyment Scale
(PACES) in children® and 11-point Numeric Rating Scale
(NRS) question about confidence to complete an exer-
cise programme. Participants will then be stratified by a
measure of their level of functional mobility as indicated
by a rating of their mobility method over a distance of
50m using the Functional Mobility Scale (FMS)** and by
age (less than 12 years or 12 years and older) and will be
assigned randomly to one of two groups using a comput-
erised random number generator.

Principal researchers are blinded to group allocation.
This blinding will be initiated by a research associate
implementing the randomisation process described
above. The associate will notify each participant’s treating
physiotherapist of group allocation by email, enabling
the physiotherapist to implement the home programme
directly with the participant while maintaining blinding of
the researchers. In addition, the single outcome measure
that is measured only among the intervention group, the
System Usability Scale (SUS)** (described below), will be
collected by that same research associate and held sepa-
rately until blinding is lifted. The principal researchers
and the statistician will continue to be blinded to group
allocation, with nominal group names being assigned by
the research associate and maintained throughout the
analysis of the data. It is impossible to blind the physio-
therapists implementing the intervention or the partic-
ipants to group allocation. However, physiotherapists
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and participants will be blinded to the primary aims
of the study, in particular the nature of the primary
outcome measures. After their participation in the study
is complete, participants will be notified by mail of the
specific aims of the study and the outcome measures.

Intervention

Physitrack

Physitrack provides the same information to the partic-
ipant as a conventional exercise programme, and this
information is provided via a website or app (Apple iOS
or Andriod) and includes videos of how to perform each
exercise in the home programme. Videos are either
selected from an online exercise library that includes
spoken audio instructions or customised videos can be
made by the physiotherapist within the app. Exercises
are set to a weekly calendar, allowing each exercise to be
assigned daily or on selected days of the week. As partic-
ipants use Physitrack, they are prompted to record exer-
cise completion, and therapists can access this data to
track each child’s adherence. Use of this feature is encour-
aged; however, it is not a useful measure of adherence for
the study as the control group cannot use this function.
Other features available in Physitrack that therapists and
participants may choose to use include: setting exercise
reminder alerts, monitoring comfort/pain and partici-
pant—therapist messaging for feedback and guidance.

Physiotherapist training

Participating physiotherapists, after completing training,
can opt-in to be part of the study. The use of Physitrack
involves selecting exercises from a video library, then exer-
cise parameters are set from drop-down boxes and any
personalised instructions added. Once all the exercises
are selected, theyare added to aweekly programme, which
is then repeated for 8 weeks. The Physitrack interface is
simple to use, and developing an exercise programme on
Physitrack follows similar steps as developing a conven-
tional exercise programme. Therefore, we anticipate that
physiotherapists will have confidence in using Physitrack
particularly with the training provided, practice opportu-
nities and support available. We will measure physiother-
apists’ experience of Physitrack at the completion of the
study (see ‘System Usability Scale’, below).

Baseline assessments

After randomisation and just prior to the beginning of
the 8week intervention period, the participant’s usual
physiotherapist will arrange two appointments. The
first appointment is to determine between 1-3 specific
goals with the participant that will direct the selection
of exercises and then to trial exercises for inclusion in
a home exercise programme. Goals are to be targeted
within the activity domain of the International Classifi-
cation of Functioning Disability and Health (ICF)* and
will be used in the Canadian Occupational Performance
Measure (COPM).% 2 The ICF defines an activity as
the execution of a task or action by an individual® (eg,

dressing, maintaining a sitting position or walking on
different surfaces). Although the goals are to be targeted
at the activity domain, the home exercises selected may
address any relevant dimension of the ICE* including
targeting the goal activity directly through specific skill
practice or indirectly through exercises that address rele-
vant impairments.

At the second appointment, physiotherapists will review
the home exercises and deliver the programme based on
the participant’s group allocation. The control group
will receive their home programme using conventional
methods (eg, handwritten, typed or photo-programme).
The intervention group will receive their individualised
home programme of exercises delivered with Physitrack.

The physiotherapist will explain to the participating
parents and children in the intervention group how to
use the Physitrack app or website. Further support can be
accessed for troubleshooting and advice from their phys-
iotherapist in the first instance, who can then liaise with
Physitrack staff further if needed.

Eight-week intervention

Participants in both groups will receive follow-up clin-
ical support from their physiotherapist in completing
the programme (eg, home visits to reinforce exercises),
according to the therapist’s usual practice and the partic-
ipant’s current therapy plan. The principal investigator
will distribute weekly reminders (text message and email)
to have the participants return weekly home exercise log
sheets. Regardless of how many home exercise sessions have
been completed along the way, participants will continue to
be monitored over the entire 8 weeks of the study period.
Only after this time will any participants be identified as
having ‘dropped out’ (defined as a participant ceasing to
return outcome measure forms). The time point at which
the participant dropped out, in addition to their adher-
ence prior to the time of dropout, will be recorded for later
reporting. At the end of the treatment phase, the children
in the control group will be offered Physitrack, so that all
children will be offered access to the intervention. For a flow
diagram of procedures, see figure 1.

Outcomes measures and procedures

The following demographic data will be collected at base-
line: age, gender, primary and secondary diagnoses and
functional mobility using FMS® and, for children with CP,
the expanded and revised Gross Motor Function Classifica-
tion System.” In addition, data will be collected on follow-up
clinical support for each participant to enable investigation
of the impact this has on the outcome measures. For further
details about outcome measures, see table 1.

Adherence

Adherence has been defined as the extent to which a
client completes the active element of intervention.'" *
Adherence to the prescribed home exercise programme
is the primary outcome measure and will be monitored in
both groups in two ways:
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Nominated by
physiotherapist

Excluded

- Did not meet
inclusion criteria

- Did not return
measures

- lliness/ injury

Initial measures 1:
PACES and confidence NRS

Enroliment

Stratification:
age and mobility level

Randomisation

Allocation

Allocated to Intervention: Allocated to Control:
- Physitrack® home - Conventional home
programme programme

1st visit- physiotherapist 1st visit- physiotherapist
- Set goals - Set goals
- Trial & confirm exercises - Trial & confirm exercises

Initial measures 2: Initial measures 2:
COPM and COEP video 1 COPM and COEP video 1

Preparation

2" visit- physiotherapist 2" visit- physiotherapist
- Provide Physitrack® home - Provide conventional
programme home programme

Home

exercise
log-sheets |
collected
& COEP 2

8-week intervention:
exercises completed
at home

8-week intervention:
exercises completed | _
at home

Intervention

Follow-up measures 1: Follow-up measures 1:
PACES, COPM, COEP video PACES, COPM, COEP video
3, NRS questions 3, NRS questions

Follow-up measures 2: Control participants try
SuUs Physitrack® programme

Analysis

Data Analysis
Write-up

Figure 1 Trial procedures flow diagram. COEP, Correctness of Exercise Performance; COPM, Canadian Occupational
Performance Measure; NRS, Numeric Rating Scale; PACES, Physical Activity Enjoyment Scale; SUS, System Usability Scale.
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Table 1 Outcome assessments

Outcome Measure Validity Reliability
Self-rated Numerical Rating Scale (NRS)®*®  Adherence measured with 11-point NRS Not reported
adherence correlates with adherence measured

from exercise log books (r=0.62)*°

Goal achievement Canadian Occupational
Performance Measure (COPM),

adapted for children® 2’

Correlations of change in the adapted
total COPM performance score with Goal measurement occasion:
Attainment Scaling (GAS) were all highly Performance:mean 0.73
significant (P<0.05) and in moderate

Alpha coefficient at each

Satisfaction: mean 0.882%27

0.35-0.49 Spearman’s correlation

26 27

range
Exercise Correctness of Exercise ‘COEP is
performance Performance (COEP)'? 18 face valid

reported’.
Enjoyment Physical Activity Enjoyment Scale

ofphysical activity in children?

Significantly correlated with task goal
orientation (r=0.65, P<0.01), athletic

a simple tool although

ity has not been formally
1213

Interobserver agreement
reported: Kappa coefficient
0.88.

Acceptable internal reliability:
alpha coefficient: 0.87.2

competence (r=0.23, P<0.01), physical
appearance (r=0.20, P<0.01) and self
—reported physical activity (r=0.16,

P<0.01)?

Usability of
technology

System Usability Scale®

Not reported

Alpha coefficient: 0.85%*

1. Participants will complete an exercise log book that
will consist of a single sheet for each week, set out in
the table format. In this format, the child or parent
can easily record the repetitions, sets and/or exercise
time completed against each exercise. Families will be
reminded weekly, by text message and emalil, to re-
turn a copy of the completed exercise log sheets. Data
from log books will be used to measure adherence as
the number of exercise days, the number of exercises
started and number of repetitions completed as a pro-
portion of those prescribed.

2. Self-rated adherence to exercise method, frequency
of sessions, number of exercises and exercise duration
will be assessed at the end of the 8-week intervention
using four statements scored using an 11-point NRS
(O=strongly disagree, 10=strongly agree).”

Canadian Occupational Performance Measure

Attainment of up to three goals, set before commence-
ment of the intervention, will be measured using the
COPM, modified for use with children.* The COPM™*" i
an individualised, criterion referenced measure of perfor-
mance of a self-selected range of activities. For this study,
up to three individualised goals are determined by the
family during an informal interview with their usual
treating physiotherapist. Then, before and after the inter-
vention period, parents—in consultation with children as
they deem appropriate—will self-rate their current level
of performance of each goal and satisfaction with their
performance during a telephone conversation with RW]J.

Correctness of Exercise Performance
The COEP'? scale grades of the quality of exercise perfor-
mance according to three criteria:

1. ‘The performance has been carried out so well that
the goal of the exercise is reached’.

2. ‘The exercise is not performed correctly and the goal
is not reached, although no negative effect is to be
expected’.

3. ‘The exercise is carried out incorrectly, the goal is not
reached and there is reason to assume that the exer-
cise causes harm’.

Videos of the participants performing prescribed exer-
cises at home will be collected at the beginning of the 8-week
intervention period, at the half-way (4week) point and
immediately following the end of the intervention period.
The videos will be collected at baseline by the participants’
usual treating physiotherapist and then by volunteers at the
midpoint and endpoint. The videos will be scored on the
COEP scale retrospectively through a consensus agreement
by two investigators who are blinded to the assessment time
point of the video and the group allocation.

Physical Activity and Enjoyment Scale

The PACES® is a measure of enjoyment of physical activity
in children. This questionnaire consists of 16 statements
that are scored on a five-point rating scale (1=disagreea lot,
5=agreea lot). This will be provided as a paper survey to the
participants in both groups, before and after the interven-
tion period.

Numeric Rating Scale

Before the intervention, one survey question will be asked
using an 11-point NRS (O=strongly disagree, 10=strongly
agree) about the participant’s confidence to complete an
exercise programme.30 After the completion of the inter-
vention, seven survey questions will be asked using an
11-point NRS (O=strongly disagree, 10=strongly agree),
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covering confidence to complete the programme, satis-
faction with the delivery of the exercise programme and
process measures.” Participants will be asked to rank
different methods of exercise programme delivery (paper
sheet: handwritten; paper sheet: typed sheet; paper
sheet: preprinted leaflet; electronic handout emailed to
them; and online interactive application on smartphone,
tablet or computer), by preference, from 1 to 5, where 1
was the most preferred option.™

System Usability Scale

The SUS* was developed as a quick survey to assess the
usability of a given product or service. Participating phys-
iotherapists and parents in the treatment group will be
questioned about the usability of the Physitrack system
using a modified SUS, along with open feedback ques-
tions provided to them at the end of the study regarding
how they accessed Physitrack and their experience of
using it at home.

Data management

All research data will be stored and managed in accor-
dance with the Australian Code for the Responsible
Conduct of Research. Data will be collected on a stan-
dardised study data entry form and entered onto the data
management system by RW]. Data entry edit checks (for
unusual entries, outliers and duplicates) will be initiated
quarterly. Paper copies of assessments will be kept in a
locked filing cabinet, for a period of 7 years, after which
all paper copies will be destroyed. Survey and behavioural
data collected will be deidentified and stored in an elec-
tronic format on a secure Curtin University server that is
backed-up automatically. All data will be retained for at
least 25 years, because it involves an RCT (Western Austra-
lian University Sector Disposal Authority). Direct access
to the identified data will be restricted to listed authors
and contributors; access to deidentified data for external
parties will be provided on request (eg, for meta-anal-
ysis purposes). Structures such as a data monitoring
committee and interim data analysis are not required,
because this study does not have serious outcomes in
terms of morbidity or mortality, neither does increase risk
of any harm to participants.

Data analysis

Data will be analysed using the intention-to-treat prin-
ciple. Participant characteristics will be described using
means and SD for continuous data, median and IRQs for
skewed or ordinal data and frequencies and percentages
for categorical data. Adherence will be measured by three
variables (days, number of exercises and number of repe-
titions). Adherence will be calculated as a proportion.
For example, the total number of exercises completed
divided by the total number of exercises prescribed across
the 8-week intervention period. The two groups will be
compared using a ttest or the non-parametric equiva-
lence (Mann-Whitney U test) if required. In addition, as
adherence can be considered as a count variable, Poisson

regression will be used with group allocation entered
as an independent variable in the regression equation.
This analysis will calculate incident rate ratios and their
95% CI allowing comparison of the rates between the two
groups. The influence of the number of follow-up clinical
appointments on adherence outcomes will be examined
initially through scatter plots for each group followed
by univariate regression analysis. Multivariate regression
analysis will then be used to examine the independent
contributions of group allocation and number of inter-
vention sessions. The COPM performance and satisfac-
tion scores will be calculated for each participant. The
groups will be compared using analysis of covariance,
with the baseline variable and group entered into the
regression equation. This analysis will calculate the mean
change from baseline (and their 95% CI). A two-point
change in score on the COPM is considered to be clin-
ically meaningful.”® The proportion of participants in
each group that show a two-point change in COPM score
will be compared between the two groups using x* or
Fisher’s exact test. Correctness of exercise performance is
measured on an ordinal scale, which will be analysed for
between group differences using a Mann-Whitney U test.
Statistical significance will be set as P<0.05. All statistical
analyses will be performed using STATA V.14.1. Further
exploratory analysis will be implemented to supplement
primary findings, including comparing the impact of
adherence on exercise performance and on self-reported
activity performance and satisfaction.

Preparing manuscript

This document was written following Consolidated Stan-
dards of Reporting Trials’" guidelines for randomised
trials and the Standard Protocol Items: Recommenda-
tions for Interventional Trials guidelines™ for clinical
trial protocols.

Ethics and dissemination

There are no inherent risks to children participating
in this study. The exercise programme will have been
identified, discussed and agreed to by the participants’
parents with their therapist, as part of the usual delivery
of services. The only difference to usual practice for the
treatment group is the method of delivery of the exer-
cise programme, that is, using a website or app to access
the programme rather than a written programme. The
only risk or harm would be from practising the exercises
incorrectly so that they may not be achieving the desir-
able outcome. This potential risk is no greater than that
would occur from usual care, and in the Physitrack group
this may be minimised further due to the monitoring
provided by the Physitrack app.

The principal investigator (RWJ) has worked as a
senior clinician, and some of the participants would be
known to him. During the period of the study, RWJ will
not be involved in direct care of the study participants,
and during recruitment, it will be made clear that partic-
ipation is voluntary and will not affect their care now or
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in the future. Additionally, the participant information
sheets for both parents and children, along with parent
consent forms and child assent forms, are written clearly
so as to support informed consent and autonomy. The
principal (RWJ) and supervisory investigator (NG) are
employed at the same community NGO as the majority of
the participating physiotherapists. Physiotherapist partic-
ipation in the study is voluntary and an opt-in process; an
honest, collaborative partnership is developed between
the investigators and physiotherapists throughout the
study with the health and well-being of participants and
non-participating children as the primary goal.

Procedures for protocol amendments, reporting of
adverse events and maintaining confidentiality of infor-
mation will be followed as per Curtin University Human
Research Ethics Committee. Results of this study are to be
published in respected, peer-reviewed journals and find-
ings presented at scientific conferences in the field of CP
and disability.

DISCUSSION

Home exercise programmes are a frequently used
intervention strategy for physiotherapists working with
school-age children with CP and other neurodevelop-
mental disabilities. Emerging technology has the poten-
tial to assist individuals to complete their home exercise
so that they can achieve their therapy goals and maximise
participation in community physical activity. Physitrack is
an exercise prescription tool that operates across multiple
platforms, with innovative features that are unavail-
able in written or in traditional software-based exercise
programmes.

This paper outlines the research protocol of an RCT
to evaluate the effectiveness of delivering home exercise
programmes for children with disabilities using an online
exercise prescription tool in comparison with conven-
tional methods. If effective, Physitrack may provide a
novel, cost-effective and enjoyable way of increasing exer-
cise practice and improving performance of home exer-
cise. More broadly, Physitrack may also provide a platform
for addressing inequities of intervention delivery due to
geographical isolation of people with disabilities in rural
and remote areas. If found to be ineffective, this study
will still provide valuable data about adherence to, and
performance of, individualised home programmes that
has not been previously investigated in this population
and will inform clinical practice.
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