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ABSTRACT

Introduction: Two-wheel bike riding can be a goal for children with cerebral palsy
(CP) and a means of participating in physical activity. It is possible for some children
with CP to ride a two-wheel bike, however, currently far fewer can ride compared
with their typically developing peers. Evidence supports training targeted towards
goals of the child with CP and their family; yet there is little evidence to guide best-
practice bike skills training. Task-specific training may lead to attainment of two-
wheel bike specific goals. This study aims to determine if a novel task-specific
approach to training two-wheel bike skills is more effective than a parent-led home
program for attaining individualised two-wheel bike specific goals in independently
ambulant children with CP aged 6-15 years.

Methods and Analysis: Sixty eligible children with CP (Gross Motor Function
Classification System levels I-II) aged 6 — 15 with goals relating to riding a two-
wheel bike will be randomised to either a novel task-specific centre-based group
program (intervention) or a parent-led home-based program (comparison), both
involving a one week intervention period. The primary outcome is goal attainment in
the week following the intervention period (T1). Secondary outcomes include; goal
attainment and participation in physical activity at three months post intervention (T2)
and bike skills, attendance and involvement in bike riding, self-perception and
functional skills at T1 and T2. Economic appraisal will involve cost-effectiveness and
cost-utility analyses. Adherence of clinicians and parents to the intervention and
comparison protocols will be assessed. Linear and logistic regression will be used to
assess the effect of the intervention, adjusted for site as used in the randomisation
process.

Ethics and dissemination: This study was approved by the Human Research and
Ethics Committees at the Royal Children’s Hospital (#36209). Results will be
disseminated via peer-reviewed publications and conference presentations.

Registration: NCT03003026; pre-results, recruitment ongoing.
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STRENGTHS AND LIMITATIONS

To our knowledge, this will be the first powered randomised controlled trial to
evaluate the effectiveness of a novel task-specific bike skills training program
for attaining bike-specific goals in children with cerebral palsy

oNOYTULT D WN =
°

9 e The range of secondary outcomes will allow for assessment of the effect of
training bike skills on a range of activity and participation outcomes

12 o Assessment of fidelity will enable evaluation of the extent to which clinicians
13 and families adhere to the intervention and comparison group protocols

14 e The economic appraisal will be useful for future policy and decision-making
e Due to the nature of the intervention, clinicians delivering the interventions
17 and participants will not be blind to allocation
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Cerebral palsy
25 Physical activity
28 Participation

31 Children
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INTRODUCTION

Cerebral Palsy (CP) is the most common cause of childhood physical disability
affecting one in five hundred births'. It is a group of disorders of the development of
movement and posture, causing activity limitations that are attributed to non-
progressive disturbances occurring in the developing foetal or infant brain®. Children
with CP participate less in physical and recreational activities than their typically
developing peersS, putting them at increased risk of poor health and disease in
adulthood®. Effective means of engaging children with CP are required to improve
physical activity patterns in this population, and evidence supports training targeted
towards goals of the child and their family’. Bike riding is a common activity for
families® and may be an effective means of involving ambulant children with CP in
physical activity that is enjoyable and meaningful to them.

The Gross Motor Function Classification System (GMECS)’ uses five levels (I-V) to
classify children with CP according to their level of motor function. Children
classified as levels I-1I are independently ambulant with or without hand-held devices.
Far fewer ambulant children with CP (GMFCS I-1II) can ride a two-wheel bike at any
given age compared to their typically developing peers, and if they do, they learn later
in life. However, it is possible for children with CP at GMFCS levels I and II to learn
to ride and the majority who do so, learn at home with their parents®.

Despite physiotherapists and occupational therapists implementing training to
improve motor skills in children with CP, there is very little specific evidence to guide
best practice in training of bike riding skills. The studies that do exist specific to
children with CP have been conducted on stationary bikes’'' with no evidence to
suggest this translates to riding a two-wheel bike in the community. Further, the
current practices of Australian physiotherapists and occupational therapists for
training two-wheel bike skills in children with CP are not well understood.
Importantly, there does not appear to be a standard or usual care.

The development and testing of approaches to training bike skills is required to
provide clinicians and families with evidence-based guidance when working with
children with CP with two-wheel bike specific goals. Strong evidence exists for task-
specific training to improve general upper limb function in this population® '* and
gross motor skills in adults following stroke'. Task-specific training involves
practice of context-specific tasks where the intervention focuses on the skills needed
for a task(s)'*. It is informed by principles of motor learning'’ and dynamic systems
theory'® and involves a dynamic interaction between the task, the child and the
environment to achieve a motor skill in a task-specific context'’. Evidence for task-
specific training to improve gross motor skills in ambulant children with CP exists'®
" but is currently limited by poor study methodology and intervention heterogeneity.
An intensive task-specific approach to training bike skills has seen promising
outcomes in a group setting at the two main paediatric rehabilitation settings in
Victoria, Australia demonstrated through results from a small pilot case series (n=5)20.
Whilst this clinical evidence supports the safety and feasibility of task-specific
training in bike riding in a group setting, an adequately powered study with a
comparison group is required to ascertain the effectiveness of such an approach.
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Objectives

The primary objective of this study is to determine if a novel task-specific approach to
training bike skills is more effective than a parent-led home program in ambulant
children with CP (GMFCS I-1I) aged 6 - 15 years, for attaining individualised two-
wheel bike specific goals immediately following the intervention period (T1).

The secondary objectives of this study are:

1. To determine if a novel task-specific approach to training bike skills is more
effective compared to a parent-led home program in children with CP
(GMFCS I-II) aged 6 - 15 on

Goal attainment at three months following the intervention (T2)

Acquiring and retaining two-wheel bike skills at T1 and T2

Functional skills at T1 and T2.

Physical activity behaviour at T2

Self-perception at T1 and T2

Self-perceived bike riding competence at T1 and T2

2. To compare attendance and involvement in bike skills training between the
intervention and comparison groups during the intervention and follow up
periods

3. To conduct an economic appraisal, involving assessment of quality of life, of
the intervention compared to the comparison program

4. To examine clinician and parent fidelity with delivery of both group protocols

e e o

METHODS AND ANALYSIS
Design

Assessor-blinded, parallel group, randomised controlled, multicentre, superiority trial
comparing a novel task-specific approach to a parent-led home program for training
bike skills. This study involves a one week intervention period and three month
follow up period (Figure 1).

Setting

The study will be conducted through the Victorian Paediatric Rehabilitation Service
(VPRS: a state wide rehabilitation service for children with rehabilitation goals
including children with CP) at the Royal Children’s Hospital and the Monash
Children’s Hospital in Melbourne, Australia.

Participants
Sixty participants will be recruited from the Victorian Cerebral Palsy Register
(VCPR: a register of children with CP who were born in Victoria or receive health

services in Victoria) and the VPRS. Approximately 30 children will be randomised to
the intervention group and 30 children will be randomised to the comparison group
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(Figure 1). Each participant must meet all of the inclusion criteria and none of the
exclusion criteria to be enrolled in this study (Table 1).

Table 1: Inclusion and exclusion criteria

Inclusion criteria

Exclusion criteria

e [s between 6 - 15 years old at the time
of randomisation

e Has CP as determined by the VCPR or
in writing from the child’s general
practitioner or paediatrician if not on
the VPCR

e [s independently ambulant without
aids (GMFCS I-1I)

e Has goals related to improving two-
wheel bike skills

e Has a primary caregiver available to
participate in the intervention

e Has a legally acceptable representative
capable of understanding the informed
consent document and providing
consent on the participant’s behalf

e Lives in Victoria or close to the
Victorian border in New South Wales
and receives health services in
Victoria

e Has access to an appropriately sized
two-wheel bike and helmet

e Has medical clearance to participate in
the study from the child’s general
practitioner, paediatrician or paediatric
specialist

e Participant and primary caregiver able
to understand English

e Has a moderate to severe intellectual
impairment

e Has a dual diagnosis with another
developmental disability or medical
condition that may impact on their
ability or safety to train two-wheel
bike skills

e Had musculoskeletal surgery, or other
major surgery including insertion of a
baclofen pump that may affect their
physical ability in the 6 months prior
to randomisation

¢ Had Botulinum toxin-A injections to
the lower limbs and/or upper limbs in
the six months prior to randomisation

Recruitment procedures

Participants will be identified and recruited through the VCPR and the VPRS at the
Royal Children’s Hospital and Monash Children’s Hospital. The study will also be

advertised on the National Health and Medical Research Council (NHMRC) Centre of

Research Excellence in Cerebral Palsy (CRE-CP) newsletter and website.
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Victorian Cerebral Palsy Register

Within this register, it is recorded whether parents or primary care givers have
consented to being contacted for research purposes. Invitations to participate in the
study will be sent by VCPR staff to potentially eligible participants whose
parents/primary care givers have provided consent by email or letter including a full
participant information and consent form. Families will have the opportunity to
contact the VCPR to request that their contact details not be passed onto the study
team for follow up and screening for eligibility which will occur by email and phone.

The Victorian Paediatric Rehabilitation Service

Waitlists for services and clinics at VPRS sites at The Royal Children’s Hospital and
Monash Children’s Hospital, will also be used to identify potentially eligible
participants. A VPRS clinician will contact the parents of potentially eligible
participants as per respective VPRS site physiotherapy waitlists. Potentially eligible
participants who attend VPRS clinics at both hospitals during the recruitment period
but are not yet on the respective VPRS physiotherapy waitlists will also be identified
by VPRS clinicians. Interested families will be given the study contact’s details or
permission will be sought by the VPRS clinicians to pass their contact information on
to the study contact for screening and follow up.

The Centre for Research Excellence in Cerebral Palsy website and e-newsletter

An advertisement inviting eligible families to participate in the study will be posted
on a parent, clinician and researcher website for the management and treatment of CP
(http://www.cre-cp.org.au) and in the website’s e-newsletter during the recruitment
period.

Baseline study visit

Eligible participants will be enrolled in the study at the baseline (T0) assessment visit
up to 6 weeks prior to the intervention period. Written informed consent will be
obtained prior to performing any assessments and randomisation by Principal
Investigator or trained outcomes assessor. The following will be collected at the TO
assessment (see also Appendix 1):

e Age, intellectual impairment (if any) and details of the CP including:
topography, motor type, GMFCS level and Manual Ability Classification
System level

e Previous time spent practicing bike skills on average per week or month since
commencement of bike skills practice

e Parent rated importance of their child attaining their goals, competence of
their own bike skills and family interest in bike riding on a five point
adjectival scale

e Family social risk as measured by a questionnaire comprised of six questions
regarding social status including family structure, education of primary
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caregiver, occupation of primary income earner, employment status of primary
income earner, language spoken at home and maternal age at birth?®’

e Goals will be set by the child, parent and outcomes assessor together using the
Goal Attainment Scale (GAS)22

e Baseline data for secondary outcomes including: two wheel bike skills,
functional skills, physical activity behaviour, self-perception, self-perceived
two-wheel bike riding competence and health-related quality of life as
assessed by the measures detailed below under “Primary and secondary
outcome measures.”

Randomisation and blinding

A statistician not directly involved in the study will prepare the randomisation
schedule using computer-generated block randomisation with variable block sizes.
Randomisation will be stratified by site. The statistician will generate opaque,
numbered, sealed envelopes according to the randomisation schedule. In the week
prior to the intervention period the participant will be allocated a sequential study
number within the appropriate strata. Participants will then be randomised by a study
investigator not involved in assessment procedures who will open the envelopes
inform participants of their allocation via phone or email. Participants are already
known to either site will be randomised within that site, otherwise families will be
randomised within a site based on family preference or home location. The outcome
assessors will be blind to group allocation but it will not be possible to blind the
treating clinicians or participants.

Details of the intervention and comparison
The intervention: Novel task-specific bike skills training program

Participants randomised to the intervention group will participate in a novel bike
skills training program conducted over three consecutive days, with a further four
days for practicing the learnt skills at home (seven-day intervention period). The
intervention involves seven key components:

1. Task-specific: Training will be informed by the dynamic systems theory and
principles of motor learning. The dynamic interaction between systems
including the task, the child and the environment is considered to achieve motor
skills in a task-specific context '°. Each of these systems is considered at each
stage of the motor learning process. Initially new motor tasks are scaffolded, so
that the participant will always actively complete at least part of the task. This
may involve task demonstration or physical guidance. As performance
improves, the task and/or environment in altered to encourage problem solving
and increase the motor challenge. This may include modifying the bike (e.g.
seat height, location of the brakes, basic straps for hand or feet) and reducing
the physical guidance in order to achieve each progression of the skill/s. Once a
motor skill is acquired, variability and randomness of practice in terms of task
difficulty and environmental challenge will be introduced to increase the
complexity and generalisability of the skill*. Overall practice will be repetitive,

8
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progressive, variable and favour whole skill practice rather than part practice™.
The amount and type of feedback from the trainer will be guided by participant
preference, and will focus on knowledge of results or performance for each new
skill *, for example getting on and off the bike. Participants will utilise their
own two-wheel bike without training wheels and helmet where possible. Cones
or markers will be used as a visual cue for skill practice.

2. Group-based: Training will be delivered to groups of up to six participants.

There is evidence to suggest group-based rehabilitation programs improve
functional skills, self-perceived performance and cost-effectiveness of treatment
as much, or more than individual therapy .

3. Clinician-mediated: Each program will be conducted by at least one

physiotherapist and one other clinician (physiotherapist, occupational therapist
or allied health assistant). There will be a minimum ratio of one clinician to
three children participants in each group. All clinicians will be employed by
VPRS and will undertake six-eight hours training in the intervention protocol in
the four months prior to delivering the intervention. The same two clinicians
will lead the three days of each program.

4. Intensive: Each program will run for two hours per day over three consecutive

days during one week of the school holiday period. This intensity is supported
by motor learning literature, in particular the benefits of repetitive practice in
the skill acquisition phase”. This intensity allows for repetitive practice'®,
including repetitive practice in the home environment following the program
and has been supported by parent evaluation of the intensive program delivered
as part of the pilot case series®’. Breaks from physical activity will be offered at
least every 30 minutes and families can request additional rests. Participants
will also be given a home program of one to three bike skills practice exercises
following each session and encouraged to practice these up to 30 minutes per
day during the week-long intervention period and three to five bike skills to
practice when able in the three month follow up period.

5. Goal-directed: Evidence suggests interventions that are goal-directed improve

gross motor function more than those that are not*’. Goal setting is a key
component of paediatric rehabilitation and has been well established in the
literature 2*. The Goal Attainment Scale (GAS) will be used as an outcome
measure and as a process for setting goals related to bike skills training.
Clinicians delivering the intervention will be aware of each participant’s goals,
which will be used to provide individualised opportunities for problem solving
and drive the movements required to meet the task demands® *°,

6. Parent or caregiver involvement: At least one parent or caregiver will be

required to attend each session of the program. Parent involvement and
education is recognised as a key component in family-centred practice®'. It
facilitates a partnership between the clinician and parent towards achieving the
child’s goal. Parents will be coached by the clinician during the three-day
intervention regarding approaches to motor learning, including gradually
increasing the difficulty of the task whilst ensuring this intersects with success.
Parents will be provided verbal guidance regarding strategies and safety of

. . . 23
practice in the home environment™.

7. Ecological setting: When possible the program will be conducted in outdoor

recreation or community reserves at or in close proximity to the rehabilitation
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service. This aligns with dynamic systems theory and task-specific training in
terms of the role the environment has in promoting motor learning. Different
surfaces and gradients will be available to individualise the environment based
on each participant's stage of motor learning and to promote successful problem
solving. All program settings will be conducted away from road and busy public
spaces. Participants will be encouraged to practice outside of the program in
similar environments and advised to avoid practice on roads, busy bike paths or
other risky environments during the intervention or follow up periods.

The comparison: Parent-led home bike skills training program

Current bike skills training for children with CP is not well understood. Given the
lack of specific evidence, current practice is not likely to be uniform in approach,
dosage or setting. Whilst the majority of ambulant children with CP (GMFCS I-II) are
currently not able to ride a two-wheel bike, many of those who can ride learnt in
informal settings with their families®. There also is evidence to support home-based
therapy programs involving parent education for goal attainment in children with CP >
32 Given this, it seemed appropriate that the comparison group for the intervention
was a parent-led, home-based program.

Participants randomised to the comparison group will receive written general
information on training bike skills either in person or via email dependent on
consenting and baseline assessment location. Families will receive this information at
the start of the one-week period of training during the school holidays. Parents will
be encouraged to work with their child on two-wheel bike skills goals guided by the
written information (available on request). This information involves:

1. Intensity: Families will be encouraged to practice at least 30 - 45 minutes on
each of the seven days of the one-week period.

2. Safety: Families will be encouraged to practice in settings away from roads and
busy public spaces. They will also be advised to perform a risk assessment of
the location prior to commencing. Information on appropriate weather and
adequate hydration will also be included.

3. Appropriate bike and helmet fit: Information regarding fitting the bike and
helmet to the child for skill development, safety and potentially useful
modifications

A trained VPRS physiotherapist will also telephone families in the comparison group
between three-five days into training period. This phone call will involve asking the
parents how the home program is going and providing general advice regarding
practice for the remaining two-four days of the training period.

Primary and secondary outcome measures

Outcomes will be measured in the week following (T1) and three months (12-14
weeks) following (T2) the intervention period (Appendix 1). Outcomes will be
assessed by the Principal Investigator (RT) or a physiotherapist trained in the
outcomes assessment.

10
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The primary outcome, goal attainment at T1, will be measured using the GAS, a
criterion referenced tool for individualized and collaborative goal setting between the
child, family and clinician®*****. The GAS is commonly used in rehabilitation for
children with CP because it is valid®, reliable and responsive® in this heterogeneous
population. The GAS will be facilitated by the blinded outcomes assessors, trained in
administering the GAS. Two to three individualized and measurable two-wheel bike
specific activity or participation goals per participant will be set at the baseline visit
(TO). Six potential outcomes will be specified for each goal: -3 (deterioration), -2
(equal to start), -1 (less than expected), 0 (expected), 1 (somewhat more than
expected), 2 (much more than expected).35 Children aged 8 — 15 will lead the goal
setting at TO and scoring of goal attainment at T1, whilst children aged 6 — 7 will
complete the process with their parent and clinician. The primary outcome, goal
attainment, is defined as attainment of at least one goal to an expected (score of zero)
or greater level. While varied interpretations of goal attainment have been used,
including averaging the number of goals achieved, recent literature in rehabilitation
suggests that the chosen definition reflects a clinically relevant change and allows for
appropriate statistical analysis, in that it is not treated as a continuous variable® ¢ *" .

The secondary outcomes will be assessed as follows:

e (Goal attainment at T2 measured using the GAS®

o Bike skills acquisition and retention measured using the subscale items related
to bike skills in the mobility domain of the functional skills in the Dutch
calibration of Paediatric Evaluation of Disability Inventory (PEDI-NL)*® and
the Cycling Skills Checklist® at T1 and T2. The PEDI is a commonly used
scale to measure functional status across the domains of self-care, mobility and
social function in children with disability. As part of its calibration for use in the
Netherlands, a subscale was added to the mobility domain involving four levels
of bike riding skill. The PEDI-NL has good content and discriminative validity
and is reliable in children with disabilities*’. The Cycling Skills Checklist is a
20 item checklist of beginner bike skills where a score out of five is given for
each skill. The maximum score for the highest level of bike skills is 100. It has
not been validated in children with CP however has been used in research with
children with Down syndrome™'.

e Functional skills measured using the PEDI-CAT** (computer adaptive test) at
T1 and T2. The PEDI-CAT is a comprised of a comprehensive item bank of 276
functional activities acquired throughout infancy, childhood and adolescence.
The PEDI-CAT measures function in four domains: (1) Daily Activities; (2)
Mobility; (3) Social/Cognitive, and (4) Responsibility. It is valid and reliable for
use in parents of children with all ages with CP. The Content-Balanced version
of the PEDI-CAT will be used.

e Physical activity behaviour measured using a triaxial accelerometer® and the
Physical Activity Questionnaire for Children (PAQ—C)44 at T2. Accelerometry is
a feasible, reliable and validated method of measuring activity in children and
young people with CP™. The Activ8 ™ has been chosen as it is able to
distinguish cycling as a different type of physical activity from walking,
running, standing and sitting". The Activ8 ™ will be worn by each participant
for 7 days at TO and at T2. The Physical Activity Questionnaire for Children
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(PAQ-C) is a valid and reliable*® self-report 7-day recall assessment of physical
activity in children aged 8-20 years.

Overall self-perception measured with the Pictorial Scale of Perceived
Competence and Social Acceptance for Young Children”’ (ages 6-7 years) or
the Self Perception Profiles for Children*® (ages 8-13 years) and Adolescents*
(ages 14-15 years) at T1 and T2. These self-perception scales have good validity
valid in children without intellectual impairment47'49.

Self-perceived bike riding competence measured with using the bike-riding item
of the Pictorial Scale of Perceived Movement Skill Competence™. The scale
from which this item is drawn has good reliability, and face and construct
validity in children® ",

Attendance and involvement for participants in the intervention group during
the 3-day program as recorded by clinicians delivering the intervention group
protocol. Any home-based bike skills training during the intervention period in
both groups will be recorded by participants and parents each day of the
intervention period and each week during the follow up period in a participant
diary. Families will also be asked to assess the involvement of the child of a five
point adjectival scale from minimally involved to very involved in the practice
for each day of the seven-day intervention period.

Quality of life measured by Child Health Utility-9D (CHU-9D)? at T1 and T2.
The CHU-9D is a paediatric generic preference based measure of health related
quality of life>. It consists of a descriptive system and a set of preference
weights, giving utility values for each health state described by the descriptive
system, allowing for calculation of quality-adjusted life-years for cost utility
analysis. It consists of nine domains and has been validated in children aged 7-
17 years. Data of resources and time used to deliver the task-specific approach
to training bike skills and the parent-led home program will be collected by
clinicians and parents and used for cost-effectiveness analysis.

Fidelity assessed by examining the adherence of the clinicians and parents to the
intervention and comparison group protocols. The amount of time practicing
bike skills will be measured by participant diaries in both groups. Clinicians
will also complete attendance logs for participants in the intensive program
intervention group and will document adherence to the protocol as reported by
the parent on the comparison group phone call. Specific fidelity to the
intervention protocol will be by video analysis. One session of the intensive
program per participant will be videoed and analysed for adherence to the
protocol using the Motor Learning Strategies Rating Instrument - 20 Items™.

Participating families will be asked to document any other therapy, health or medical
interventions they receive during the study period on the participant diaries.

Exclusion during the study

All outcome data will be attempted to be collected for all enrolled participants with
the exception of those who withdraw consent.
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Treatment discontinuation

Participants in the intervention group or their parents may decide to stop the study
intervention at any time during the study. If a participant stops the intervention for
any reason, all evaluations required for the immediate and final study visit will still be
offered to the participant (unless the participant formally withdraws from the study).

Data analysis plan
Sample size calculation

Results of a survey conducted by the research team indicate that approximately 25%
of children with CP (GMFCS I-II) had learnt to ride a two-wheel bike in the home
environment led by their parents or caregivers®, which is likely to be the key goal of
many of the study participants. Within previous studies utilising the GAS to assess the
effectiveness of similar interventions in children with CP, the proportion of goals
attained or participants who have reached goal attainment has been reported between
66-86%, 23335355

Given this previous data, this study is powered to find an absolute difference of 50%
(from 25% in the home-program/comparison group to 75% in the intervention group)
in the proportion of participants who reach goal attainment following the intervention.
Assuming independent observations from individuals, a sample size of 19 in each
group (38 in total) would be required to identify a difference in proportions of 50%
with 80% power (based on a 2-sided test with a 5% level of significance). In this
study, participants in the intervention group will receive the intervention in groups. It
is likely that the outcomes for participants in the same group will be correlated or
clustered hence the sample size has been inflated to account for this correlation.
Assuming a small intra-cluster correlation of 0.1 between individuals within a cluster,
and assuming an average cluster size of five, this equates to a design effect of 1.4,
hence we will need to recruit 27 participants per arm (54 participants in total) to
obtain the effective sample size of 38. Finally we inflate the required sample size to
allow for 10% loss to follow-up, hence we plan to recruit a total of 60 participants
(approximately 30 per group).

Statistical analysis

All statistical analysis will be conducted on an intention-to-treat basis where outcome
data are available using STATA statistical software version 14°°. Descriptive statistics
will be used to characterise each group. Logistic regression will be used to assess the
effect of providing the novel task-specific intervention compared to the parent-led
home program on the primary outcome, bike-specific goal attainment, adjusted for
site as used in the randomisation process. Logistic regression will also be used to
compare secondary binary outcomes between each group and linear regression will be
used to compare secondary continuous outcomes between groups.

All analyses will be conducted using mixed effects models including a random effect
to allow for the clustering of participants within therapy groups in the intervention
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arm. As a secondary analysis, all analyses will be repeated using a per-protocol
analysis. In this analysis participants in the intervention group who discontinued the
intervention prior to completing the three day program will be excluded from the
analysis.

Participants will also be excluded from per-protocol analysis in either treatment group
if any of the following protocol violations occur following randomisation and during
the intervention and follow up periods

e Botulinum Toxin-A injections to the lower or upper limbs

e Musculoskeletal surgery or other major surgery that may affect their physical
ability

o Insertion of an intrathecal baclofen pump

e Occupational therapy or physiotherapy related to training two-wheel bike skills
other than the intervention or comparison group protocols

The economic appraisal will be conducted from a societal perspective. Cost-
consequence analysis, including cost-effectiveness analysis and cost-utility analysis,
will be carried out by comparing the incremental cost with the incremental benefit.
The cost-effectiveness analysis will compare the costs to the primary and secondary
outcomes demonstrating significance, and the cost-utility analysis will compare the
costs to the outcomes as measured by the CHU-9D’%. The costs associated with
resources and time used for each group will be assessed and compared.

Handling of missing data

Prior to analysis, the amount of missing data will be explored, along with a
comparison of distribution of key variables in individuals with and without missing
data. If there is a reasonable amount of missing data and the data summaries suggest
that the data are missing at random then all analyses will be presented following
multiple imputation for missing data using baseline variables as auxiliary variables.
Complete case analysis will also be conducted and reported. In the case there is little
missing data, a complete case analysis will form the primary analysis.

ETHICS AND DISSEMINATION

This study was granted multisite approval by the Human Research and Ethics
Committee at the Royal Children’s Hospital (#36209). The trial is registered with the
U.S. National Institutes of Health (NCT03003026) and recruitment is ongoing.

Data collected as part of this study will be entered and stored in electronic format on a
REDCap secure, web-based database”’. All other relevant electronic and paper data
files will be stored securely and accessible only to study investigators. Participant
confidentiality and privacy will be strictly held in trust by all study personnel.

Given the low risk nature of trial, a data monitoring committee is not required.
Adverse events (AEs) will be recorded from the time the participant signs the
informed consent form until the end of the last study visit. Any serious adverse event
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occurring in a study participant will be reported to all involved ethics committees
within 72 hours of occurrence.

This study is being completed as part of RT’s Doctor of Philosophy (PhD —
physiotherapy) at the University of Melbourne. It will form a major part of her thesis.
The results of this study will submitted to peer-reviewed journals and presented to
national and international conferences. Participating families will receive detailed
summaries of the results of the study and a brief summary of the results will be
distributed through the VCPR bi-annual newsletter and the CRE-CP e-
newsletter/website.

SIGNIFICANCE

This study will contribute to the evidence base regarding the effectiveness of
approaches to training bike skills in children with CP for attaining bike specific goals.
Further, the range of secondary outcomes will allow for assessment of the effect of
training bike skills on a range of meaningful outcomes for children and their families.
The results of the economic evaluation will be used for policy and decision making.
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All named investigators contributed to the design of this trial protocol, to drafting and
revising the manuscript and have approved this version for submission. Lead
investigator Rachel Toovey is responsible for all aspects of study conduct with a
particular focus on study oversight, recruitment, clinician training, reporting of
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Appendix 1: Schedule of assessments
VARIABLES STUDY PERIOD
l.niti.a! Baseline X Follow up study visits
Eligibility Assessment Allocation
Screen
s t1 =-6to-1 B t1=1-2 t2 = 13-15 weeks
TIME POINT t-1 weeks to =0 weeks
Confirmed CP X
GMFCS X X (Confirm)
Age X
Intellectual ability X
Healthy care giver available X
Live in Victoria / near border X
Appropriate bike and helmet X
Medical clearance X
BonT-A injections or surgery X X
(including insertion of X X
baclofen pump) in last 6
months
No other bike related therapy
during intervention and follow X X
up period
X
Informed Consent
Allocation X
Topography and motor type X
Manual Ability Classification X
Scale (MACS)
Previous bike riding practice X
Parent rated importance of X
bike skills goal attainment
Parent bike skills competence X
and interest
Parent social risk
questionnaire X
Goal attainment (GAS) X X X
Two-wheel bike skills (PEDI- X X X
NL & Cycling skills checklist)
Functional skills (PEDI-CAT) X X X
1
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Physical activity behaviour
(accelerometer & PAQ-C)

Self-perception (SPP-C/A)

Self-perceived bike riding
competence

Cost Utility (CHU -9D)

Attendance and involvement
in intervention group

Practice in intervention and
comparison group

Child involvement in
intervention and comparison
group training

Other therapy or medical
interventions

Adverse events
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X

X X

X X

X X
X
X
X
X
X

X
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STANDARD PrROTOCOL ITEMS: RECOMMENDATIONS FOR INTERVENTIONAL TRIALS

SPIRIT 2013 Checklist: Recommended items to address in a clinical trial protocol and related documents*
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Section/item

Item Description

No

Addressed on
page number

Administrative information

Title

Trial registration

Protocol version
Funding

Roles and
responsibilities

1

2a

2b

5a

5b
5¢c

Descriptive title identifying the study design, population, interventions, and, if applicable,

Trial identifier and registry name. If not yet registered, name of intended registry

All items from the World Health Organization Trial Registration Data Set
Date and version identifier
Sources and types of financial, material, and other support

Names, affiliations, and roles of protocol contributors

Name and contact information for the trial sponsor

ial acronym
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c
Role of study sponsor and funders, if any, in study design; collection, management, analy®is, and

interpretation of data; writing of the report; and the decision to submit the report for publidgtion, including

whether they will have ultimate authority over any of these activities
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1 3
2 . i - , . o
3 5d Composition, roles, and responsibilities of the coordinating centre, steering committee, ergglpoint
4 adjudication committee, data management team, and other individuals or groups overseeir§19 the ftrial, if
5 applicable (see Item 21a for data monitoring committee) w
6 iy
7 g
8 3
2 S
10 &
11 Introduction o
12 %
13 Background and 6a Description of research question and justification for undertaking the trial, including sumngry of relevant
14  rationale studies (published and unpublished) examining benefits and harms for each intervention §
15 a
16 6b Explanation for choice of comparators 3
17 =
18 Objectives 7 Specific objectives or hypotheses ,%
;g Trial design 8 Description of trial design including type of trial (eg, parallel group, crossover, factorial, si§gle group),
2 allocation ratio, and framework (eg, superiority, equivalence, noninferiority, exploratory) 73
22 'g-
;i Methods: Participants, interventions, and outcomes 3
3
25  Study setting 9 Description of study settings (eg, community clinic, academic hospital) and list of countrie§ where data will
=}
;? be collected. Reference to where list of study sites can be obtained z

28 Eligibility criteria 10

31 Interventions 11a

34 11b

37 11c

40 11d

Inclusion and exclusion criteria for participants. If applicable, eligibility criteria for study ceztres and
individuals who will perform the interventions (eg, surgeons, psychotherapists) I

0¢

N
Interventions for each group with sufficient detail to allow replication, including how and V\Een they will be
administered

, drug dose

glsanﬁ

Criteria for discontinuing or modifying allocated interventions for a given trial participant (
change in response to harms, participant request, or improving/worsening disease)

Baroal01

Strategies to improve adherence to intervention protocols, and any procedures for monit
(eg, drug tablet return, laboratory tests)

ing adherence

Relevant concomitant care and interventions that are permitted or prohibited during the t
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34
35
36
37
38
39
40
41
42
43
44
45
46
47

Outcomes

Participant timeline

Sample size

Recruitment

Methods: Assignment of interventions (for controlled trials)

Allocation:

Sequence
generation

Allocation
concealment
mechanism

Implementation

Blinding (masking)

Methods: Data collection, management, and analysis

12

13

14

15

16a

16b

16¢

17a

17b
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Primary, secondary, and other outcomes, including the specific measurement variable (e systolic blood

pressure), analysis metric (eg, change from baseline, final value, time to event), method & aggregation (eg, Protocol p10-12
median, proportion), and time point for each outcome. Explanation of the clinical relevanae of chosen

efficacy and harm outcomes is strongly recommended

@emqaj

Time schedule of enrolment, interventions (including any run-ins and washouts), assess
participants. A schematic diagram is highly recommended (see Figure)

nts, and visits for Figure 1, Appendix
1

Estimated number of participants needed to achieve study objectives and how it was deta
clinical and statistical assumptions supporting any sample size calculations

mined, including Protocol p13

Strategies for achieving adequate participant enrolment to reach target sample size Protocol p6-7

{waq//:dny wouy pepeowN\OQ ‘8T0C

Method of generating the allocation sequence (eg, computer-generated random numbersg, and list of any Protocol p8
factors for stratification. To reduce predictability of a random sequence, details of any plagned restriction

(eg, blocking) should be provided in a separate document that is unavailable to those wh@ enrol participants

or assign interventions

JWI09°

Mechanism of implementing the allocation sequence (eg, central telephone; sequentially Bumbered, Protocol p8
opaque, sealed envelopes), describing any steps to conceal the sequence until intervent'r§ns are assigned

28Tl

Who will generate the allocation sequence, who will enrol participants, and who will asmgﬁ participants to Protocol p8
interventions

CY

<

Q
Who will be blinded after assignment to interventions (eg, trial participants, care prowderfg outcome Protocol p8
assessors, data analysts), and how o

o)
If blinded, circumstances under which unblinding is permissible, and procedure for revealfg a participant’'s Protocol p8

allocated intervention during the trial
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3 Data collection 18a  Plans for assessment and collection of outcome, baseline, and other trial data, including @y related Protocol p10-12
4 methods processes to promote data quality (eg, duplicate measurements, training of assessors) arad a description of
5 study instruments (eg, questionnaires, laboratory tests) along with their reliability and valldxty, if known.
6 Reference to where data collection forms can be found, if not in the protocol g
7 s
8 18b  Plans to promote participant retention and complete follow-up, including list of any outcorie data to be Protocol p12-13
9 collected for participants who discontinue or deviate from intervention protocols §
10 ©
11 Data management 19 Plans for data entry, coding, security, and storage, including any related processes to pramote data quality Protocol p14
12 (eg, double data entry; range checks for data values). Reference to where details of dataiwanagement
:i procedures can be found, if not in the protocol §
[¢°]
15 statistical methods 20a  Statistical methods for analysing primary and secondary outcomes. Reference to where c%iher details of the Protocol p13-14
1? statistical analysis plan can be found, if not in the protocol 3
>0
B 20b  Methods for any additional analyses (eg, subgroup and adjusted analyses) 2 Protocol p13-14
o
3
20 20c  Definition of analysis population relating to protocol non-adherence (eg, as randomised agalysis), and any
;; statistical methods to handle missing data (eg, multiple imputation) g Protocol 13-14
o
23 %
24 Methods: Monitoring g
25 iy
26 Data monitoring 21a  Composition of data monitoring committee (DMC); summary of its role and reporting stru&ure; statement of Protocol p14
27 whether it is independent from the sponsor and competing interests; and reference to whé?re further details
28 about its charter can be found, if not in the protocol. Alternatively, an explanation of why egDMC is not
29 needed I
30 S
31 21b  Description of any interim analyses and stopping guidelines, including who will have access to these interim N/A
gg results and make the final decision to terminate the trial Q
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(%]
34  Harms 22 Plans for collecting, assessing, reporting, and managing solicited and spontaneously repo’gted adverse Protocol p14
22 events and other unintended effects of trial interventions or trial conduct %
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37  Auditing 23 Frequency and procedures for auditing trial conduct, if any, and whether the process will Be independent Protocol p14-15
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Plans for seeking research ethics committee/institutional review board (REC/IRB) approv,

uo 8@86T10-LT0C-US

Plans for communicating important protocol modifications (eg, changes to eligibility criteri:a';, outcomes,
analyses) to relevant parties (eg, investigators, REC/IRBs, trial participants, trial registriesg journals,
regulators) 2

0z A

Who will obtain informed consent or assent from potential trial participants or authorised ggirrogates, and
how (see Item 32)

Additional consent provisions for collection and use of participant data and biological spe
studies, if applicable

mens in ancillary

| pape@umoq

J|

How personal information about potential and enrolled participants will be collected, shargd, and maintained
in order to protect confidentiality before, during, and after the trial

=
]
Financial and other competing interests for principal investigators for the overall trial and gach study site
%.
Statement of who will have access to the final trial dataset, and disclosure of contractual ggreements that
limit such access for investigators

3
g
Provisions, if any, for ancillary and post-trial care, and for compensation to those who suf%r harm from trial
participation i

©

Plans for investigators and sponsor to communicate trial results to participants, healthcaréprofessionals,
the public, and other relevant groups (eg, via publication, reporting in results databases, @05 other data

sharing arrangements), including any publication restrictions IN
O
<
Authorship eligibility guidelines and any intended use of professional writers =
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(%]
Plans, if any, for granting public access to the full protocol, participant-level dataset, and Qatistical code
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o
Model consent form and other related documentation given to participants and authoriseegsurrogates
o
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ABSTRACT

Introduction: Two-wheel bike riding can be a goal for children with cerebral palsy
(CP) and a means of participating in physical activity. It is possible for some children
with CP to ride a two-wheel bike, however, currently far fewer can ride compared
with their typically developing peers. Evidence supports training targeted towards
goals of the child with CP and their family; yet there is little evidence to guide best-
practice bike skills training. Task-specific training may lead to attainment of two-
wheel bike specific goals. This study aims to determine if a novel task-specific
approach to training two-wheel bike skills is more effective than a parent-led home
program for attaining individualised two-wheel bike specific goals in independently
ambulant children with CP aged 6 -15 years.

Methods and Analysis: Sixty eligible children with CP (Gross Motor Function
Classification System levels I-II) aged 6 — 15 with goals relating to riding a two-
wheel bike will be randomised to either a novel task-specific centre-based group
program (intervention) or a parent-led home-based program (comparison), both
involving a one week intervention period. The primary outcome is goal attainment in
the week following the intervention period (T1). Secondary outcomes include; goal
attainment and participation in physical activity at three months post intervention (T2)
and bike skills, attendance and involvement in bike riding, self-perception and
functional skills at T1 and T2. Economic appraisal will involve cost-effectiveness and
cost-utility analyses. Adherence of clinicians and parents to the intervention and
comparison protocols will be assessed. Linear and logistic regression will be used to
assess the effect of the intervention, adjusted for site as used in the randomisation
process.

Ethics and dissemination: This study was approved by the Human Research and
Ethics Committees at the Royal Children’s Hospital (#36209). Results will be
disseminated via peer-reviewed publications and conference presentations.

Registration: NCT03003026; pre-results, recruitment ongoing.
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STRENGTHS AND LIMITATIONS

To our knowledge, this will be the first adequately powered randomised
controlled trial to evaluate the effectiveness of a novel task-specific bike skills
training program for attaining bike-specific goals in children with cerebral

9 palsy

e The range of secondary outcomes will allow for assessment of the effects of
12 training bike skills on a range of activity and participation outcomes

oNOYTULT D WN =
°

13 e Assessment of fidelity will enable evaluation of the extent to which clinicians
14 and families adhere to the intervention and comparison group protocols

e The economic appraisal will be useful for future policy and decision-making
17 e Due to the nature of the intervention, clinicians delivering the interventions
18 and participants will not be blind to allocation

2 Key words

24 Cerebral palsy
Physical activity
29 Participation

32 Children
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INTRODUCTION

Cerebral Palsy (CP) is the most common cause of childhood physical disability
affecting one in five hundred births'. It is a group of disorders of the development of
movement and posture, causing activity limitations that are attributed to non-
progressive disturbances occurring in the developing foetal or infant brain®. Children
with CP participate less in physical and recreational activities than their typically
developing peers’, putting them at increased risk of poor health and disease in
adulthood®. Effective means of engaging children with CP are required to improve
physical activity patterns in this population, and evidence supports training targeted
towards goals of the child and their family’. Bike riding is a common activity for
families® and may be an effective means of involving ambulant children with CP in
physical activity that is enjoyable and meaningful to them.

The Gross Motor Function Classification System (GMECS)’ uses five levels (I-V) to
classify children with CP according to their level of motor function. Children
classified as levels I-1I are independently ambulant with or without hand-held devices.
Far fewer ambulant children with CP (GMFCS I-II) can ride a two-wheel bike at any
given age compared to their typically developing peers, and if they do, they learn later
in life. However, it is possible for children with CP at GMFCS levels I and II to learn
to ride and the majority who do so, learn at home with their parents®.

Physiotherapists and occupational therapists routinely implement training to improve
motor skills in children with CP. However, there is very little specific evidence to
guide best practice in training of bike riding skills. The studies that do exist specific to
children with CP have been conducted on stationary bikes”'"' with no evidence to
suggest this translates to riding a two-wheel bike in the community. Further, the
current practices of Australian physiotherapists and occupational therapists for
training two-wheel bike skills in children with CP are not well understood.
Importantly, there does not appear to be a standard or usual care.

The development and testing of approaches to training bike skills is required to
provide clinicians and families with evidence-based guidance when working with
children with CP with two-wheel bike specific goals. Strong evidence exists for task-
specific training to improve general upper limb function in this population’ '* and
gross motor skills in adults following stroke'. Task-specific training involves
practice of context-specific tasks where the intervention focuses on the skills needed
for a task(s)'*. It is informed by principles of motor learning'® and dynamic systems
theory'® and involves a dynamic interaction between the task, the child and the
environment to achieve a motor skill in a task-specific context'’. Evidence for task-
specific training to improve gross motor skills in ambulant children with CP exists'®
" but is currently limited by poor study methodology and intervention heterogeneity.
An intensive task-specific approach to training bike skills has seen promising
outcomes in a group setting at the two main paediatric rehabilitation settings in
Victoria, Australia demonstrated through results from a small pilot case series (n=5)"".

4
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Whilst this clinical evidence supports the safety and feasibility of task-specific
training in bike riding in a group setting, an adequately powered study with a
comparison group is required to ascertain the effectiveness of such an approach.

Objectives

The primary objective of this study is to determine if a novel task-specific approach to
training bike skills is more effective than a parent-led home program in ambulant
children with CP (GMFCS I-1I) aged 6 - 15 years, for attaining individualised two-
wheel bike specific goals immediately following the intervention period (T1).

The secondary objectives of this study are:

1. To determine if a novel task-specific approach to training bike skills is more
effective compared to a parent-led home program in children with CP
(GMFCS I-II) aged 6 - 15 on

Goal attainment at three months following the intervention (T2)

Acquiring and retaining two-wheel bike skills at T1 and T2

Functional skills at T1 and T2.

Physical activity behaviour at T2

Self-perception at T1 and T2

Self-perceived bike riding competence at T1 and T2

2. To compare attendance and involvement in bike skills training between the
intervention and comparison groups during the intervention and follow up
periods

3. To conduct an economic appraisal, involving assessment of quality of life, of
the intervention compared to the comparison program

4. To examine clinician and parent fidelity with delivery of both group protocols

e o o

METHODS AND ANALYSIS
Design

Assessor-blinded, parallel group, randomised controlled, multicentre, superiority trial
comparing a novel task-specific approach to a parent-led home program for training
bike skills. This study involves a one week intervention period and three month
follow up period (Figure 1).

Setting
The study will be conducted through the Victorian Paediatric Rehabilitation Service
(VPRS: a state wide rehabilitation service for children with rehabilitation goals

including children with CP) at the Royal Children’s Hospital and the Monash
Children’s Hospital in Melbourne, Australia.
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Participants

Sixty participants will be recruited from the Victorian Cerebral Palsy Register
(VCPR: a register of children with CP who were born in Victoria or receive health
services in Victoria) and the VPRS. Approximately 30 children will be randomised to
the intervention group and 30 children will be randomised to the comparison group
(Figure 1). Each participant must meet all of the inclusion criteria and none of the
exclusion criteria to be enrolled in this study (Table 1).

Table 1: Inclusion and exclusion criteria

Inclusion criteria

Exclusion criteria

o [s between 6 - 15 years old at the time
of randomisation

e Has CP as determined by the VCPR or
in writing from the child’s general
practitioner or paediatrician if not on
the VCPR

e [s independently ambulant without
aids (GMFCS I-1I)

e Has goals related to improving two-
wheel bike skills

e Has a primary caregiver available to
participate in the intervention

e Has a legally acceptable representative
capable of understanding the informed
consent document and providing
consent on the participant’s behalf

e Lives in Victoria or close to the
Victorian border in New South Wales
and receives health services in
Victoria

e Has access to an appropriately sized
two-wheel bike and helmet

¢ Has medical clearance to participate in
the study from the child’s general
practitioner, paediatrician or paediatric
specialist

e Participant and primary caregiver able
to understand English

e Has a moderate to severe intellectual
impairment

e Has a dual diagnosis with another
developmental disability or medical
condition that may impact on their
ability or safety to train two-wheel
bike skills

e Had musculoskeletal surgery, or other
major surgery including insertion of a
baclofen pump that may affect their
physical ability in the 6 months prior
to randomisation

e Had Botulinum toxin-A injections to
the lower limbs and/or upper limbs in
the six months prior to randomisation

Recruitment procedures

Participants will be identified and recruited through the VCPR and the VPRS at the
Royal Children’s Hospital and Monash Children’s Hospital. The study will also be
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advertised on the National Health and Medical Research Council (NHMRC) Centre of
Research Excellence in Cerebral Palsy (CRE-CP) newsletter and website.

Victorian Cerebral Palsy Register

Within this register, it is recorded whether parents or primary care givers have
consented to being contacted for research purposes. Invitations to participate in the
study will be sent by VCPR staff to potentially eligible participants whose
parents/primary care givers have provided consent by email or letter including a full
participant information and consent form. Families will have the opportunity to
contact the VCPR to request that their contact details not be passed onto the study
team for follow up and screening for eligibility which will occur by email and phone.

The Victorian Paediatric Rehabilitation Service

Waitlists for services and clinics at VPRS sites at The Royal Children’s Hospital and
Monash Children’s Hospital, will also be used to identify potentially eligible
participants. A VPRS clinician will contact the parents of potentially eligible
participants as per respective VPRS site physiotherapy waitlists. Potentially eligible
participants who attend VPRS clinics at both hospitals during the recruitment period
but are not yet on the respective VPRS physiotherapy waitlists will also be identified
by VPRS clinicians. Interested families will be given the study contact’s details or
permission will be sought by the VPRS clinicians to pass their contact information on
to the study contact for screening and follow up.

The Centre for Research Excellence in Cerebral Palsy website and e-newsletter

An advertisement inviting eligible families to participate in the study will be posted
on a parent, clinician and researcher website for the management and treatment of CP
(http://www.cre-cp.org.au) and in the website’s e-newsletter during the recruitment
period.

Baseline study visit

Eligible participants will be enrolled in the study at the baseline (T0) assessment visit
up to six weeks prior to the intervention period. Written informed consent will be
obtained prior to performing any assessments and randomisation by Principal
Investigator or trained outcomes assessor. The following will be collected at the TO
assessment (see also Appendix 1):

e Age, intellectual impairment (if any) and description of the CP including:
topography, motor type, GMFCS level and Manual Ability Classification
System level

e Previous time spent practicing bike skills on average per week or month since
commencement of bike skills practice

e Parent rated importance of their child attaining their goals, competence of
their own bike skills and family interest in bike riding on a five point scale
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e Family social risk as measured by a questionnaire comprised of six questions
regarding social status including family structure, education of primary
caregiver, occupation of primary income earner, employment status of primary
income earner, language spoken at home and maternal age at birth?!

e Goals will be set by the child, parent and outcomes assessor together using the
Goal Attainment Scale (GAS)22

e Baseline data for secondary outcomes will be collected including: two wheel
bike skills, functional skills, physical activity behaviour, self-perception, self-
perceived two-wheel bike riding competence and health-related quality of life
as assessed by the measures detailed below under “Primary and secondary
outcome measures.”

Randomisation and blinding

A statistician not directly involved in the study will prepare the randomisation
schedule using computer-generated block randomisation with variable block sizes.
Randomisation will be stratified by site. The statistician will generate opaque,
numbered, sealed envelopes according to the randomisation schedule. In the week
prior to the intervention period the participant will be allocated a sequential study
number within the appropriate strata. Participants will then be randomised by a study
investigator not involved in assessment procedures who will open the envelopes and
inform participants of their allocation via phone or email. Participants who are already
known to either site will be randomised within that site, otherwise families will be
randomised within a site based on family preference or home location. The outcome
assessors will be blind to group allocation but it will not be possible to blind the
treating clinicians or participants.

Details of the intervention and comparison
The intervention: Novel task-specific bike skills training program

Participants randomised to the intervention group will participate in a novel bike
skills training program conducted over three consecutive days, with a further four
days for practicing the learnt skills at home (seven-day intervention period). This
approach involves seven key components:

1. Task-specific: Training will be informed by the dynamic systems theory and
principles of motor learning. The dynamic interaction between systems
including the task, the child and the environment is considered to achieve motor
skills in a task-specific context '°. Each of these systems is considered at the
stages of the motor learning process. Initially new motor tasks are scaffolded, so
that the participant will always actively complete at least part of the task. This
may involve task demonstration or physical guidance. As performance
improves, the task and/or environment in altered to encourage problem solving
and increase the motor challenge. This may include modifying the bike (e.g.
seat height, location of the brakes, basic straps for hand or feet) and reducing
the physical guidance in order to achieve each progression of the skill/s. Once a
motor skill is acquired, variability and randomness of practice in terms of task
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difficulty and environmental challenge will be introduced to increase the
complexity and generalisability of the skill*. Overall practice will be repetitive,
progressive, variable and favour whole skill practice rather than part practice®.
The amount and type of feedback from the trainer will be guided by participant
preference, and will focus on knowledge of results or performance for each new
skill **, for example getting on and off the bike. Participants will utilise their
own two-wheel bike without training wheels and helmet where possible. Cones
or markers will be used as visual cues for skill practice.

2. Group-based: Training will be delivered to groups of up to six participants.

There is evidence to suggest group-based rehabilitation programs improve
functional skills, self-perceived performance and cost-effectiveness of treatment
as much, or more than individual therapy 3

3. Clinician-mediated: Each program will be conducted by at least one

physiotherapist and one other clinician (physiotherapist, occupational therapist
or allied health assistant). There will be a minimum ratio of one clinician to
three child participants in each group. All clinicians will be employed by VPRS
and will undertake six to eight hours training in the intervention protocol in the
four months prior to delivering the intervention. The same two clinicians will
lead the three days of each program.

4. Intensive: Each program will run for two hours per day over three consecutive

days during one week of the school holiday period. This intensity is supported
by motor learning literature, in particular the benefits of repetitive practice in
the skill acquisition phase. This intensity allows for repetitive practice'®,
including repetitive practice in the home environment following the program
and has been supported by parent evaluation of the intensive program delivered
as part of the pilot case series”’. Breaks from physical activity will be offered at
least every 30 minutes and families can request additional rests. Participants
will also be given a home program of one to three bike skills practice exercises
following each session and encouraged to practice these up to 30 minutes per
day during the week-long intervention period and three to five bike skills to
practice when able in the three month follow up period.

5. Goal-directed: Evidence suggests interventions that are goal-directed improve

gross motor function more than those that are not*’. Goal setting is a key
component of paediatric rehabilitation and has been well established in the
literature 2*. The Goal Attainment Scale (GAS) will be used as an outcome
measure and as a process for setting goals related to bike skills training.
Clinicians delivering the intervention will be aware of each participant’s goals,
which will be used to provide individualised opportunities for problem solving
and drive the movements required to meet the task demands® *°.,

6. Parent or caregiver involvement: At least one parent or caregiver will be

required to attend each session of the program. Parent involvement and
education is recognised as a key component in family-centred practice3 LIt
facilitates a partnership between the clinician and parent towards achieving the
child’s goal. Parents will be coached by the clinician during the three-day
intervention regarding approaches to motor learning, including gradually
increasing the difficulty of the task whilst ensuring this intersects with success.
Parents will be provided verbal guidance regarding strategies and safety of
practice in the home environment™.
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7. Ecological setting: When possible the program will be conducted in outdoor
recreation or community reserves at or in close proximity to the rehabilitation
service. This aligns with dynamic systems theory and task-specific training in
terms of the role the environment has in promoting motor learning. Different
surfaces and gradients will be available to individualise the environment based
on each participant's stage of motor learning and to promote successful problem
solving. All program settings will be conducted away from roads and busy
public spaces. Participants will be encouraged to practice outside of the program
in similar environments and advised to avoid practice on roads, busy bike paths
or other risky environments during the intervention and follow up periods.

The comparison: Parent-led home bike skills training program

Current bike skills training for children with CP is not well understood. Given the
lack of specific evidence, current practice is not likely to be uniform in approach,
dosage or setting. Whilst the majority of ambulant children with CP (GMFCS I-II) are
currently not able to ride a two-wheel bike, many of those who can ride learnt in
informal settings with their families®. There also is evidence to support home-based
therapy programs involving parent education for goal attainment in children with CP°
32 Given this, it seemed appropriate that the comparison group for the intervention
was a parent-led, home-based program.

Participants randomised to the comparison group will receive written general
information on training bike skills either in person or via email dependent on
consenting and baseline assessment location. Families will receive this information at
the start of the one-week period of training during the school holidays. Parents will
be encouraged to work with their child on two-wheel bike skills goals guided by the
written information (available on request). This information involves:

1. Intensity: Families will be encouraged to practice at least 30 - 45 minutes on
each of the seven days of the one-week period.

2. Safety: Families will be encouraged to practice in settings away from roads and
busy public spaces. They will also be advised to perform a risk assessment of
the location prior to commencing. Information on appropriate weather and
adequate hydration will also be included.

3. Appropriate bike and helmet fit: Information regarding fitting the bike and
helmet to the child for skill development, safety and potentially useful
modifications will be provided.

A trained VPRS physiotherapist will also telephone families in the comparison group
between three to five days into training period. The purpose of this phone call will be
to inquire about how the family is managing with the training program and to offer
general advice regarding practice for the remaining two-four days of the training
period.

10
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Primary and secondary outcome measures

Outcomes will be measured in the week following (T1) and three months (12-14
weeks) following (T2) the intervention period (Appendix 1). Outcomes will be
assessed by the Principal Investigator (RT) or a physiotherapist trained in the
outcomes assessment, both blinded to group allocation.

The primary outcome, goal attainment at T1, will be measured using the GAS, a
criterion referenced tool for individualized and collaborative goal setting between the
child, family and clinician®*?* **. The GAS is commonly used in rehabilitation for
children with CP because it is valid®, reliable and responsive® in this heterogeneous
population. The GAS will be facilitated by the blinded outcomes assessors, trained in
administering the GAS. Two to three individualized and measurable two-wheel bike
specific activity or participation goals per participant will be set at the baseline visit
(T0). Six potential outcomes will be specified for each goal: -3 (deterioration), -2
(equal to start), -1 (less than expected), 0 (expected), 1 (somewhat more than
expected), 2 (much more than expected).”> Children aged 8 — 15 will lead the goal
setting at TO and scoring of goal attainment at T1, whilst children aged 6 — 7 will
complete the process with their parent and clinician. The primary outcome, goal
attainment, is defined as attainment of at least one goal to an expected (score of zero)
or greater level. While varied interpretations of goal attainment have been used,
including averaging the number of goals achieved, recent literature in rehabilitation
suggests that the chosen definition reflects a clinically relevant change and allows for
appropriate statistical analysis, in that it is not treated as a continuous variable® *¢ %" .

The secondary outcomes will be assessed as follows:

e Goal attainment at T2 measured using the GAS™®

o Bike skills acquisition and retention measured using the subscale items related
to bike skills in the mobility domain of the functional skills in the Dutch
calibration of Paediatric Evaluation of Disability Inventory (PEDI-NL)*® and
the Cycling Skills Checklist®® at T1 and T2. The PEDI is a commonly used
scale to measure functional status across the domains of self-care, mobility and
social function in children with disability. As part of its calibration for use in the
Netherlands, a subscale was added to the mobility domain involving four levels
of bike riding skill. The PEDI-NL has good content and discriminative validity
and is reliable in children with disabilities*’. The Cycling Skills Checklist is a
20 item checklist of beginner bike skills where a score out of five is given for
each skill. The maximum score for the highest level of bike skills is 100. It has
not been validated in children with CP however has been used in research with
children with Down syndrome*'.

e Functional skills measured using the PEDI-CAT** (computer adaptive test) at
T1 and T2. The PEDI-CAT is a comprised of a comprehensive item bank of 276
functional activities acquired throughout infancy, childhood and adolescence.
The PEDI-CAT measures function in four domains: (1) Daily Activities; (2)
Mobility; (3) Social/Cognitive, and (4) Responsibility. It is valid and reliable for
use in parents of children with all ages with CP. The Content-Balanced version
of the PEDI-CAT will be used.
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e Physical activity behaviour measured using a triaxial accelerometer® and the

Physical Activity Questionnaire for Children (PAQ—C)44 at T2. Accelerometry is
a feasible, reliable and validated method of measuring activity in children and
young people with CP™. The Activ8 ™ will be used as it is able to distinguish
cycling as a different type of physical activity from walking, running, standing
and sitting43. The Activ8 ™ will be worn by each participant for 7 days at TO
and at T2. The Physical Activity Questionnaire for Children (PAQ-C) is a valid
and reliable* self-report 7-day recall assessment of physical activity in children
aged 8-20 years.

Overall self-perception measured with the Pictorial Scale of Perceived
Competence and Social Acceptance for Young Children*’ (ages 6-7 years) or
the Self Perception Profiles for Children*® (ages 8-13 years) and Adolescents*
(ages 14-15 years) at T1 and T2. These self-perception scales have good validity
valid in children without intellectual impairment47'49.

Self-perceived bike riding competence measured with the bike-riding item of
the Pictorial Scale of Perceived Movement Skill Competenceso. The scale from
which this item is drawn has good reliability, and face and construct validity in
children™ ',

Attendance and involvement for participants in the intervention group during
the 3-day program as recorded by clinicians delivering the intervention group
protocol. Any home-based bike skills training during the intervention period in
both groups will be recorded by participants and parents each day of the
intervention period and each week during the follow up period in a participant
diary. Families will also be asked to assess the involvement of the child of a five
point adjectival scale from minimally involved to very involved in the practice
for each day of the seven-day intervention period.

Quality of life measured by Child Health Utility-9D (CHU-9D)> at T1 and T2.
The CHU-9D is a paediatric generic preference based measure of health related
quality of life>*. Tt consists of a descriptive system and a set of preference
weights, giving utility values for each health state described by the descriptive
system, allowing for calculation of quality-adjusted life-years for cost utility
analysis. It consists of nine domains and has been validated in children aged 7-
17 years. Data of resources and time used to deliver the task-specific approach
to training bike skills and the parent-led home program will be collected by
clinicians and parents and used for cost-effectiveness analysis.

Fidelity assessed by examining the adherence of the clinicians and parents to the
intervention and comparison group protocols. The amount of time practicing
bike skills will be measured by participant diaries in both groups. Clinicians
will also complete attendance logs for participants in the intensive program
intervention group and will document adherence to the protocol as reported by
the parent on the comparison group phone call. Specific fidelity to the
intervention protocol will be by video analysis. One session of the intensive
program per participant will be videoed and analysed for adherence to the
protocol using the Motor Learning Strategies Rating Instrument - 20 Items™.

Participating families will be asked to document any other therapy, health or medical
interventions they receive during the study period on the participant diaries.
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Exclusion during the study

All outcome data will be attempted to be collected for all enrolled participants with
the exception of those who withdraw consent.

Treatment discontinuation

Participants in the intervention group or their parents may decide to stop the
intervention at any time during the study. If a participant stops the intervention for
any reason, all evaluations required for the immediate and final study visit will still be
offered to the participant (unless the participant formally withdraws from the study).

Data analysis plan
Sample size calculation

Results of a survey conducted by the research team indicate that approximately 25%
of children with CP (GMFCS I-II) had learnt to ride a two-wheel bike in the home
environment led by their parents or caregivers®, which is likely to be the key goal of
many of the study participants. Within previous studies utilising the GAS to assess the
effectiveness of similar interventions in children with CP, the proportion of goals
attained or participants who have reached goal attainment has been reported between
66-86, 28355355

Using the results of previous studies, this study is powered to find an absolute
difference of 50% (from 25% in the home-program/comparison group to 75% in the
intervention group) in the proportion of participants who reach goal attainment
following the intervention. Assuming independent observations from individuals, a
sample size of 19 in each group (38 in total) would be required to identify a difference
in proportions of 50% with 80% power (based on a 2-sided test with a 5% level of
significance). In this study, participants in the intervention group will receive the
intervention in groups. It is likely that the outcomes for participants in the same group
will be correlated or clustered hence the sample size has been inflated to account for
this correlation. Assuming a small intra-cluster correlation of 0.1 between individuals
within a cluster, and assuming an average cluster size of five, this equates to a design
effect of 1.4, hence we will need to recruit 27 participants per arm (54 participants in
total) to obtain the effective sample size of 38. Finally we inflate the required sample
size to allow for 10% loss to follow-up, hence we plan to recruit a total of 60
participants (approximately 30 per group).

Statistical analysis

All statistical analysis will be conducted on an intention-to-treat basis where outcome
data are available using STATA statistical software version 14°°. Descriptive statistics
will be used to characterise each group. Logistic regression will be used to assess the
effect of providing the novel task-specific intervention compared to the parent-led
home program on the primary outcome, bike-specific goal attainment, adjusted for
site as used in the randomisation process. Logistic regression will also be used to
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compare secondary binary outcomes between each group and linear regression will be
used to compare secondary continuous outcomes between groups.

All analyses will be conducted using mixed effects models including a random effect
to allow for the clustering of participants within therapy groups in the intervention
arm. As a secondary analysis, all analyses will be repeated using a per-protocol
analysis. In this analysis participants in the intervention group who discontinued the
intervention prior to completing the three day program will be excluded from the
analysis.

Participants will also be excluded from per-protocol analysis in either treatment group
if any of the following protocol violations occur following randomisation and during
the intervention and follow up periods

e Botulinum Toxin-A injections to the lower or upper limbs

e Musculoskeletal surgery or other major surgery that may affect their physical
ability

o Insertion of an intrathecal baclofen pump

e Occupational therapy or physiotherapy related to training two-wheel bike skills
other than the intervention or comparison group protocols

The economic appraisal will be conducted from a societal perspective. Cost-
consequence analysis, including cost-effectiveness analysis and cost-utility analysis,
will be carried out by comparing the incremental cost with the incremental benefit.
The cost-effectiveness analysis will compare the costs to the primary and secondary
outcomes demonstrating significance, and the cost-utility analysis will compare the
costs to the outcomes as measured by the CHU-9D’%. The costs associated with
resources and time used for each group will be assessed and compared.

Handling of missing data

Prior to analysis, the amount of missing data will be explored, along with a
comparison of distribution of key variables in individuals with and without missing
data. If there is a reasonable amount of missing data and the data summaries suggest
that the data are missing at random then all analyses will be presented following
multiple imputation for missing data using baseline variables as auxiliary variables.
Complete case analysis will also be conducted and reported. In the case there is little
missing data, a complete case analysis will form the primary analysis.

ETHICS AND DISSEMINATION

This study was granted multisite approval by the Human Research and Ethics
Committee at the Royal Children’s Hospital (#36209). The trial is registered with the
U.S. National Institutes of Health (NCT03003026) and recruitment is ongoing.

Data collected as part of this study will be entered and stored in electronic format on a
REDCap secure, web-based database”’. All other relevant electronic and paper data
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files will be stored securely and accessible only to study investigators. Participant
confidentiality and privacy will be strictly held in trust by all study personnel.

Given the low risk nature of trial, a data monitoring committee is not required.
Adverse events (AEs) will be recorded from the time the participant signs the
informed consent form until the end of the last study visit. Any serious adverse event
occurring in a study participant will be reported to all involved ethics committees
within 72 hours of occurrence.

This study is being completed as part of RT’s Doctor of Philosophy (PhD —
physiotherapy) at the University of Melbourne. It will form a major part of her thesis.
The results of this study will submitted to peer-reviewed journals and presented to
national and international conferences. Participating families will receive detailed
summaries of the results of the study and a brief summary of the results will be
distributed through the VCPR bi-annual newsletter and the CRE-CP e-
newsletter/website.

SIGNIFICANCE

This study will contribute to the evidence base regarding the effectiveness of
approaches to training bike skills in children with CP for attaining bike specific goals.
Further, the range of secondary outcomes will allow for assessment of the effect of
training bike skills on a range of meaningful outcomes for children and their families.
The results of the economic evaluation will be used for policy and decision making.

INVESTIGATOR CONTRIBUTIONS

All named investigators contributed to the design of this trial protocol, to drafting and
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Figure 1 Study timeline, t.;: enrolment and baseline assessment time point, to
randomisation and allocation time point, t;: first follow up assessment time point, t:
final follow up assessment time point, MCH: Monash Children’s Hospital, PICF:
Participant information and consent form, RCH: The Royal Children’s Hospital,
VCPR: Victorian Cerebral Palsy Register, VPRS: Victorian Paediatric Rehabilitation
Service.
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Appendix 1: Schedule of assessments
VARIABLES STUDY PERIOD
l.niti.a! Baseline X Follow up study visits
Eligibility Assessment Allocation
Screen
s t1 =-6to-1 B t1=1-2 t2 = 13-15 weeks
TIME POINT t-1 weeks to =0 weeks
Confirmed CP X
GMFCS X X (Confirm)
Age X
Intellectual ability X
Healthy care giver available X
Live in Victoria / near border X
Appropriate bike and helmet X
Medical clearance X
BonT-A injections or surgery X X
(including insertion of X X
baclofen pump) in last 6
months
No other bike related therapy
during intervention and follow X X
up period
X
Informed Consent
Allocation X
Topography and motor type X
Manual Ability Classification X
Scale (MACS)
Previous bike riding practice X
Parent rated importance of X
bike skills goal attainment
Parent bike skills competence X
and interest
Parent social risk
questionnaire X
Goal attainment (GAS) X X X
Two-wheel bike skills (PEDI- X X X
NL & Cycling skills checklist)
Functional skills (PEDI-CAT) X X X
1
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Physical activity behaviour
(accelerometer & PAQ-C)

Self-perception (SPP-C/A)

Self-perceived bike riding
competence

Cost Utility (CHU -9D)

Attendance and involvement
in intervention group

Practice in intervention and
comparison group

Child involvement in
intervention and comparison
group training

Other therapy or medical
interventions

Adverse events

BMJ Open

X

X X

X X

X X
X
X
X
X
X

X
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STANDARD PrROTOCOL ITEMS: RECOMMENDATIONS FOR INTERVENTIONAL TRIALS

SPIRIT 2013 Checklist: Recommended items to address in a clinical trial protocol and related documents*
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Section/item

Item Description

No

Addressed on
page number

Administrative information

Title

Trial registration

Protocol version
Funding

Roles and
responsibilities

1

2a

2b

5a

5b
5¢c

Descriptive title identifying the study design, population, interventions, and, if applicable,

Trial identifier and registry name. If not yet registered, name of intended registry

All items from the World Health Organization Trial Registration Data Set
Date and version identifier
Sources and types of financial, material, and other support

Names, affiliations, and roles of protocol contributors

Name and contact information for the trial sponsor

ial acronym
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Role of study sponsor and funders, if any, in study design; collection, management, analy®is, and

interpretation of data; writing of the report; and the decision to submit the report for publidgtion, including

whether they will have ultimate authority over any of these activities
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1 3
2 . i - , . o
3 5d Composition, roles, and responsibilities of the coordinating centre, steering committee, ergglpoint
4 adjudication committee, data management team, and other individuals or groups overseeir§19 the ftrial, if
5 applicable (see Item 21a for data monitoring committee) w
6 iy
7 g
8 3
2 S
10 &
11 Introduction o
12 %
13 Background and 6a Description of research question and justification for undertaking the trial, including sumngry of relevant
14  rationale studies (published and unpublished) examining benefits and harms for each intervention §
15 a
16 6b Explanation for choice of comparators 3
17 =
18 Objectives 7 Specific objectives or hypotheses ,%
;g Trial design 8 Description of trial design including type of trial (eg, parallel group, crossover, factorial, si§gle group),
2 allocation ratio, and framework (eg, superiority, equivalence, noninferiority, exploratory) 73
22 'g-
;i Methods: Participants, interventions, and outcomes 3
3
25  Study setting 9 Description of study settings (eg, community clinic, academic hospital) and list of countrie§ where data will
=}
;? be collected. Reference to where list of study sites can be obtained z

28 Eligibility criteria 10

31 Interventions 11a

34 11b

37 11c

40 11d

Inclusion and exclusion criteria for participants. If applicable, eligibility criteria for study ceztres and
individuals who will perform the interventions (eg, surgeons, psychotherapists) I

0¢

N
Interventions for each group with sufficient detail to allow replication, including how and V\Een they will be
administered

, drug dose

glsanﬁ

Criteria for discontinuing or modifying allocated interventions for a given trial participant (
change in response to harms, participant request, or improving/worsening disease)

Baroal01

Strategies to improve adherence to intervention protocols, and any procedures for monit
(eg, drug tablet return, laboratory tests)

ing adherence

Relevant concomitant care and interventions that are permitted or prohibited during the t

Wbigdod Aq
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34
35
36
37
38
39
40
41
42
43
44
45
46
47

Outcomes

Participant timeline

Sample size

Recruitment

Methods: Assignment of interventions (for controlled trials)

Allocation:

Sequence
generation

Allocation
concealment
mechanism

Implementation

Blinding (masking)

Methods: Data collection, management, and analysis

12

13

14

15

16a

16b

16¢

17a

17b
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Primary, secondary, and other outcomes, including the specific measurement variable (e systolic blood

pressure), analysis metric (eg, change from baseline, final value, time to event), method & aggregation (eg, Protocol p10-12
median, proportion), and time point for each outcome. Explanation of the clinical relevanae of chosen

efficacy and harm outcomes is strongly recommended

@emqaj

Time schedule of enrolment, interventions (including any run-ins and washouts), assess
participants. A schematic diagram is highly recommended (see Figure)

nts, and visits for Figure 1, Appendix
1

Estimated number of participants needed to achieve study objectives and how it was deta
clinical and statistical assumptions supporting any sample size calculations

mined, including Protocol p13

Strategies for achieving adequate participant enrolment to reach target sample size Protocol p6-7
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Method of generating the allocation sequence (eg, computer-generated random numbersg, and list of any Protocol p8
factors for stratification. To reduce predictability of a random sequence, details of any plagned restriction

(eg, blocking) should be provided in a separate document that is unavailable to those wh@ enrol participants

or assign interventions

JWI09°

Mechanism of implementing the allocation sequence (eg, central telephone; sequentially Bumbered, Protocol p8
opaque, sealed envelopes), describing any steps to conceal the sequence until intervent'r§ns are assigned

28Tl

Who will generate the allocation sequence, who will enrol participants, and who will asmgﬁ participants to Protocol p8
interventions

CY

<

Q
Who will be blinded after assignment to interventions (eg, trial participants, care prowderfg outcome Protocol p8
assessors, data analysts), and how o

o)
If blinded, circumstances under which unblinding is permissible, and procedure for revealfg a participant’'s Protocol p8

allocated intervention during the trial
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3 Data collection 18a  Plans for assessment and collection of outcome, baseline, and other trial data, including @y related Protocol p10-12
4 methods processes to promote data quality (eg, duplicate measurements, training of assessors) arad a description of
5 study instruments (eg, questionnaires, laboratory tests) along with their reliability and valldxty, if known.
6 Reference to where data collection forms can be found, if not in the protocol g
7 s
8 18b  Plans to promote participant retention and complete follow-up, including list of any outcorie data to be Protocol p12-13
9 collected for participants who discontinue or deviate from intervention protocols §
10 ©
11 Data management 19 Plans for data entry, coding, security, and storage, including any related processes to pramote data quality Protocol p14
12 (eg, double data entry; range checks for data values). Reference to where details of dataiwanagement
:i procedures can be found, if not in the protocol §
[¢°]
15 statistical methods 20a  Statistical methods for analysing primary and secondary outcomes. Reference to where c%iher details of the Protocol p13-14
1? statistical analysis plan can be found, if not in the protocol 3
>0
B 20b  Methods for any additional analyses (eg, subgroup and adjusted analyses) 2 Protocol p13-14
o
3
20 20c  Definition of analysis population relating to protocol non-adherence (eg, as randomised agalysis), and any
;; statistical methods to handle missing data (eg, multiple imputation) g Protocol 13-14
o
23 %
24 Methods: Monitoring g
25 iy
26 Data monitoring 21a  Composition of data monitoring committee (DMC); summary of its role and reporting stru&ure; statement of Protocol p14
27 whether it is independent from the sponsor and competing interests; and reference to whé?re further details
28 about its charter can be found, if not in the protocol. Alternatively, an explanation of why egDMC is not
29 needed I
30 S
31 21b  Description of any interim analyses and stopping guidelines, including who will have access to these interim N/A
gg results and make the final decision to terminate the trial Q
[0
(%]
34  Harms 22 Plans for collecting, assessing, reporting, and managing solicited and spontaneously repo’gted adverse Protocol p14
22 events and other unintended effects of trial interventions or trial conduct %
[}
37  Auditing 23 Frequency and procedures for auditing trial conduct, if any, and whether the process will Be independent Protocol p14-15
gg from investigators and the sponsor g
o
40 2
41 Ethics and dissemination Q@
= 0
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Declaration of
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Ancillary and post-
trial care

Dissemination policy

Appendices

Informed consent
materials
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25

26a

26b

27

31a

31b
31c

32
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Plans for seeking research ethics committee/institutional review board (REC/IRB) approv,

uo 8@86T10-LT0C-US

Plans for communicating important protocol modifications (eg, changes to eligibility criteri:a';, outcomes,
analyses) to relevant parties (eg, investigators, REC/IRBs, trial participants, trial registriesg journals,
regulators) 2

0z A

Who will obtain informed consent or assent from potential trial participants or authorised ggirrogates, and
how (see Item 32)

Additional consent provisions for collection and use of participant data and biological spe
studies, if applicable

mens in ancillary

| pape@umoq

J|

How personal information about potential and enrolled participants will be collected, shargd, and maintained
in order to protect confidentiality before, during, and after the trial

=
]
Financial and other competing interests for principal investigators for the overall trial and gach study site
%.
Statement of who will have access to the final trial dataset, and disclosure of contractual ggreements that
limit such access for investigators

3
g
Provisions, if any, for ancillary and post-trial care, and for compensation to those who suf%r harm from trial
participation i

©

Plans for investigators and sponsor to communicate trial results to participants, healthcaréprofessionals,
the public, and other relevant groups (eg, via publication, reporting in results databases, @05 other data

sharing arrangements), including any publication restrictions IN
O
<
Authorship eligibility guidelines and any intended use of professional writers =
[0
(%]
Plans, if any, for granting public access to the full protocol, participant-level dataset, and Qatistical code
[}

o
Model consent form and other related documentation given to participants and authoriseegsurrogates
o

‘ybuAd

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

Page 28 of 29

Protocol p1, 14

Protocol p14-15

Protocol p7

N/A

Protocol p14

Protocol p1

N/A

N/A

Abstract p2

N/A
N/A

Not attached


http://bmjopen.bmj.com/

2.
Page 29 of 29 BMJ Open §
%
o
H
1 3
2 — : : N . ©
3 Biological 33 Plans for collection, laboratory evaluation, and storage of biological specimens for geneti@or molecular N/A
4 specimens analysis in the current trial and for future use in ancillary studies, if applicable g
5 @
6 *It is strongly recommended that this checklist be read in conjunction with the SPIRIT 2013 Explanation & Elaboration f@r important clarification on the items.
7 Amendments to the protocol should be tracked and dated. The SPIRIT checklist is copyrighted by the SPIRIT Group urgjer the Creative Commons
8 “Attribution-NonCommercial-NoDerivs 3.0 Unported” license. <2
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