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ABSTRACT

Introduction There is a need to develop relevant,
acceptable initiatives that facilitate physical activity
participation in young people with disability. FitSkills
was developed to support young people with disability
to exercise. The primary aims are to investigate if
FitSkills can be scaled up from a small, university-led
programme to run as a larger community-university
partnership programme, and to determine its effectiveness
in improving physical activity participation and health-
related quality of life for young people with disability.
The secondary aims are to evaluate cost-effectiveness,
changes in attitudes towards disability and other health-
related outcomes for young people with disability.
Methods and analysis A stepped wedge cluster
randomised trial using a cohort design and embedded
health economic evaluation will compare the effect of
FitSkills with a control phase. FitSkills matches a young
person with disability with a student mentor and the pair
exercise together at their local gymnasium for 1 hour, two
times per week for 12 weeks (24 sessions in total). One
hundred and sixty young people with disability aged 13
to 30 years will be recruited. Eight community gymnasia
will be recruited and randomised into four cluster units
to have FitSkills introduced at 3-month intervals. Primary
(feasibility, participation and health-related quality of life)
and secondary outcomes will be collected longitudinally
every 3 months from trial commencement, with eight
data collection time points in total. The Practical Robust
Implementation and Sustainability Model will be used to
support knowledge translation and implementation of
project findings into policy and practice.

Ethics and dissemination Ethical approval was obtained
from the La Trobe University Human Ethics Committee
(HEC17-012), Australian Catholic University (2017-63R),
Deakin University (2017-206) and the Victorian
Department of Education and Training (2018_003616).
Results will be disseminated through published
manuscripts, conference presentations, public seminars
and practical resources for stakeholder groups.

Trial registration number ACTRN12617000766314.
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Strengths and limitations of this study
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» To our knowledge, this will be the first imple-
mentation trial to evaluate the effectiveness
and cost-effectiveness of a community-based,
participation-focussed exercise programme for
young people with disability.

» The intervention (called FitSkills) is designed to
address two main barriers to physical activity par-
ticipation identified in previous research by young
people with disability, a lack of social support and
a lack of appropriate inclusive, community-based
programmes.

» The trial protocol was designed in partnership with
consumers, community organisations and govern-
ment stakeholders.

» FitSkills is designed as a gymnasium-based exer-
cise programme and does not address alternative
physical activity preferences of young people with
disability.

Trial sponsor La Trobe University.

INTRODUCTION

Disability is an umbrella term for problems
in body function or structure (impairments),
difficulties in executing activities (activity
limitations) or problems in involvementin life
situations (participation restrictions).' People
with disability have lower levels of fitness than
those without disability® * and are more likely
to develop earlier onset of secondary health
conditions related to their disability, such as
osteoporosis,4 heart disease,5 diabetes® and
obesity.7 They have high rates of co-occurring
impairments® including pain, epilepsy, conti-
nence issues, sleep and behaviour disorders
and sensory deficits, and are more likely to

BM)

Shields N, et al. BMJ Open 2020;10:€037153. doi:10.1136/bmjopen-2020-037153 1


http://bmjopen.bmj.com/
http://orcid.org/0000-0002-6840-2378
http://orcid.org/0000-0002-3794-2902
http://orcid.org/0000-0001-9055-3554
http://orcid.org/0000-0002-9122-5429
http://orcid.org/0000-0001-8095-8638
http://orcid.org/0000-0001-5422-5756
http://orcid.org/0000-0001-9474-2504
http://crossmark.crossref.org/dialog/?doi=10.1136/bmjopen-2020-037153&domain=pdf&date_stamp=2020-07-08
http://bmjopen.bmj.com/

have poor psychological health (15% vs 8% in young
people) and depression (30% vs 19% in adults) than the
general community.” Young people with disability have
poorer health outcomes and are more socially isolated
than their typically developing peers.*®7® People with
disability experience more disadvantage than their peers
without disability, including lower rates of school comple-
tion and employment, higher reliance on government
support”’ and reduced social participation.'’ As a result,
people with disability, including those with intellectual
disability,"" '* cerebral palsy”® and spina bifida,'* have
lower life expectancy than the general population.

Increasing participation in exercise, a structured form
of physical activity, among young people with disability
is a public health priority as typically they do not partic-
ipate in recommended levels of physical activity. WHO
guidelines recommend that adolescents participate in
at least 60 min of moderate-to-vigorous intensity physical
activity each day and adults participate in at least 150 min
of moderate intensity physical activity each week.'” Young
people with cerebral palsy participate in 13% to 53% less
physical activity than their typically developing peers,'®
and their activity levels are 30% lower and sedentary
times 50% higher than recommended.'® People with
intellectual disability are also less active than the general
public (22% vs 60%).” Lack of physical activity is the
fourth leading risk factor for global mortality, accountin
for 6% to 9% of all deaths in the general population.'
People who exercise as little as 15 min per day have a 14%
reduced risk of all-cause mortality and a 3-year longer life
expectancy than those who are inactive.'® The economic
benefits of increasing exercise participation are large;
increasing physical activity levels by 10% in Australia
would result in 2000 fewer deaths per year and 25000
fewer disability adjusted life years, reducing health sector
costs by 96 million Australian dollars.' For these reasons,
the promotion of exercise is a significant public health
initiative across the lifespan for all, including those with
disability.

The physical and social health issues of young people
with disability could be ameliorated by increasing their
participation in community-based exercise. Evidence
shows participation in exercise improves fitness, >
increases social interactions® and improves social-
emotional functioning®* in young people with disability.
Further, qualitative research reporting the lived expe-
rience of young people with disability indicates their
participation in exercise increases inclusion, friendship,
independence, choice, confidence and is the impetus
for healthier lifestyles.”” *® It also helps negate any nega-
tive perceptions of having a disability.”” However, young
people with disability face complex and multifactorial
barriers to participation in exercise?” including envi-
ronmental, social, attitudinal and personal factors. For
example, many community exercise programmes that
aim to increase participation among young people with
disability are segregated, despite the fact that young
people with disability seek inclusive exercise options.*

Two key barriers to participation in exercise for young

people with disability are the need for assistance to

exercise (social support) and a lack of suitable inclusive
programmes.

We developed and demonstrated the efficacy of a
programme that overcomes these key barriers for young
people with disability, facilitating their participation in
exercise. The key features of the programme are: (1)
the inclusion of a mentor providing social support and
(2) itis based in the community where the young person
lives. There is evidence the programme is effective in
the short-to-medium term in improving fitness and
maintaining exercise participation among young people
with disability.‘%_32 Benefits also extend to mentors who
develop an understanding and more positive attitudes
towards disability in addition to professional skills.*>™
Based on this, in 2014 we established FitSkills, a small
fee-for-service university-run programme in Melbourne,
Australia, for approximately 25 participants per annum.
We evaluated FitSkills through a prospective feasibility
study of 19 young people (nine female; mean age
18.4+4.5 years) with disability.”® The feasibility study
showed FitSkills was well attended (91% of scheduled
sessions), had good adherence (resistance and aerobic
training load was progressed), was safe (no serious
adverse events) and led to sustained improvements in
muscle strength and walking capacity.”® Importantly,
data on participation in physical activities after the
programme were available for 16 participants, 10 of
whom had continued to exercise at the gymnasium, had
taken up a new activity or both.*

Maintaining FitSkills as a university-led programme
limits its size, scope and potential as a catalyst for prac-
tice and policy change. To achieve our goal of getting
more young people with disability, more active, more
often, the next step is to test if it can be implemented on
a larger scale. The overarching aim of this trial therefore
is to investigate if FitSkills can be scaled up from a small-
scale university-led programme to a larger community-
university partnership that supports increased exercise
participation among young people with disability. Our
specific research questions are:

1. Can FitSkills be scaled up to run as a community-
university partnership?

2. Is FitSkills effective in improving exercise participation,
health-related quality of life, physical activity, attitudes
to exercise and walking capacity among young people
with disability when implemented in a community set-
ting?

3. Does FitSkills foster positive attitudes towards disabil-
ity among mentors, gymnasium staff and gymnasium
patrons?

4. Is FitSkills cost-effective compared with no intervention
from a societal perspective, based on cost and health-
related quality of life outcomes?

5. Can FitSkills be implemented as sustainable communi-
ty practice?
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Figure 1 Schematic of stepped wedge design with four
clusters, each with two sites (eight sites in total). Each ‘step’
is 3months in duration. There are eight assessment points (TO
to T7) and assessments occur at the start of each new step.
Light shading represents the control period. Dark shading
represents the intervention period. Each step labelled FitSkills
is when a site crosses to the intervention period.

METHODS AND ANALYSIS

Trial design

To address the aims of the trial we will complete a stepped
wedge cluster randomised trial, within an effectiveness-
implementation hybrid framework.>” The trial will use a
cohortdesign and embedded health economic evaluation,
to compare the effect of FitSkillswith a control phase. This
design sequentially introduces FitSkills to gymnasia (sites)
in random order (figure 1). After an initial period when
no sites are exposed (control phase), at regular intervals
sites are randomised to cross from control to intervention
phase38 until all sites have implemented FitSkills. Data
collection (at eight time points) will continue throughout
the trial so participants contribute repeated observa-
tions under control and intervention phases. We will
recruit eight sites (community gymnasia) in Melbourne,
Australia. Each site represents a cluster unit. The trial
design will comprise four groups each containing two
randomly allocated cluster units. A member of the
research team (LP) not involved in recruitment, assess-
ment or intervention delivery will randomise the order
of the eight sites using a web-based software. The trial has
been registered (online supplementary appendix 1) with
the Australian New Zealand Clinical Trials Registry.

Participants

One hundred and sixty young people with disability

(n=20 at each of the eight trial sites) will be recruited.

Participants will be included if they are:

1. aged 13 to 30 years and identify as having a disability
(any type including physical, intellectual and sensory).

2. able to follow simple verbal instructions in English (as
determined by the Index of Social Competence).™

3. able to take part in a moderate-to-high intensity exer-
cise programme. Participants will be screened using
stage 1 of the Adult Pre-Exercise Screening System,"’
and if indicated, medical clearance certifying they can
participate in an exercise programme will be obtained.
Participants will be excluded if they have:

1. participated in a high-intensity exercise programme
within 3 months prior to the trial (to ensure any effects
can be attributed to FitSkills).

2. an acute or concurrent medical condition rendering
them unfit to take part (eg, severe cardiac conditions,
uncontrolled epilepsy).

3. a significant psychological or behavioural problem
that would impact their participation (eg, resistive be-
haviour, severe depression or severe anxiety).

Eligibility to participate in the trial will not be contin-
gent on a young person’s ability to complete particular
outcome measures. As many of the outcome measures
are questionnaires (see below), proxy report will be
permitted.

Recruitment

Recruitment of participants will be by advertising
through our partner organisations (Down Syndrome
Victoria, Cerebral Palsy Support Network, Disability Sport
and Recreation, City of Boroondara), our professional
networks (including health professional groups), special
and specialist developmental schools close to the trial
sites, the Victorian Cerebral Palsy Register and through
other community organisations that support or advocate
for people with disability. Metropolitan councils in which
the gymnasium sites are situated will also be approached
to recruit participants living in these areas. A promo-
tional flyer that briefly explains the purpose of the trial
will be distributed by mail, email, social media, organi-
sational newsletters and posted in public places such as
libraries and community centres. The advertising mate-
rial will ask young people with disability who are inter-
ested in participating and/or their family member, to
contact the research team or the organisation from which
they received the communication to obtain further infor-
mation. All participants will complete a comprehensive
screening process with a member of the research team to
determine their eligibility to take part.

Intervention

FitSkills matches a young person with disability with a
mentor from their community and the pair exercise
together at their local gymnasium. The mentor is not a
personal trainer but exercises alongside the young person
with disability. This is to imbue as much as possible a peer
relationship between the pair. FitSkills runs for 12 weeks
with two I-hour sessions per week (24 in total).

The exercise content comprises progressive resistance
and/or aerobic training, individually tailored to the
young person with disability and prescribed by exercise
professionals from the research team according to best
practice guidelines.*' To facilitate individual tailoring of
the exercise prescription, participants will complete a
consultation with a member of the research team at the
gymnasium site they are allocated to immediately prior
to receiving the intervention. Exercise prescription will
be guided by participants’ goals and preferences,” ** as
young people with disability value the opportunity for
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choice in meaningful activity. An environmentfocussed
approach™ * will include adaptions for some partici-
pants, such as exercising during quieter times at the gym,
reducing the need for transfers and optimising the phys-
ical environment (eg, make use of large, clear spaces) for
those who use mobility devices. We will foster self-efficacy
by exposing participants to novel exercises and equip-
ment, by providing opportunity to try and succeed at new
tasks and by promoting collaborative, solutions-focussed
problem solving.***”

To assist the participants to plan ongoing participa-
tion in exercise after FitSkills, they will be provided with
a booklet with information about benefits of continuing
to exercise and how they can participate in exercise.
The booklet will include a link to a state government
funded information website that aims to assist people
with disability identify and connect with physical activity
opportunities in their locality (https://aaavic.org.au). All
participants can continue to receive their usual health-
care during the trial, including attending their general
practitioner, physiotherapist or other specialists.

Mentors

Mentors will be recruited from allied health student
cohorts (any discipline and year level) from La Trobe
University and health science student cohorts (physio-
therapy, occupational therapy, exercise physiology, exer-
cise science, speech pathology, podiatry, dietetics) from
the Australian Catholic University in Melbourne. All
mentors will need to hold current police and working
with children checks. Mentors are volunteers who are
selected based on residential location and are matched
with a young person with disability from the same locality.
All mentors will complete a 3-hour training session
including programme content, motivational and support
strategies for the young people with disability and a prac-
tical orientation to the gymnasium setting and equip-
ment. As mentors may not have pre-existing knowledge
of exercise training or disability, they will maintain fort-
nightly contact with the research team to reflect on their
experiences and address any issues that arise. To monitor
intervention fidelity, mentors and participants will main-
tain an exercise log, including a record of the exercises
completed (eg, type and dose), adverse events and missed
sessions.

Outcome measures

Outcomes will be assessed eight times at 3-month inter-
vals (figure 1). Assessors will be blinded and will have no
involvement in recruitment, randomisation or delivery of
FitSkills. Assessors, who are registered allied health profes-
sionals, will complete a-2hour training session outlining
the trial outcome measures and data collection methods.
Assessments will be completed at trial sites where possible,
atalocation close to the trial site, or at participant’s homes
where necessary and appropriate. We will collect data on
individual participant demographics (age, sex, disability

type and severity, residence, vocational status) and health
(secondary conditions).

Feasibility

Feasibility (research question 1) will be measured:

1. using data from our partner organisations to map
numbers of their constituents living close to FitSkills
sites and comparing to the number of enrolments;

2. comparing numbers of enquiries with enrolments in
FitSkalls;

3. documenting mentor expressions of interest;

4. using data from exercise logs documenting attendance
during FitSkills, intervention fidelity (including exer-
cise intensity) and adverse events (eg, delayed-onset
muscle soreness, injuries requiring medical attention);

5. gaining perspectives of young people with disability,
their families and mentors and gymnasium manage-
ment and staff on FitSkills from semi-structured inter-
views; and

6. reviewing each gymnasium
cy and procedures
Communication Awareness Network guidelines.
These data will contribute evidence of process effective-

ness and factors influencing implementation relative to

the framework proposed by Bowen et al.*

site’s  disability poli-

using National Information
48

Effectiveness

The effect of the intervention (research question 2)
will be assessed for the following outcomes: participa-
tion (attendance, involvement and experience), health-
related quality of life, physical activity, attitudes to
exercise and walking capacity. An overview of outcome
variables, measures selected and their characteristics is
presented in table 1. Participants will self-report where
possible. Our assessors will be experienced in interacting
with young people with disability including those with
intellectual disability and they will use strategies such as
providing clear appropriate instructions and allowing
time for familiarisation during the assessments to facili-
tate participants to self-report. If a participant is unable
to self-report (eg, health utilisation questionnaire) then
those data will be collected by proxy-report usually from a
parent or another close family member.

Attitudes to disability

Attitudes to disability (research question 3) will be
measured for mentors using interviews the b-item
Discomfort scale® which indicates respondent’s level of
discomfort when interacting with people with disability.
Each of the five items is scored using a 6-point Likert type
scale (1=I disagree very much; 6=I agree very much). This
subscale exhibits sound measurement properties.”’

Health economic data

An economic analysis will be included from a societal
perspective as cost per quality adjusted life year saved
(research question 4). A resource use questionnaire will
be designed for this trial specifically and completed by
participants and their families at each time point. Data
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Table 1 Characteristics of included measures of effectiveness

Variable Measure Domains What is scored Rated/assessed by Psychometrics
Participation  Adolescent Physical Formal (organised) Number of activities; Self-rated; recall of ~ Acceptable to good retest reliability
attendance Activity Recall Informal (non-organised)  frequency attended; typical week in the (% agreement >70%; weighted kappa
(being there)  Questionnaire® physical activities time spent in activity ~ past 3 months >0.5; ICC=0.3to 0.9) across age, sex
and seasons. Evidence of construct
validity (associated with aerobic
fitness)®® in Australian adolescents.
Adolescent Sedentary behaviours (11 Time spent sedentary ~ Self-rated; recall of ~ Good to excellent reliability (ICC=0.57
Sedentary Activity®®  items) normal week to 0.86); good face validity® in
Australian adolescents.
Children’s 16 items®: martial Diversity (number of Self-rated; recall of  Validity and reliability of using 16
Assessment of arts; swimming; water activities); Frequency  past 3 months items and a 3-month recall period is
Participation and sports; horseback riding;  per week (<oncea unknown
Enjoyment (activities athletics; gymnastics; month; once a month;
outside school)®" dancing; learning to two to three times a
dance; bicycling; walking; month; once a week;
snow sports; playing two to three times a
on equipment; playing week; once a day or
games; individual physical more)
activities; non-team sports;
team sports
Participation  Participation Community (10 items) Frequency (8-point Self-rated or proxy- Good internal consistency for
involvement and Environment scale: daily to never);  rated; recall of past 3 community participation frequency
(experience of Measure for Children Involvement (5-point months (ICC=0.70) and involvement
participation) and Youth® scale: minimally (ICC=0.75). Good retest reliability for
to very); Desire for community frequency (ICC=0.79)%
change (no change; for 5-17y/o with various disability
more often; less often; diagnoses.
more involved; less Validity and reliability of using a
involved; broader 3-month recall period is unknown.
variety of activities)
Participation  Self-reported 22 items, 5 domains: 7-point scale with Self-rated; Good to excellent internal
experiences Experiences of personal growth; labelled endpoints; situation specific consistency (Cronbach’s 0=0.71to
Activity Settings65 psychological strongly disagree to activity setting (e, 0.88) and moderate retest reliability
engagement; social neither to strongly gymnasium) (mean ICC=0.68)%° in 13-23 y/o with
belonging; meaningful agree and without disability.
interactions; choice and
control
Participation  Preferences for 16 items®: martial arts; Preferences scale 1 Self-rated preference Validity and reliability of using 16
preferences Activities for swimming; water sports; to 3; would not like to  for each activity items is unknown

Environment

Children®

Measure of
Environmental
Qualities of Activity
Settings® &’

Participation

and Environment
Measure for Children
and Youth®*

horse-back riding;
athletics; gymnastics;
dancing; learning to
dance; bicycling; walking;
snow sports; playing

on equipment; playing
games; individual physical
activities; non-team sports;
team sports

32 qualities, 61 items,
3 domains: welcoming
atmosphere; aesthetic,
physical and social
qualities; opportunity
related qualities

Environment (16 items)

do at all to would love
to do

7-point scale; 1=not at
all, 7=very great extent

Things that help

/ hinder (not an

issue, usually helps,
sometimes helps,
usually makes it
harder); Adequacy of
supports (not needed,
usually yes, sometimes
yes, usually no)

Observer reported
of a specified setting
(gymnasium)

Self-rated or proxy-
rated; recall of past 3
months

Evidence for factor structure and very
good to excellent internal consistency
(Cronbach’s 0=0.76t0 0.96), good to
excellent inter-rater (ICC=0.60to 0.93)
and good to excellent retest reliability
(ICC=0.70 to 0.90)%

Evidence of internal consistency
(Cronbach’s 0=0.67 t0>0.80) and
good retest reliability (ICC=0.76
to 0.96)%* in 5-17y/0 with various
disability diagnoses.

Validity and reliability of using a
3-month recall period is unknown.

Continued
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Table 1 Continued

Variable Measure

Domains

What is scored

Rated/assessed by

Psychometrics

Health-related Child Health Utility-9
quality of life  Dimensions®®
and well-being

Life Satisfaction
Scale™

9 items: worried; sad; pain;
tired; annoyed; schoolwork

or work; sleep; daily
routine; activities

20 items, 6 domains: free-
time, health and wellness,

school, work, living
arrangement, social

5-point scale per
question

3-point Likert scale,
Score range: 0-40
Higher scores=better
satisfaction

5-point Likert scale
(1=strongly agree to
5=strongly disagree);
Higher score=more

barriers to participation

3-point scale: agree,
neither, disagree.
Higher score=higher
perceived benefit

3-point scale: not at
all sure, a little sure,
totally sure. Higher
score=higher self-

Data managed using
ActiLife software:
wear time (Choi
algorithm); intensity
using recommended

Self-report about
what ‘is most like
you today’

Self-report
satisfaction

Self-perceived
barriers for people
with disability

Self-rated perceived
benefits of exercise

Self-rated
confidence in
performing exercise

Adherent if worn

for at least 10hours
on at least 4 days
including 1 weekend
day

Developed for children aged 7-11
years;® 7% evidence of criterion validity
(Spearman’s p=0.61) in Australian

adolescents”’

Good retest reliability (ICC=0.60) in
youth with intellectual disability” "

Evidence of internal consistency
(Cronbach’s 0:=0.67 to 0.78)"

Moderate-to-high retest reliability
(ICC=0.72) in adults with intellectual
disability”® "

Moderate retest reliability in adults
with intellectual disability (ICC=0.52)"?
73

Excellent reliability (ICC=0.94 to
0.99),”* good concurrent validity
(rho=0.70 to 0.85),”* moderate

to perfect intensity classification
agreement (k=0.51 to 0.85)"° for

Attitudes to Exercise Barriers 18 items, 2 factors:
exercise Scale” cognitive-emotional
barriers and access
barriers
Exercise Outcomes 9 items
Scale”
Self-Efficacy 5 items
Measure’
efficacy
Physical ActiGraph GT3X Time spent in moderate-
activity activity monitor worn to-vigorous intensity
on the waist activity based on 8 days of
wear during waking hours
(1 day familiarisation, 7
days data collection) cut-points
Walking Six-minute walk Modified technique that
capacity test’® allows encouragement,”®

and no practice walk’”

Distance in metres

estimating physical activity and
sedentary behaviour in youth with
disabilities™ "

Total distance Reliable in young people with

walked in 6min over disability (ICC=0.84 to 0.97). Evidence

a 20m track of concurrent validity (associated with
physical activity levels)’®

ICC, intra-cluster correlation coefficient; y/o, year old.

will be collected on gym attendance (time, travel, out-of-
pocket expenses), general health service use including
health service use if injured during the intervention
(hospital attendance, admission, consultations, investiga-
tions) and socioeconomic status (employment, income,
carer requirement). Data will be collected from mentors
to determine the cost of their participation (time, travel,
out-of-pocket expenses). Health-related quality of life
data will be assessed using the Child Health Utility-9D
instrument (table 1). The health economic analysis will
also inform organisational and policy decision-making
about sustainability (research question 5).

Data analysis

Sample size estimation

At the time of proposal, a suitable sample size algorithm
for stepped-wedge trials using cohort designs had not
yet been established, other than for very simple settings.
Therefore, we used simulation techniques to estimate
sample size for a required power of 90%. A total of 1000
data sets using a random effects model with normally
distributed error terms and random effects to account for
clustering, and six post-baseline time points replicating a
two-at-a-time gymnasium allocation to treatment starting

at the first time point after baseline were simulated using
model parameter choices guided by the pilot data.”
This included a conservative treatment effect of a mean
increase of 50m hypothesised for the 6 min walk test (in
the pilot data® it was 80 m post treatment) and SD param-
eters for the error, individual random effect and gymna-
sium random effect of 90, 130 and 45, respectively.

To account for possible underestimation of variances
in the pilot data® which could artificially inflate power,
the error and individual random effect SD were conserva-
tively chosen, that is, increased, based on the pilot study
estimates of approximately 80 and 95 respectively. The
gymnasium random effect SD was chosen to provide a
plausible intra-cluster correlation coefficient (ICC) of 0.2
to allow for some correlation between individuals within
gymnasiums. These choices resulted in plausible simu-
lated data based on differences between baseline and
post-treatment. To simulate power, a linear mixed effects
model was used to estimate the treatment effect based on
baseline, post-treatment and 3-month follow-up similar to
our pilot study.” Simulations for eight gymnasia involving
20 young people with disability per gymnasium (total
sample n=160) estimated power of 90% allowing for a
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dropout rate of up to 20%. We did not include additional
covariates to reduce the number of parameter values
that needed to be proposed to conduct the sample size
simulation.

We chose to perform our power and sample size simu-
lation on the 6min walk test as it is the only outcome
testing efficacy that is common to our pilot trial®® and
our proposed larger trial. However, our pilot data® also
included data on health-related quality of life measured
using the KIDSCREEN-52 questionnaire, which assesses
a similar construct to the Child Health Utility measure
to be used in the proposed trial. Based on data for the
dimension of physical well-being (measured in the
KIDSCREEN-52), selected because it has the most imme-
diate relevance to an exercise intervention, and choosing
conservative SD for the error term and random effect of
4 and 4.5, respectively, (they were 3.4 and 4.2 in the pilot
trial®®) and a SD for gymnasia of 2, which allowed for an
ICC of 0.2, the proposed trial is powered for a conserva-
tive increase of 5% in health-related quality of life (simu-
lated power >86%).

We based the sample size calculation on secondary
(efficacy) outcomes on the assumption this sample will
also be sufficient to address the primary feasibility aims of
the trial. Our pilot trial’® conducted with 19 participants
provided data sufficient to conclude the intervention was
feasible on a small scale. As the current trial aims to inves-
tigate if FitSkills can be scaled up, a sample size eight times
the pilot trial should be sufficient to address this aim. For
example, we expect data saturation from semi-structured
interviews for the feasibility domain of acceptability to be
reached well within this sample size.

Analysis of quantitative outcomes

All quantitative analyses will be conducted according to
intention-to-treat analysis principles, unless otherwise
specified. Due to the nature of the intervention (exer-
cise), it is not possible to blind participants, therefore,
self-reported outcomes cannot be truly assessor-blinded.
However, for outcomes where assessors collect the data
(eg, walking capacity), the assessor will be unaware of
when participants crossed from the control to the inter-
vention phase. Given the pragmatic nature of the trial
and the lack of guidance from the literature, we will
combine self-report and proxy-report data for the same
measures for analysis. Due to the assumptions made in
combining these data, we will complete subgroup anal-
yses on the self-report and proxy-report data separately
(acknowledging the potential for these analyses to be
underpowered).

Continuous data and costs will be analysed using
linear mixed effects models with random effects to
account for correlation within individuals and for
clustering within sites. A random slope effect will also
be used for the treatment effect to allow for hetero-
geneity across clusters. Linear mixed effects models
are the recommended approach to analysing stepped
wedge cluster data.”’ Ordinal data will be analysed

using Generalised Estimating Equations accounting for
correlation within sites. Analyses will be adjusted for
relevant baseline measures, such as age and sex, and
seasonal effects will be considered. Sensitivity analysis
for missing data will be carried out as per guidelines.”
Baseline characteristics associated with missingness
will be included as covariates and the data modelled
under the assumption of missing at random. Findings
will be compared with results from other missing data
strategies including multiple imputation and return-to-
baseline. Bootstrapping will be used where costs show a
skewed distribution.

Analysis of qualitative outcomes

The theoretical framework underpinning the qualita-
tive data analysis is interpretive description.”® Interpre-
tative description was chosen as its focus is on generating
new knowledge by understanding complex experiential
phenomena related to health rather than creating new
theory. It seeks to generate understanding about the
human experience in a way that can be meaningfully
applied in clinical practice. The Consolidated criteria
for Reporting Qualitative research (COREQ) checklist
will be used to guide reporting.

Audio-recorded participant interviews will be tran-
scribed verbatim by a professional transcription service.
Ideas that emerge in early interviews will be explored
during later interviews to form a rich, nuanced under-
standing of the data. NVivo software (QSR Interna-
tional, Melbourne) will be used to manage the data
analysis process. Analysis will commence with line-
by-line coding of transcripts, by two researchers inde-
pendently. After initial coding, the two researchers will
meet to review the codes together. Inductive reasoning
will be used to group the emergent codes into catego-
ries, subthemes and themes.

Strategies to ensure credibility, transferability and
dependability of the data will be used including trian-
gulation of data with other sources (eg, quantitative
data, exercise logs) and using ‘rich thick description’,
whereby direct verbatim quotations are included in
reports.”” Coherent links between the data and reported
findings will be established through member checking,
providing an opportunity for participants to confirm
that the transcripts reflect their thoughts and to verify
the research team’s interpretation of the data after the
initial analysis.

Health economic analysis

The economic analysis will take a societal perspective.
Mentor time will be costed at university rates and partic-
ipant time will be costed using Australian average adult
wage. Annual cost of capital (equipment, space) at the
sites will be costed according to the opportunity cost
method. Reasonable rental equivalent will be used to
cost space. Health services will be costed according to
the actual service used from various sources including
Commonwealth Medicare Benefits Schedule (http://
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www.mbsonline.gov.au), Independent Hospital Pricing
Authority  (https://www.ihpa.gov.au) and  Trans-
port Accident Commission for allied health services
(http://www.tac.gov.au). Costs will be reported in
2019 Australian dollars. Incremental cost effectiveness
ratios (ICERs) expressed as cost per quality adjusted
life years saved will be calculated comparing costs and
health-related quality of life outcomes between FitSkills
and no intervention based on difference in costs and
health-related quality of life utility index between the
pre-intervention and postintervention periods. The
Consolidated Health Economic Evaluation Reporting
Standards (CHEERS) will be used to guide reporting.”

Patient and public involvement

This proposal was co-developed by the research team and
seven partner organisations: Victorian Department of
Health and Human Services, City of Boroondara, Cere-
bral Palsy Support Network, Down Syndrome Victoria,
Disability Sport and Recreation, YMCA Victoria and
Joanne Tubb Foundation. The governance structure
for the trial comprises a project steering committee,
a disability advisory committee and a data monitoring
committee. The project steering committee oversees
and manages the budget, monitors implementation,
provides strategic support and identifies and manages
risks. This committee is led by an external chair, and
membership includes the research team, one represen-
tative from each partner organisation and two consumer
representatives. The steering committee meets monthly
by videoconference and holds one annual face-to-face
meeting.

The disability advisory committee advises on disability
matters. It oversees the project from a disability perspec-
tive and identifies and advises on specific issues around
project implementation. This committee is chaired by a
member of the research team (CI) and includes at least
three consumer representatives with disability recruited
through our disability focussed partner organisations
and one partner investigator. The data monitoring
committee monitors safety and the integrity of data
collection processes. This committee is chaired by a
member of the research team (LP), a chief investigator,
an independent expert clinician and at least one other
member of the research team.

ETHICS AND DISSEMINATION

Ethics

Ethical approval was granted by university ethics
committees before study commencement. Young adults
with disability (aged 18 to 30years) will usually provide
their own written informed consent to participate in the
trial. Where an adult with disability cannot provide their
own consent (for example, they have a moderate level
intellectual disability and usually do not provide their
own consent) their parent or next of kin is asked to
provide written informed consent on the adult’s behalf.

In this case, the adult with disability is also invited to
provide their written assent to participate. In the case of
adolescents with disability (aged 13 to 17years), written
informed consent is obtained from their parents/
guardians. Adolescents with disability are also invited
to provide their own written assent to participate based
on their parents’ recommendation for whether this
is appropriate. Allocation is concealed at the time of
consent.

Safety

Gymnasium staff will be the first responders to any
medical emergencies at the gym sites. It is a require-
ment for all gym staff to hold First Aid qualifications.
With permission, gymnasia will be provided with partic-
ipant pre-exercise screening information including
medical clearances to exercise.

Dissemination

We will use the Practical Robust Implementation and
Sustainability Model”’ to guide implementation, dissem-
ination and knowledge translation of trial outcomes
into ongoing practice (research question 5). This
model provides a framework to understand external
and internal factors influencing the implementation of
FitSkills and to evaluate how the programme interacts
with participants to influence adoption. It comprises
four domains: programme, recipients, infrastructure
and external environment. Within the programme
domain, we will develop processes that meet our part-
ners’ needs (coordination across partners), maintain
the essential elements of FitSkills during implementa-
tion (adaptability to local settings), monitor outcomes
(observability), integrate a feedback mechanism
(feedback of results), apply the National Information
Communication Awareness Network Australia guide-
lines (organisational readiness)*® and design a clear and
simple process (seamlessness of transition). Within the
recipient domain, we will identify organisational cham-
pions (management support) and present FitSkillsin the
context of key partner organisational goals and values
(cooperation). Within the infrastructure domain, we
will identify key administrative and logistic tasks within
existing organisational structures and plan possible
devolvement of responsibilities (team), develop prac-
tical resources, such as materials and training, to assist
implementation atnewsites (training), gather exemplars
and case studies (sharing best practice) and develop a
business plan for FitSkills that could be adopted by other
agencies (plan for sustainability). Within the external
environment domain, we will develop referral pathways
(community resources), invite participants to a celebra-
tion ceremony to recognise their achievements (payor
satisfaction) and plan FitSkills to articulate with the
Australian National Disability Insurance Scheme (reim-
bursement). In addition, we will disseminate outcomes
broadly through published manuscripts, conference
presentations, public seminars and a FitSkills website.
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In line with Australian National Health and Medical
Research Council (NHMRC) polices, data from the trial
will be available through Research Online, La Trobe
University's Institutional Repository.

This trial aims to address the complex problem of how
to engage young people with disability to participate
in community-based exercise to improve their health
and social outcomes. Article 30 of the United Nations
Convention on the Rights of Persons with Disabilities,
affirms the obligation to support the participation of
young people with disability in recreational activities,
leisure and sport.”® Currently, many young people with
disability are unable to access opportunities for physical
recreation, something their typically developing peers
take for granted. FitSkills represents a social innovation
to address this problem through partnerships with key
stakeholders in the disability, recreation and govern-
ment sectors by providing a viable solution to increase
participation among young people with disability.
Demonstrating if this approach is effective and cost-
effective when delivered on a larger scale may assist
FitSkills being adopted by other agencies in the future.
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