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Abstract

Introduction: Despite the well-documented benefits of ex-
ercise for adolescents’ physical and mental health, exercise
remains an underutilized strategy for improving the health
of trans adolescents. This is notable because, compared to
their cisgender peers, trans adolescents experience greater
health challenges and systemic barriers to being physically
active. To date, no research has evaluated an evidence-based
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exercise service within specialist paediatric gender services
in Australia.

Methods: The study is a non-randomised type 2 effectiveness-
implementation hybrid trial for adolescents engaged with
Child and Adolescent Health Service Gender Diversity Service
at Perth Children’s Hospital, Western Australia. The partici-
pant group will receive the intervention alongside standard
care. The design of the program has incorporated input from
the GENder idenTity Longitudinal Experience (GENTLE)
Cohort Consumer Advisory group; trans young people, fam-
ilies, and health professionals; guidelines for common medical
presentations within paediatric gender services and interna-
tional physical activity guidelines for adolescents. Program
implementation and feasibility (i.e., participant engagement,
perceptions and experiences of the intervention), as well as
preliminary effectiveness of the targeted exercise program on
health outcomes (i.e., quality of life, wellbeing and markers of
physical health), will be evaluated as part of a pilot trial.
Discussion: This project addresses a significant gap in
research and healthcare and aims to enhance service de-
livery by integrating exercise into standard care for
specialist paediatric gender services in Australia. Antici-
pated impacts include shaping current and future practices
by defining safe, effective exercise for trans adolescents
while laying the groundwork for larger scale implementa-
tion and research on long-term health benefits.

Keywords: physical activity; adolescents; gender affirma-
tion; transgender; gender diverse; exercise

Introduction

Trans and gender diverse (hereafter trans) adolescents face
considerable physical and mental health challenges,
including managing disordered exercise and eating behav-
iours [1], and elevated rates of depression, self-harm and
suicide attempts [1]. These challenges are coupled with sys-
temic barriers such as alack of transgender health knowledge
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and cultural awareness by providers, variable gender-
affirming support, and few flexible exercise programs that
are responsive to their unique needs [2]. Available literature
indicates that trans young people’s desire for participation is
high if meaningful, inclusive, and safe recreational sport and
physical activity programs are provided [2—-4].

Research in this area is predominantly retrospective,
completed with trans adults, and within a community sport
setting rather than with those who are currently engaged in
gender-affirming medical care within the paediatric health
system [5]. As demand has grown, healthcare systems must
adapt to provide timely, inclusive care that affirms identities
and fosters mental health, supports healthy lifestyles and
promotes well-being, while addressing the unique develop-
mental needs of this population. To date, researchers are yet
to examine evidence-based exercise programs within pae-
diatric gender services.

The Child and Adolescent Health Service (CAHS) Gender
Diversity Service (GDS) at Perth Children’s Hospital is the
state-wide outpatient tertiary specialist service for the
assessment of gender dysphoria or incongruence in children
and adolescents under 18-years in Western Australia who
wish to access gender-affirming medical care (for more in-
formation on GDS service model; [6]). Currently, to our
knowledge, no targeted exercise services for trans adoles-
cents are integrated into standard care across specialist
paediatric gender services in Australia. This conclusion is
based on informal consultation with clinical leaders and
allied health professionals from multiple tertiary-level ser-
vices. While individual clinicians may recommend physical
activity on a case-by-case basis, structured exercise pro-
grams or dedicated exercise professionals (e.g., exercise
physiologists) are not formally embedded within existing
multidisciplinary models of care. This is of significant
concern as trans adolescents are less physically active, more
sedentary, and have lower confidence to exercise relative to
their peers — a trend that continues into adulthood [2, 4, 7].
One in four trans young people in Australia limit their
exercise involvement because of their gender, yet 81%
would like to be more active but felt unable to do so because
of the barriers to exercise [1]. This reflects the intersection-
ality of health, health behaviours, safety concerns, exclusion,
stigma, structural challenges, and policy issues [1-5, 7, 8].

In addition to the physical health challenges that trans
adolescents may experience, co-occurring considerations
such as disordered eating and/or exercise behaviours [7, 91,
neurodivergence (e.g., Autism, Attention Deficit Hyperac-
tivity Disorder; [10, 11]); and social, emotional and/or
behavioural challenges impact their wellbeing [1]. Trans
adolescents also experience intersecting forms of social
marginalisation and are disproportionately affected by
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health inequalities, often due to societal complexities and
stigmatisation such as discrimination, lack of family support,
and experiences of homelessness [12, 13]. Given the unique
characteristics of this cohort, strategies that can directly
impact the lives of marginalised adolescents are essential.
Increasing levels of exercise, and adolescents’ motivation
and confidence to be active, is a widely advocated approach
to optimise physical and mental health [14, 15]. Exercise
benefits of specific relevance to the trans adolescent popu-
lation include managing the symptoms of mental distress,
building self-esteem, improving emotional regulation, aid-
ing routine and social connectedness, and supporting
optimal well-being [4, 5, 16]. Given the potential significance
for trans adolescents’ social, mental, and physical well-
being, exercise-based research and service provision rep-
resents a novel and under-explored strategy to support the
health and development of trans youth.

By developing this trial in partnership with community
and alongside the GDS at Perth Children’s Hospital, we aim to
directly inform current and future clinical practices on the
role of therapeutic exercise for trans adolescents and deter-
mine how to embed safe and effective exercise within models
of care. This program will be the foundation for future wider-
scale research into the implementation and efficacy of
exercise-based interventions for supporting the health and
wellbeing outcomes of those who engage with specialty pae-
diatric gender services. The aims of the study are:

1) Design an evidence-based movement program tailored
to the specific needs of adolescents 12-17 years of age,
engaged with an Australian paediatric gender service.

2) Evaluate the implementation of the 12-week movement
program using established implementation outcomes
informed by data from adolescent participants, service
providers, and families.

3) Describe and evaluate the baseline health and fitness
characteristics of adolescents aged 1217 years engaged
with an Australian paediatric gender service.

4) Investigate the preliminary effectiveness of the move-
ment program with respect to key health outcomes and
indicators.

The research team anticipates gaining valuable insights into
key aspects of implementation, such as the extent to which
the intervention is delivered as intended and how well it
integrates into existing service structures by examining
outcomes such as fidelity, adoption, acceptability, appro-
priateness, and feasibility. These outcomes will inform the
potential for successful integration of the exercise program
into existing service structures and its scalability across
settings. Furthermore, we hypothesise that the intervention
will lead to positive outcomes, such as improved health,
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INTRODUCTION

Despite the well-known benefits of physical
activity for adolescent physical and mental

health, exercise remains underutilised to
support transgender adolescents’ health

Neresearch has vet evaluated an evidence-based ™=
exercise service within paediatric gender services.

Objectives: To design and
implement a tailored movement
program for adolescents
engaged with an Australian
paediatric gender service and
evaluate its implementation and
preliminary effectiveness.
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for lifelong healthy behaviours.

Figure 1: Graphical representation of this study. Key points: (1) program purpose: A tailored 12-week movement program delivered within a paediatric
gender service to support the physical and mental health of transgender adolescents. (2) Implementation & impact: the programiis likely to be feasible
and acceptable, with positive indicators for physical activity participation, confidence, and wellbeing. (3) Clinical relevance: Findings will inform the
integration of inclusive, evidence-based exercise into gender-affirming care models. Figure created with BioRender.

increased levels of physical activity, and enhanced overall
well-being among participating adolescents. The results
from this trial will inform the design, delivery and evalua-
tion of future randomised control trials across specialist
paediatric gender services in Australia. The summary of this
article is presented in Figure 1.

Methods

This manuscript was written in accordance with the SPIRIT
(Standard Protocol Items: Recommendations for Interven-
tional Trials) guidelines [17]. The trial was approved by the
Child and Adolescent Health Service Health Research Ethics

Committee (RGS0000006883) and The University of Western
Australia Health Research Ethics Committee (2024/
ET000882) and is registered on the ClinicalTrials.gov
(ACTRN126250003514125). Trial results will be reported ac-
cording to guidelines presented in the Consolidated Stan-
dards of Reporting Trials (CONSORT) 2010 feasibility studies
and clinical trial protocols [18]. Any modifications to the
research protocol or trial will be reported to the trial registry
as necessary and with the results upon future publication.

Trial design

The methodological objective of this pilot study is to conduct
anon-randomised feasibility trial, using considerations for a
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type 2 effectiveness-implementation hybrid study [19]. This
particular study design simultaneously evaluates the clinical
effectiveness of an intervention and the feasibility or impact
of its implementation within a real-world setting [19]. The
primary outcomes will focus on intervention implementa-
tion, assessing aspects such as acceptability, appropriate-
ness, fidelity of delivery, dose delivered, reach, and
feasibility — encompassing accessibility, participant adher-
ence, engagement, and satisfaction. These outcomes will be
evaluated using data collected from program participants,
their parents/carers, and the exercise physiologists deliv-
ering the intervention. Secondary outcomes are measures of
quality of life, well-being, physical activity behaviour, and
markers of physical health (e.g., muscle strength, cardio-
vascular fitness, body composition). Health outcomes will be
assessed pre- and post-program with collection of feasibility
data throughout program delivery. All participants will also
be invited to participate in an interview at the end of the trial
to share their experiences (e.g., “what was helpful or what
could be improved”). See Figure 2 for the trial flow.

Integrated consumer consultation and
participation

This study was informed by the GENder idenTity Longitu-
dinal Experience (GENTLE) Cohort Consumer Advisory
Group. They represent participants of the GENTLE Cohort, a
continuously recruiting longitudinal cohort of young people
presenting to the Child and Adolescent Health Service, Perth
Children’s Hospital Gender Diversity Service, aimed at
tracking the longitudinal health outcomes of children and
adolescents engaged with the service. The Consumer Advi-
sory Group provided input twice to ensure the exercise
program’s protocol and evaluation structure consider the
lived experiences of trans adolescents. Qualitative feedback
was also sought from trans young people, their families, and
health professionals who are either engaged in specialist
paediatric gender services or provide trans healthcare in
Australia [20]. Throughout the program, trans young people,
families, and exercise instructors will be asked to provide
feedback, both informally and through formal measures
such as evaluation satisfaction surveys. This feedback will
inform ongoing refinements to the trial delivery, ensuring
that reasonable adjustments are made to support trial
implementation without altering the core research design.
By collaborating with trans young people, families, and
stakeholders, the research aims to create a consumer-guided
safe and inclusive evidence-based exercise service, aligning
with the Western Australian Mental Health Commission’s
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co-production plan and the idea that consumer involvement
in healthcare research leads to better outcomes [21].

Study population and eligibility

All trial participants will be current patients (age 12-17
years) who are engaged with the Child and Adolescent
Health Service, Perth Children’s Hospital GDS and who have
consented to be part of the GENTLE Cohort (Child and

Adolescent Health Service Health Research Ethics Commit-

tee RGS0000000320). The trial will run for 12 weeks in a

series of community locations aiming for 20 participants.
Additional inclusion criteria are as follows:

— All trial documentation including Information and
Consent Forms have been produced in English only.
Trial participants must have a sufficient command of the
English language to be able to consent and have
parent/carer consent to participation.

— Participants must be willing and able to attend in-person
group exercise sessions at a designated trial location,
and complete pre- and post-intervention assessments at
the School of Human Sciences, University of Western
Australia, Crawley campus.

Exclusion criteria are as follows:

- Participants will be excluded if they are unable to safely
participate in exercise based on the Pre-Exercise
Screening System for Young People (PSS-YP) [22] tool
and initial assessment subjective interview questions
with the young person and/or their parent/carer.
Exclusion from the trial based on the above medical
screening includes medical contraindications to exer-
cise (e.g., unstable or untreated cardiac condition,
medical instability due to eating disorder, and/or non-
compliance with current treatment recommendations

— If potential contraindications to exercise are identified
during the initial assessment or screening process (e.g.,
acute mental health condition), the exercise profes-
sional liaises with the participant’s treating medical
team (i.e., General Practioner, psychiatrist, paediatri-
cian) to seek clarification or written medical clearance.
If a clinical risk is newly identified, the participant is
referred for appropriate assessment and support in co-
ordination with their GDS team and primary care
provider.

— If a young person presents with signs of clinical deteri-
oration, such as recent non-suicidal self-injury wounds,
substance use, or non-compliance with treatment, they
may need to be temporarily excluded from individual
sessions on safety grounds. However, this does not
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The Movement Program

Recruitment

Participants in the GENTLE Cohort who have previously consented to being contacted for future research as part
of the GENTLE cohort will be invited to participate.

Assessment of Eligibility

¢ &

Inclusion Exclusion
. Participants must be current clients (12-17 years) at If participants are considered medically
the GDS who are part of the GENTLE Cohort. unstable.

Intervention participants must have a good
command of the English language to be able to
consent/assent or have parent/carer consent to

participation and to benefit from the intervention.
. Participants must be willing and able to attend in-
person group movement sessions at a designated
trial location, and complete pre- and post-
intervention assessments at the School of Human
Sciences, University of Western Australia, Crawley
campus

(e.g., unstable or untreated metabolic or
cardiac condition, non-compliance with
concurrent treatment recommendations, or
other medical contraindications to exercise.

Pre-Movement Program Evaluation + Screening with Senior Exercise Physiologist
Pre-Exercise Screening System for Young People (PSS-YP), Demographic & Subjective
Questions SIMPAQ, SF-12, WHO-5, Weight, Height, DEXA, BP, HR, Isometric Strength,

Endurance Strength, Aerobic Endurance, Balance, Flexibility

Medical contraindications identified OR potential risk from exercise

If the participants answers "YES" to any of the questions in the PSS-YP, it triggers the AEP to

engage in further discussion with the participant, parent/carer and/or the participants treating
medical team to ensure we create an environment where the participant can exercise safely.

Modifications/limits set.
]

v

12-week Movement Program
1 x 60min/wk
Group sessions cover aerobic & resistance exercises, team game activities and sport skills.

Weekly screening pre-movement session to allow for modifications in exercise prescription,
participant presentations

1
Post-Movement Program Evaluation
SIMPAQ, SF-12, WHO-5, Weight, Height, DEXA, BP, HR, Isometric Strength, Endurance
Strength, Aerobic Endurance, Balance, Flexibility + Evaluation Surveys & Interviews

Figure 2: Study flow chart.



6 —— Austin et al.: Exercise for adolescents engaged in gender diversity services

automatically result in exclusion from the entire trial.
Ongoing clinical clearance (e.g., regarding recent non-
suicidal self-injury) will be sought as needed.

Recruitment

Recruitment methods will include flyers for clinicians to
hand out to eligible adolescents during clinic visits and/or via
email invitation sent by the GDS Senior Research Officers
including Participant Information and Consent Forms, to
adolescents identified by their case managers as eligible.
Young people known to have a current severe eating disor-
der will not be invited to participate. Trans adolescents
and/or their parents/carers who express an interest by
responding via email/telephone call will be placed on a
mailing list to receive further details regarding the trial by
the lead author. If trans adolescents are ineligible to
participate in the trial (e.g., due to age limitations or
geographical constraints), the research team will refer the
young person to alternative exercise services within West-
ern Australia.

Parents/carers of movement program participants will
be invited to participate in the research project evaluation at
the same initial contact timepoint as their children. At this
timepoint, they will be provided with a detailed Parent/Carer
Information Sheet and Consent Form that outlines the pur-
pose of the research, what participation involves, and their
rights as participants. Their involvement will primarily
consist of completing an evaluation survey via and/or
participating in a face-to-face semi-structured interview
focused on their perspectives regarding their child’s
engagement in the movement program, perceived impacts,
and any observed barriers or facilitators to participation
(see supplementary material The Movement Program
Interview Guide).

Similarly, exercise instructors facilitating the trial will
be invited to participate in the research project evaluation.
They will be given the Exercise Instructor Information and
Consent Form to read, complete and sign. Their involvement
will primarily consist of completing an online evaluation
survey at the same time points as movement program par-
ticipants and parents/carers. Instructors will also be invited
to participate in a face-to-face semi-structured interview
following completion of the intervention, focused on their
experiences delivering the program, observations of
participant engagement, and perceived barriers or enablers
to implementation (see supplementary material The Move-
ment Program Interview Guide). Both parents/carers, and
exercise instructors will be notified that their decision to
participate in the project, or not participate, will not impact
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their involvement with the GDS, other health services, or
other research partners.

Consent and screening

Prior to the young person’s initial health assessment for the
movement program, informed consent must be obtained
from both the participant and their parents/carers. Once
consent is obtained, participants will undergo medical risk
screening using the Pre-Exercise Screening System for
Young People [22], and based on responses, additional
probing questions related to medical history (e.g., “Have you
ever been diagnosed with an eating disorder?”). For partic-
ipants under 16 years old, parents/carers will complete the
exercise and health screening questionnaire with their child
present. Adolescents aged 16 and over can complete the
questionnaire independently or with parental/carer
support.

If the screening process identifies potential risks to ex-
ercise participation, medical clearance will be required from
the participant’s treating medical team. Any identified
medical concerns will be communicated with the relevant
healthcare professionals (e.g., Gender Diversity Services
Endocrinologist, Gender Diversity Services Case Manager,
Eating Disorder Services, or General Practitioner) and the
participant’s parents/carers. If participation is deemed by
either the treating medical team or parents/carers to be too
high risk or inappropriate, the young person is ineligible to
participate further in the trial. In such cases, they will be
provided tailored support or recommendations alongside
their clinical team.

The senior exercise physiologist will conduct pre- and
post-session check-ins (e.g., adequate nutritional intake, any
new injuries, mood check in) at every session for ongoing
monitoring of physical or mental health, and adjust the
prescribed exercise activity based on presentation, pre-
session check-in and observations, and/or based on feedback
from treating team.

Withdrawal of the study participants

Participants may withdraw from the trial at any time, either
verbally or in writing. Withdrawal may relate to either the
research component (i.e., data collection and evaluation)
and/or the intervention component (i.e., participation in the
exercise program). Participants who choose to withdraw
from the research component may still continue to take part
in the movement program if they wish, and this option will
be clearly communicated during consent. Conversely, if a
participant withdraws entirely — meaning both from the
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research and the movement program — they will be replaced
by individuals on the waitlist where possible. In cases where
a participant withdraws and their parent/carer has con-
sented to participate in data collection, the parent/carer will
also be notified that their involvement is no longer required,
all data will be destroyed and not be used for evaluation
purposes. The right to withdraw and its implications are
clearly outlined in the participant information sheets and
consent forms and will be reiterated during the consent
process. All instances of withdrawal, including timing,
participant characteristics, and stated reasons, will be sys-
tematically recorded and reported as part of the feasibility
analysis.

Exercise program design

The movement program has been designed based in
collaboration with the GENTLE Community Advisory Group,
and a qualitative exploration of trans young people, and
their families, and health professionals specialising in
gender diversity (i.e., general practitioners, psychiatrists,
psychologists, social workers, research officers, exercise
physiologists) [20]. The movement program is also informed
by research and guidelines for commonly reported health
considerations in trans adolescents presentations (e.g.,
anxiety, depression, eating disorders, body and gender
dysphoria, neurodivergence, suicide ideation, non-suicidal
self-injury) [1, 2, 9, 22], the World Health Organization (WHO)
physical activity guidelines for children and adolescents [23],
and the Frequency, Intensity, Time, and Type (FITT) princi-
ples which serve as a foundational framework for the pre-
scription and progression of exercise to support health
outcomes in youth populations [24]. Current WHO guidelines
recommend an average of 60 or more minutes of moderate
to vigorous intensity physical activity each day for children
aged 5 to 17, as well as activities to strengthen muscle and
bone at least 3 days a week [23]. In addition to traditional
sport and exercise, the program design explores the broader,
more flexible concepts of physical activity, such as active
recreation, which has been reported to be an important
coping strategy for people experiencing minority stress [25].

All participants will be encouraged to engage in health-
promoting physical activity in alignment with WHO and
Australian national recommendations [23]. To support this,
movement program participants will have the option to
engage in a personalised home exercise program prescribed
by the lead exercise physiologist at their movement program
sessions. This optional home program provides structured
guidance for those who wish to incorporate additional
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home-based exercise to enhance
motivation [15].

The movement program will be held at local community
recreational spaces, including indoor (e.g., halls) and out-
door spaces (e.g., ovals). These venues will be carefully set up
to prioritise the engagement, and wellbeing of trans young
people, ensuring a safe and inclusive environment [2, 5].
Creating a safe and inclusive space may include removing or
covering mirrors, displaying LGBTQIA+ affirming signage,
providing all-gender bathroom access, and offering orien-
tation and inductions to help participants feel comfortable
and supported in the space. Additionally, the chosen loca-
tions are geographically spread to support participant
accessibility to the program locations.

Participants will attend one supervised group move-
ment session per week for 12 consecutive weeks (frequency).
Each session will run for 60 min (time). Each movement
session will include a variety of elements, described below,
and can be tailored for individual differences, needs and
ahilities (type). A warm-up and check-in will be undertaken
to prepare the participants for physical activity and allow for
exercise modifications or limitations. Following the warm-
up, cardiorespiratory fitness activities that elevate heart and
breathing rates (e.g., running, dancing, or aerobic fitness
games), muscular strength exercises targeting strength and
endurance of various muscle groups using free weight
equipment or bodyweight (e.g., push-ups, squats, planks),
and sport skill development or games to assist team building
and socialisation (e.g., soccer, pickleball, or floorball) will be
delivered. The program’s activities are designed to be
adaptable, with exercises that can be progressed and/or
regressed to suit varying age groups and abilities, ensuring
all participants are both engaged and appropriately chal-
lenged. Progression may include increased duration of
ctivity, greater resistance, or more complex movements
(intensity). To address these differences, participants may be
grouped into smaller cohorts based on similar emotional
and physical developmental stages, while the movement
program remains flexible, occasionally mixing age groups to
foster inclusivity, peer learning, and targeted developmental
support.

The intended number of participants is 20 young people.
A maximum group size of 10, and minimum size of 3 has
been determined to ensure the group can be well-facilitated
by two exercise physiologists from Thriving in Motion, a
community-based, not-for-profit exercise provider with
experience working with marginalised youth, including
trans young people. A facilitator’s manual for the exercise
instructors has been developed by the research team, out-
lining session plans and the procedures detailed in the
protocol to ensure fidelity in the delivery of the intervention.

physical activity
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The facilitator’s manual can be accessed by contacting the
corresponding author.

Exercise instructors

The trial exercise instructors are Accredited Exercise Phys-
iologists, university-qualified allied health professionals in
Australia, holding a master’s-level qualification in clinical
exercise physiology. They will receive specialised training to
work effectively with trans adolescents and their families.
This training includes Youth Mental Health First Aid [26] and
tailored inclusive trauma-informed exercise practices. The
training has been developed by clinical exercise physiolo-
gists and mental health professionals with expertise in
gender diversity, adolescent development, and trauma-
informed care. It covers affirming communication, safe
and inclusive exercise environments, understanding the
impact of minority stress and trauma, and strategies to
support emotional regulation, autonomy, and psychological
safety in movement settings.

Their training will equip them to support the wellbeing
and exercise participation of young people who have arange
of mental health conditions (e.g., anxiety, depression, sui-
cidal ideation, non-suicidal self-harm), understand adoles-
cent development, and navigate group dynamics and
challenges related to social, emotional and behavioural dif-
ferences. The exercise instructors are also equipped to
support neurodivergent individuals, those with co-occurring
physical health conditions, and participants experiencing
disordered eating and/or exercise behaviours. Alongside
their comprehensive training, the exercise instructors will
have access to participants’ health screening and physical
health assessment reports prior to the movement program
commencing in order to tailor the exercise activities to meet
the needs of participants.

Outcome measures
Implementation

The implementation outcomes are guided by the design of
Type 2 effectiveness-implementation hybrid trials [19] and
best practice guidelines feasibility studies [18], incorporating
both quantitative and qualitative methods. As per CONSORT
guidelines for feasibility and pilot trials, key indicators
include participant demographic characteristics (e.g.,
gender identity, age, medical history), recruitment and
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retention rates, session attendance and duration, program
expectations, and adherence to exercise programming. In
addition, implementation outcomes including fidelity of
delivery, dose delivered, reach, and satisfaction are included
to explore early indicators of successful program delivery
and integration into the clinical service setting. These
implementation outcomes reflect the dual focus of a Type 2
hybrid design and are described in further detail in Table 1
[19]. Given the novelty of the study, we have developed these
measures based on consumer satisfaction surveys from
published research in allied health [27, 28].

All trial participants, their parents/carers and exercise
instructors will be invited to opt-in or opt-out for a post-trial
evaluation about their trial experience, which includes
completing an online questionnaire through a secure website
using a unique identifier code and/or selecting the option for a
semi-structured interview on the consent form (see supple-
mentary material the Movement Program Interview Guide).
Detailed information about the evaluation process, including
that the interviews will be audio recorded and transcribed
verbatim, will be provided within the information sheet and
consent form. All participants’ identities will be de-identified,
and audio recordings will be securely stored with access
restricted to the named investigators only.

Preliminary effectiveness

Preliminary effectiveness will be evaluated via self-reported
health questionnaires and a physical health assessment
battery conducted pre- and post-trial, taking approximately
60 min. Physical fitness assessments will take place at the
Exercise and Sport Science Department at the University of
Western Australia, and participants will be provided a copy
and report of all results.

Participant health assessments will include measures of
physical activity and sedentary levels, wellbeing, quality of
life, and physical fitness. The Simple Physical Activity Ques-
tionnaire (SIMPAQ) will be used to assess participants
combined physical activity behaviours across various do-
mains of leisure time, domestic, and transport-related ac-
tivities over a representative 24-h period [29]. Quality of life
will be measured using the Short-form-12-health-survye-
questionnaire (SF-12) [30], which evaluates physical, mental,
and social health across eight domains, while well-being will
be assessed using the World Health Organisation-Five Well-
Being Index (WHO-5) [31], a short self-report measure of
subjective wellbeing over the last two weeks. Physical fitness
will be assessed through several validated methods: body
composition via DEXA scan [32, 33], cardiovascular health via
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Table 1: Implementation outcomes - Type 2 hybrid trial.
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Outcome measure Description

Method of measurement

Feasibility criteria

Acceptability - participants Perceived benefit and positive

experience of the program
Acceptability - parent/carer Perceived benefit of the pro-
gram for their child

End-of-program survey: participants selecting that their
skills (e.g., sports, listening) “improved a little” or “a lot”;
participants reporting they would do the program again
End-of-program survey: parents/carers indicating their

>75 % reporting pro-
gram benefit

>50 % willing to repeat
>75 % reporting

child’s skills improved and that they would recommend the benefit
program >75 % recommending
program

Adoption Initial interest or uptake of the
program among the eligible
population

Appropriateness - instructors Suitability and usability of ses-
sion plans

Appropriateness - Participants  Suitability of program activities
for participant skill and comfort try
levels

Suitability of data collection
methods

Practicality and acceptability of
the program

Extent to which sessions are
delivered as planned

Degree of reach into the target
population

Continued delivery beyond the
trial period

Participants completing the
intervention

Participant attendance and
compliance

Number and duration of ses-
sions provided

Intensity and participation level

Appropriateness - data collection
Feasibility (overall)

Fidelity

Penetration (reach)
Sustainability

Retention

Adherence

Dose delivered

Dose received

Engagement Participant involvement during
sessions

Satisfaction - sessions Satisfaction with individual
sessions

Satisfaction - program Overall satisfaction with the

(participant) program

Satisfaction - program (parent/
carer)
Safety

Overall parent satisfaction

Participant safety during
program

Number of expressions of interest received, as a proportion
of eligible 12-17-year-olds in the GENTLE cohort

End-of-session instructor survey: plan helpfulness, delivery
confidence, and perceived difficulty

End-of-program survey: activity difficulty and confidence to
Rate of missing data and reported reasons

Post-program surveys and interviews; likert scales on
enjoyment and motivation

Instructor end-of-session surveys and logs

Proportion of eligible participants who enrolled

Follow-up delivery data, qualitative interviews with staff
Number completing + number enrolled; drop-out reasons
recorded

Attendance logs; reasons for absences

Instructor logs (sessions out of 12 and ~50 min duration)

Session intensity via HR data and RPE; session logs
% Of session actively participated

End-of-session ratings: enjoyment rated +2 or higher
End-of-program survey: ‘enjoyed it’ or ‘really enjoyed it’
End-of-program survey: ‘somewhat’ or ‘extremely’ satisfied

Reported adverse events

>25 % interest rate

>75 % on each item

>75 % on each item

<15 % missing data
>80 % report
feasibility

>90 % sessions deliv-
ered as planned
Descriptive
Exploratory

>75 % retention
>90 % adherence
>90 % of intended
dose

Exploratory

>75 % per session
>75 % satisfaction
>75 % satisfaction

>75 % satisfaction

No serious adverse
events

manual blood pressure readings [34], and muscle strength
using grip strength dynamometry [35, 36], plank holds [37],
and 60-s squat [37] and push-up tests [37]. Cardiorespiratory
fitness will be estimated using the YMCA three-minute step
test [38, 39], with heart rate recovery monitored via a Polar
optical sensor. Functional balance will be assessed using the
Star Excursion Balance Test [40], explosive power via the
Standing Broad Jump [41], and flexibility via the Sit and Reach
Test [42]. These assessments are widely accepted as reliable
and feasible for use in paediatric populations [29-42] (see
Table 2).

Retention

To maximise participant retention and reduce loss to follow-
up, assessments will be scheduled according to participant
preference and availability as much as possible. Appoint-
ment reminders will be sent out one week and one day prior
to assessment date. Contact will be made immediately
following a “no-show” to an assessment or movement pro-
gram session to record reason and reschedule within the
timeframe for the study protocol. To encourage attendance
to the post-trial assessments, a comprehensive report will be
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Table 2: Outcome measures for movement program participants.
Outcome Tool Description Timepoint Test

administration

Physical activity and
sedentary levels

Quality of life

Well-being

Body composition

Cardiovascular health

Isometric strength

Simple physical activity
questionnaire (SIMPAQ)

Short form - 12 (SF-12)

The World Health Organisa-
tion five well-being index
(WHO-5)

Dual-energy X-ray absorpti-
ometry (DEXA)

Resting blood pressure

Grip strength

The simple physical activity questionnaire (SIMPAQ) will be Pre & post
used to assess participants combined physical activity exercise
behaviours across various domains of leisure time, program
domestic, and transport-related activities [29]. The SIMPAQ
has been structured to provide a snapshot of a 24-h period
that is representative of the previous week and flows from
sedentary time to walking, structured exercise/sport to
incidental/other activities. An example question is “what
activities did you do and how much time did you spend on
each activity on each day?” [29].

The 12-item short form survey (SF-12) [30] is a self-reported
outcome measure assessing the impact of health on an
individual’s everyday life. The SF-12 encompasses eight
domains, namely limitations in physical activities because of
health problems; limitations in social activities because of
physical or emotional problems; limitations in usual role
activities because of physical health problems; bodily pain;
general mental health (psychological distress and
well-being); limitations in usual role activities because of
emotional problems; vitality (energy and fatigue); and
general health perceptions. An example question is “in
general, how would you say your health is?”

The world health Organisation-five well-being index
(WHO-5) [31] is a short, self-administered, and positively
worded scale designed to measure the level of subjective
well-being over the last two weeks [31]. An example
question is “how cheerful and in good spirits have you felt
over the last two weeks?”

Using a dual-Energy X-ray absorptiometry (DEXA), body Pre & post ex-
composition will be evaluated. Prior to the DEXA scan, ercise program
participants’ height will be measured to the nearest
centimeter using a stadiometer, and weight will be
recorded to the nearest 100 g using a Seca digital column
scale. These measurements are essential for accurate
calibration of the DEXA equipment and analysis of results.
during the procedure, participants will lie on a specialised
table while a scanning arm passes over their body, emitting
low-dose X-rays to differentiate between bone, fat, and lean
tissues. The scan typically takes about 2 min, with the entire
procedure lasting approximately 15 min. DEXA has been
recognised as a valid and reliable method for assessing
body composition in children and adolescents [32, 33].
Resting blood pressure will be measured using stethoscope
and Welch Allyn handheld sphygmomanometer. This
manual method is widely used in clinical settings is
considered the gold standard for blood pressure
measurement and is essential for accurate assessment of
cardiovascular health [34].

Isometric strength will be measured via the grip strength
test using a Jamar digital handgrip dynamometer [35, 36].
Handgrip dynamometry is a commonly used indicator for
muscle performance and strongly correlates with leg
muscle strength and overall muscle function in children and
has been deemed feasible and reliable in paediatric
populations [36].

Face-to-face
(15 min)

Face-to-face
(45 min)
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Table 2: (continued)
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Outcome Tool Description

Test
administration

Timepoint

Endurance strength

Cardiorespiratory
Fitness

Plank hold (0.1 s)
Squats in 60 s
Push upsin 60's

YMCA 3-min step test

The isometric plank hold will be used to assess trunk
muscular endurance [37].

The 60 s squat test will be used to examine lower limb
strength and endurance [37].

The 60 s push up test is used to examine upper limb
strength and endurance [37].

The YMCA three-minute step test is a submaximal exercise
test that assesses cardiorespiratory fitness in children by
measuring heart rate recovery after a three-minute period
of stepping [38]. Participants step up and down on a
standardised step at a consistent rate (96 beats per minute)
for 3 min. Heart rate will be continuously monitored using a
Polar optical heart rate Sensor worn throughout the test.
The heart rate recorded 1 min post-exercise will be
compared to normative data to estimate the participant’s
VO,max. The test is easy to perform, well tolerated and has
been deemed valid and reliable for estimating VO,max in
children and adolescents [38, 39].

The star excursion balance test (SEBT) will be used to assess
the participants’ ability to maintain balance while reaching
as far as possible in eight different directions using one leg

The Standing broad Jump test will be used to assess
explosive power in a horizontal direction and has been
demonstrated to be both valid and reliable [41].
Participants will stand behind a marked line with their feet
shoulder-width apart and perform a two-footed jump as far
forward as possible. The distance from the starting line to
the closest heel landing point will be measured. Participants
will complete three trials, with the best attempt recorded

Balance Star excursion balance test
(SEBT)
[40].
Power Standing broad Jump
for analysis.
Flexibility Sit and reach test

The sitand reach test is a common measure of flexibility and
specifically measures the flexibility of the lower back and
hamstring muscles [42]. Participants will sit on the floor
with their legs extended and feet placed flat against a Sit n’
reach flexibility Box. They will reach forward as far as
possible, keeping their knees extended, and the distance
reached will be recorded. Participants will complete two
trials, with the best attempt recorded for analysis.

provided to families upon completion of the final
assessment.

Timing

Measures will be assessed at baseline (pre-trial) and within
one week following completion of the trial, to reduce the risk
of detraining and to more accurately capture the immediate
effects of the intervention.

Statistical analysis

All quantitative data will be analysed using Microsoft Excel
and IBM Statistical Package for the Social Sciences (SPSS)
Statistics software. Data will be screened for completeness
and missing values. Participants missing entire datasets (e.g.,
all physical health assessment data) will be excluded from
relevant analyses. For pre—post comparisons, if more than
5% of data are missing for a given outcome, multiple
imputation by chained equations (MICE) will be considered
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to minimise bias and preserve statistical power. The impu-
tation model will include key demographic variables (e.g.,
age, sex assigned at birth), and all available outcome vari-
ables. Ten imputed datasets will be generated, and results
will be pooled to produce final estimates, consistent with
standard procedures for small-sample trials. A 50 % inter-
vention adherence rate will serve as the inclusion threshold
to help isolate intervention effects, reflecting our pre-
liminary aim to assess the need for a full-scale randomised
control trial. An adherence level of =50 % is considered
sufficient to indicate initial engagement with the interven-
tion, while also accounting for common barriers to full
participation within adolescent mental health and gender-
affirming care contexts, both characteristic of this cohort.
This threshold reflects a pragmatic balance between feasi-
bility and meaningful exposure to the program. We will also
conduct sensitivity analyses using higher adherence
thresholds (e.g., 75%) to explore whether intervention
effects vary by level of participation. These analyses will help
assess the robustness of findings and inform the optimal
intervention dose for future trials. Descriptive statistics will
be used to summarise pre-to-post-program differences. The
magnitude of change in health outcome variables
(i.e., physical health, well-being, and quality of life) from
baseline to program completion will be assessed by calcu-
lating Cohen’s d effect sizes with correlations between the
variables. In addition to effect sizes, the clinical significance
of changes in health outcomes measured by the SF-12 and
WHO-5 will be evaluated using minimum important differ-
ence (MID) thresholds or reliable change indices, where
available. Given the exploratory nature and small sample
size of this trial, formal hypothesis testing will not be
conducted. The sample size for this study is in keeping with
similar trials [15]. Given the novelty and intent of the inter-
vention, findings will provide valuable insight into the
health outcomes, the most effective operation of the move-
ment program, and inform design of future trials and
research in this field.

Interviews will be conducted by the research team, who
have experience in qualitative research methodology,
including interviewing marginalised young people, families,
and health professionals. Participants will guide the inter-
view, with probing questions used for clarification and
exploration [43]. At the end, participants can ask questions,
offer additional information, and provide feedback. Prag-
matic considerations (e.g., time and resource constraints)
will guide data collection, and we aim to collect sufficient,
appropriate information to address our research questions
and construct a comprehensive story through our data. We
will adopt an inductive reflexive thematic analysis approach
[44, 45]. A ‘critical friends’ process will be employed, with
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co-authors providing feedback on meaning units, themes,
and interpretations [46]. Collaborative processes may result
in themes being merged, redefined, or recoded based on
collective interpretation, ensuring rigor and quality in
analysis [47]. Reflexive thematic analysis is a cyclical and
iterative process, and various stages of the analysis process
will be repeated or returned to.

Data management

All data will be coded, backed-up and securely stored on
servers at the University of Western Australia (UWA) which
are password and algorithm protected. Any hard copies
relating to collection of data will be stored in locked filing
cabinets on site at UWA in the School of Human Sciences
(Exercise and Sport Science) and as per UWA standard
practice, will be retained for 7 years following publication or
until the youngest participant turns 25, whichever is longer.
Regarding completion of outcome measures, participants
will be given a unique identifier code to record on the
measures each time instead of using identifying details.
Identifying information and research data will be stored
separately. Data will be de-identified for entry and analysis
in both SPSS and NVivo. Regarding qualitative data, audio
recordings will be stored on a secure server and will only be
accessible to the named investigators. Transcripts will be
de-identified and stored on NVivo software and will only be
accessible to the named investigators. All SPSS and NVivo
data will be accessible only to the named investigators and
will be password protected.

Once the minimum retention period for our dataset has
been reached, the University’s Records, Archives & Digiti-
sation Services team will ensure there are no current
Freedom of Information or other outstanding actions on the
records before initiating the destruction approval process,
as per Western Australian University Sector Disposal
Authority standard practice.

Possible harms and safety monitoring

While there are minimal risks associated with participation,
some discomfort may occur during pre- and post-exercise
tests, such as leg fatigue, or increased heart rate or breathing
rate. These are typical responses, and participants can stop
any test or activity if they feel uncomfortable. Additionally, a
small amount of ionizing radiation via DEXA scans is required
for this study, and this information is also included in the
participant information and consent form. If participants
experience distress during assessments, group sessions, or
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interviews, they can seek immediate support from the trial
facilitators. Contact information for external support services
(e.g., Qlife, Lifeline, Kids Helpline) will be provided to partic-
ipants. Participants will also be reminded that they can reach
out to their treating team for additional support.

Monitoring adverse events

During the trial, all exercise activities are carefully planned
to ensure the physical and psychological safety of partici-
pants. Any adverse events, including physical injuries or
deterioration in physical or mental health will be monitored
closely. Such events will be reported to the participants’
parents/carers and treating team at the GDS for review, with
appropriate adjustments, modifications, or if necessary,
withdrawal from the study.

Confidentiality and participant autonomy

Participants will be informed that they may skip any ques-
tionnaire and/or interview questions (i.e., pre- or post-trial)
that make them uncomfortable, and they are free to dis-
continue their participation at any time without conse-
quence. At the start of the first movement session, a group
discussion will be held to establish a collaborative agree-
ment regarding confidentiality and mutual respect.

Monitoring of participant compliance

The procedures for monitoring participant compliance will be
the responsibility of the supervising trial investigator (BF) at
The University of Western Australia who will ensure the study
is conducted in compliance with the protocol, good clinical
practice and the application regulatory requirements.

Discussion

Given the high risk of both physical and mental health
challenges among trans adolescents [4], exploring novel
solutions such as exercise is critical. There are well-
established benefits of exercise for children’s physical,
mental, and psychosocial health [15], but research on the
trans population remains limited [2, 3, 5]. Our findings aim to
directly inform current practice with regards to the role of
exercise for trans adolescents and enhance multidisci-
plinary care within specialist paediatric gender services.
This research will also pave the way for future research
exploring the efficacy of exercise-based programs for
improving health outcomes for trans adolescents. Ensuring
equitable access to physical activity opportunities, including
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tailored support for trans adolescents, is critical to fostering
a positive relationship with exercise and promoting lifelong
health [4].

We anticipate that participation in the trial will result in
benefits for the participants including increased health-
promoting physical activity participation, enhanced moti-
vation and confidence, and improved understanding of the
importance of movement in personal, holistic health and
wellbeing from pre-to post-trial. Providing a safe, supportive
environment for exercise allows participants to focus on
positive health outcomes and build peer support networks,
which are key benefits of group-based interventions [15]. We
expect that feasibility estimates for recruitment, completion,
and retention will be met, and results of outcome measures
will enable an effect-size estimation for the planning of a
future randomised controlled trial. It is anticipated that
participating adolescents, parents/carers and exercise in-
structors will find the movement program acceptable. The
qualitative component will provide a valuable opportunity
to gain insight into the experiences and perspectives of all
participants. This understanding is crucial for future eval-
uation and development of the trial for future delivery and
scaling up.

Strengths of this trial are the collaborative participatory
approach, which involved key stakeholders such as trans
youth, parents/caregivers, health professionals, clinical re-
searchers and community advisory groups in the design and
development of the program. The collaborative nature of the
project is expected to enhance the relevance and accept-
ability of the program, potentially strengthening future
support services and models of care for this population.
Additionally, the mixed-methods approach, combining
quantitative and qualitative measures, will provide a
comprehensive understanding of participant experiences.
Positive outcomes from this trial may advocate for the
integration of exercise physiology services into paediatric
gender services nationwide, contributing to a holistic
approach to the health of trans adolescents and improving
current best-practice models of care.

Limitations of this trial include potential biases in the
dual role of the lead author (FA) who will facilitate the as-
sessments, trial and later analyse the data. To mitigate these
risks, several reflexive strategies will be used, including the
use of a structured interview guide to promote consistency
and reduce interviewer influence, adherence to stand-
ardised protocols for physical fitness assessments (see Ta-
ble 2), calculating scores and interpretations based on
established methods and norms (e.g., SF-12 and WHO-5), and
engaging in collaborative data analysis with co-authors to
facilitate critical dialogue and enhance the trustworthiness
of interpretations. Additionally, recruitment was limited to a
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single, specialised paediatric gender diversity service. While
this supports internal validity through a clearly defined
clinical cohort, it limits the external validity of findings.
Adolescents connected with specialised health services may
differ in their experiences when compared to adolescents
who have differing access and engagement with health or
support service, including greater access to family and
multidisciplinary support and gender-affirming care. Future
research should expand upon these findings to explore ex-
periences across diverse and less supported contexts, for
example rural, underserved, or non-clinical settings.

While positive outcomes from this trial could inform the
integration of exercise physiology into paediatric gender
services, we acknowledge the possibility of null findings. To
minimise bias in the interpretation of such outcomes, the
study employs validated and standardised outcome mea-
sures, structured assessment protocols, and a pre-specified
analysis plan. Reflexive strategies, including collaborative
data interpretation and critical dialogue among the research
team, will be used to reduce the risk of confirmation bias and
enhance transparency. As an effectiveness-implementation
study, these methods also support the interpretation of
implementation outcomes regardless of efficacy results.

Given the exploratory nature and small sample size of the
current trial, formal hypothesis testing was not undertaken,
and the absence of a comparator group limits causal infer-
ence. However, this intervention design is consistent with
best-practice guidelines for early-phase implementation-
effectiveness trials, where the focus is on assessing imple-
mentation, safety, acceptability, and preliminary effects to
inform future trials [19]. The insights gained from this study,
including participant responses, health-related outcomes, and
practical considerations for intervention delivery, will
directly inform the design, methodology, and statistical
modelling of future controlled trials aimed at evaluating ef-
ficacy. In particular, Bayesian estimation approaches offer a
valuable framework for interpreting intervention effects in
small or heterogeneous samples and will be considered in
future, adequately powered studies to support more robust
and nuanced inference. This approach ensures that future
trials are methodologically sound, with their design, imple-
mentation, and statistical modelling directly informed by
empirical data generated from this foundational work.

In conclusion, incorporating safe and inclusive exercise
services as an adjunct to gender-affirming care presents an
opportunity to positively influence the long-term health and
wellbeing of trans adolescents. Young people of all gender
identities should have the opportunity, and be supported, to
develop healthy physical activity routines and transition
into adulthood with a positive relationship with exercise.
This research can contribute to a more comprehensive,
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multidisciplinary approach that addresses both physical and
psychosocial needs within paediatric gender services.
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