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ABSTRACT
Introduction Being transgender is frequently
accompanied by gender dysphoria, which often coexists
with mental health concerns. Increased referrals
of transgender and gender diverse (TGD) youth to
gender clinics have been observed in many countries.
Nevertheless, there are limited empirical data on the
presentation and outcomes of these patients, and there
is an urgent need for more evidence to ensure optimal
medical and psychosocial interventions. Here, we describe
Trans20, a longitudinal study of TGD patients attending a
multidisciplinary paediatric gender service in Melbourne,
Australia. Trans20 aims to understand the demographic
and clinical characteristics of these patients, to document
the natural history of gender diversity presenting in
childhood and to investigate long-term outcomes for those
receiving interventions.
Methods and analysis Trans20 is a prospective cohort
study based on children and adolescents first seen at the
Royal Children’s Hospital Gender Service (RCHGS) between
February 2017 and February 2020. Current estimates indicate
the final sample size will be approximately 600. Patients and
their parents complete online questionnaires prior to the first
appointment with RCHGS and regularly thereafter as part of
routine clinical care. On discharge from RCHGS, patients are
invited to continue undertaking questionnaires biennially. In
this way, a naturally forming cohort study has been created.
The primary outcomes include gender dysphoria, physical and
mental health, schooling, family functioning and quality of life.
Subgroup analyses based on factors such as gender identity,
birth-assigned sex and treatment received will be performed
using bivariate and multivariate modelling as appropriate, and
relevant statistical methods will be applied for the repeated
measures over time.
Ethics and dissemination The Royal Children's Hospital
Human Research Ethics Committee approved this study
(#36323). Findings from Trans20 will have translational
impact by informing future treatment guidelines and gender
affirming healthcare practices and will be disseminated
through conferences and peer reviewed journals.

Introduction
In recent times, there has been an increase
in the number of individuals identifying

Strengths and limitations of this study
►► Multiple domains including gender, mental health,

physical health, schooling, family functioning and
quality of life will be prospectively documented in
a large cohort of transgender and gender diverse
(TGD) children and adolescents.
►► Trans20 will represent one of the largest and most
comprehensive longitudinal studies of TGD young
people in the world, with potential to make a significant contribution to better understanding and improving the health of TGD children and adolescents
globally.
►► The long-term follow-up of prepubescent children
will allow examination of the natural history of gender diversity from an early age in a clinically referred
population, enabling clinicians to provide accurate
prognostic information to patients and families and
therefore assist decision-making around social and
legal transition for TGD young people.
►► Due to ethical reasons, it is not possible to incorporate an untreated control group in the Trans20 study
design; this will limit the potential to draw direct conclusions about the effectiveness of interventions but,
where possible, measures with population-based
data are used in Trans20 to compare outcomes of
TGD youth with those of the general population.

as transgender1 and those seeking gender
affirming healthcare.2 This rise may in part
be related to increased social acceptance
of gender diversity and the growing recognition that being transgender is part of the
continuum of gender diversity. Despite
these shifts in societal attitudes, being transgender is frequently accompanied by gender
dysphoria (GD). GD is the distress that arises
when a person’s birth-
assigned sex does
not match their gender identity. GD experienced in childhood and adolescence can
be particularly challenging as young people
are navigating a range of physical, social and
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transgender identity. Published literature reports that
45%–88% of children with gender concerns in childhood go on to identify with their birth-assigned sex in
adolescence and adulthood19–23 indicating that only
some of these children report a transgender identity
when older. A number of methodological, interpretative and ethical concerns have been raised about these
studies,19 and they are now thought to underestimate the
persistence of TGD identities from childhood to adolescence. Given this uncertainty, there is a clear need to
better understand these trajectories in order to inform
and guide decision making in this area for young people
and their families.
Various research groups around the world have been
attempting to fill these important knowledge gaps via
longitudinal cohort studies of TGD children and adolescents. The longest running of these has been based at
VU University Medical Centre in the Netherlands, which
pioneered the use of medical interventions for TGD youth
and has provided much of the currently available empirical data in the field.24 More recently, an NIH-funded
study commenced in the USA and is aiming to follow 280
transgender youth over 5 years.25 The study is recruiting
across four separate clinical sites, each of which have their
own treatment protocols and practices. There is a clear
need for additional international cohorts to sit alongside
these established studies.
This paper describes the creation of a new longitudinal
study of TGD children and adolescents, known as Trans20.
Following a large cohort of patients who have attended
the state-wide Royal Children’s Hospital Gender Service
(RCHGS) in Melbourne, Australia, Trans20 is designed
to synthesise prospectively gathered clinical data collected
from patients during their time with and after they leave the
RCHGS. The RCHGS employs a consistent assessment and
treatment approach to its trans healthcare, meaning that
Trans20 is ideally placed to avoid the difficulties inherent
in studies that recruit across multiple sites where treatment
approaches may vary.
In the context of this background, the Trans20 study
primarily aims to:
i. Describe the demographic and clinical characteristics of TGD young people who attend healthcare services for gender-related concerns.
ii. Identify clinical outcomes following different types
of gender-affirming interventions (both psychosocial
and medical).
iii. Identify risk and protective factors associated with
physical and mental health outcomes of TGD children and adolescents.
iv. Characterise the natural history of TGD young people, including those who differ in their presentations.
Trans20 seeks to contribute to the evidence underpinning healthcare for TGD young people, and thus inform
prognosis and improve clinical management and decision making.
Tollit MA, et al. BMJ Open 2019;9:e032151. doi:10.1136/bmjopen-2019-032151
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emotional changes during this critical developmental
period. Serious psychiatric disorders are very common,
with rates of self-reported depression and anxiety diagnoses in transgender and gender diverse (TGD) young
people in Australia as high as 75% and 72%, respectively, and 80% reporting ever self-
harming and 48%
ever attempting suicide.3 Experiences of bullying, physical assault, discrimination and social exclusion are also
common for transgender individuals,3–6 and these experiences are likely to contribute to poor mental health.
Accompanying the rise in reported prevalence of TGD
young people has been a rapid increase in referrals to
specialist gender clinics across the Western world.7–10
Many TGD children and adolescents and their families seek help from healthcare professionals requesting
support, advice and gender affirming psychosocial and
medical treatments. Clinical guidelines11–13 promote
a multidisciplinary approach to address the complex
biopsychosocial needs of this group, and treatment is
ideally tailored to a young person’s developmental stage
and individual needs. Psychosocial support is central to
assist the young person and their parents to understand
and explore their gender identity and, where appropriate, help facilitate social transition, which may involve
adoption of gender-affirming hairstyles, clothing, names
and pronouns. For children and adolescents, psychological support can also be an important intervention for
treating coexisting mental health issues, while helping
to navigate the relational, social and personal challenges
associated with their gender identity. For children who
have not reached puberty—some of whom present with
significant GD as young as age three—medical intervention is not warranted, but for older children and adolescents, medical interventions may serve an important
role alongside psychosocial support and can take several
forms. First, medications known as GnRH analogues
(‘puberty blockers’) can help prevent the development
of undesired physical changes during puberty, which can
trigger and/or exacerbate GD. Second, gender affirming
hormones, namely oestrogen and testosterone, can help
promote physical changes congruent with the young
person’s gender identity. Thirdly, surgical procedures,
such as chest reconstructive surgery for transmasculine
individuals (‘top surgery’), are performed on adolescents
in some centres14 15 while genital surgery is generally only
advised after the age of majority.11 12
Specific healthcare for TGD children and adolescents—including the use of medical interventions—is
relatively new, having commenced only in the past two
decades. Consequently, there is a need for more empirical data to inform best practice in important areas such
as risk and protective factors and the long-term safety
and outcomes of medical interventions.12 16 17 Another
key area for which stronger evidence is required relates
to the natural history of gender diversity. While some
parents of gender diverse youth report noticing signs
of gender non-
conforming behaviour from as young
as age two,18 not all gender diverse children develop a
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Methods and analysis
Study design
Trans20 is a prospective, longitudinal cohort study, with
a sample comprising patients aged 3–17 years when
first attending the RCHGS between February 2017 and
February 2020. Online questionnaires are routinely
administered as part of standard clinical care at RCHGS
and are completed by patients and a nominated parent/
primary caregiver prior to the first appointment with the
service and then at regular periods thereafter (figure 1).
Some questionnaires are also administered by clinicians
during the patients’ clinical consultations, and these are
referred to as ‘in-clinic questionnaires’ hereafter. Patients
who leave the service are invited to continue undertaking
questionnaires biennially. In this way, a naturally forming
Tollit MA, et al. BMJ Open 2019;9:e032151. doi:10.1136/bmjopen-2019-032151

cohort study has been created, and our intention is to
continue follow-up over a 20-year period.
Study setting
This study is based at the RCHGS in Melbourne, Australia.
The RCHGS provides publicly funded assessment and
gender affirming care to TGD young people throughout
the state of Victoria. RCHGS staff come from a range of
clinical specialities and disciplines including psychology,
psychiatry, paediatrics, endocrinology, gynaecology,
speech therapy and nursing. With approximately 250 new
referrals each year, RCHGS is the largest multidisciplinary
gender service for children and adolescents in Australia.
Young people up to age 17 years who reside in Victoria
and have concerns regarding their gender identity can be
referred to RCHGS by their general practitioner. Patients
3
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Figure 1 Clinical pathway at the RCHGS and integrated questionnaire administration. *Indicates data collection timepoint
for Trans20. ΦFollowing initial attendance at MDAC, questionnaires are repeated on an annual basis. FASST, First Assessment
Single Session Triage; MDAC, Multidisciplinary Assessment Clinic; RCHGS, Royal Children’s Hospital Gender Service.
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Participants and eligibility
To be eligible for inclusion in Trans20, participants
need to have attended an initial appointment with the
RCHGS between February 2017 and February 2020, have
completed at least one of the baseline questionnaires (ie,
patient questionnaire, parent questionnaire, or in-clinic
questionnaire) and speak sufficient English to complete
the questionnaires. Since patients can be referred to
the RCHGS at any age before 18 years, participants are
expected to range in age from 3 to 17 years at study entry.
Data from the first 2 years of the study indicate that on
the day of first appointment with the RCHGS, the large
majority of patients (75.3%) were aged 12 years or older,
18.6% were aged 6–11 years and 6.1% were aged 5 years
or younger. Based on those meeting eligibility for involvement in Trans20 in the first 2 years, it is expected that the
Trans20 cohort will comprise approximately 600 participants over the 3-year enrolment period.
Ethics, recruitment and consent
The Royal Children's Hospital Human Research Ethics
Committee (HREC) granted approval for the conduct
of this study (#36323). As previously outlined, questionnaires are completed by patients and parents as part of
routine clinical care at RCHGS, and this information will
be analysed under a clinical audit framework. As Trans20
is designed to prospectively collect data from patients
beyond their time with the RCHGS, long-term follow-up of
patients who leave the RCHGS requires specific consent.
Consent is obtained using a multistep procedure, from
parents for those aged under 18 years and from young
people themselves once they are aged 18 years or older.
At the time of undertaking assessments with the RCHGS,
permission to contact patients and their families about
the Trans20 study in the future is prospectively collected.
Following discharge, those who have provided consent to
be contacted are then invited to continue to undertake
4

assessments. For patients who have left the service and
are under 18 years, an email with parent and participant
information statements as well as questionnaire links are
sent to the nominated parent, who are asked to pass the
relevant documentation to their child if they consent to
them being involved. Patients who have left the service
and are 18 years or older are sent these directly via email.
Under each of these scenarios, completion of the online
questionnaires provides implied consent. Consent to
contact treating clinicians to obtain physical health information will also be sought for those who no longer attend
the RCHGS.
Data collection and storage
Parent and patient questionnaires are administered via
LimeSurvey, an online, open source, survey web application,26 supported by the RCH for clinical use. Separate parent and patient questionnaire links are sent to a
parent email address and parents and patients complete
the questionnaires online. Questionnaires are administered approximately 1 month prior to patients’ initial
appointment with the service and then at approximately
12 month intervals throughout their RCHGS episode of
care. Information on community supports are provided
at the end of all questionnaires. Participants (who no
longer attend the RCHGS) who disclose information that
raises concern about a significant risk of harm will be
contacted by project staff to provide additional support.
This may include: discussing additional support services,
encouraging the participant to contact their general practitioner and/or access existing supports and referring
the participant to external supports (including mental
health triaging services) where appropriate. The information statements that accompany the surveys, advises
parents and participants that they may be contacted for
this purpose. If individuals remain upset after completing
questionnaires, they are also advised to call the RCHGS to
help organise support.
In-
clinic questionnaires—which cover topics such as
drug use, sexual health, self-harm and suicidality—are
asked directly of patients at an appropriate age by clinicians during their appointments and responses are later
entered into LimeSurvey. These questions are asked by
clinicians during appointments to ensure timely and
appropriate follow-
up if required. Having been introduced by their clinicians, these questions are subsequently
asked of patients in their online follow-up questionnaires,
with clinicians applying appropriate follow-up for current
patients as deemed clinically relevant.
Parent, patient and in-clinic questionnaire responses
(and scored summary data where relevant) are uploaded
to patients’ electronic medical record (EMR) and the
RCHGS Clinical Database (DRN #DB089). Thus, these
are available to their treating team to help guide assessment and treatment. For those who consent to being
part of Trans20 following discharge from the RCHGS,
up questionnaires are administered via Limefollow-
Survey and stored in the RCHGS Clinical Database. For
Tollit MA, et al. BMJ Open 2019;9:e032151. doi:10.1136/bmjopen-2019-032151
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subsequently enter the service via one of two pathways:
the Under 8 clinic for those aged 7 years and below, or
the First Assessment Single Session Triage (FASST) clinic
for those aged 8 years and older. Patients attending the
Under 8 clinic are assigned a mental health clinician
for initial assessment and support and those wishing to
undertake a medical transition are later referred to a
member of the paediatric team prior to onset of puberty.
Patients attending the FASST clinic see a Clinical Nurse
Consultant or an Adolescent Medicine fellow (doctor
undergoing advanced paediatric training) for initial
assessment and support; those who wish to receive further
psychosocial support and/or medical intervention are
subsequently seen in the Multidisciplinary Assessment
Clinic (MDAC) (figure 1). Regardless of which pathway a
patient enters, they and their parents undertake an assessment which includes the completion of standardised
questionnaires prior to their first appointment, and these
assessments are repeated at regular (~12 monthly) intervals as patients continue to attend the service.

Open access

Measures
Trans20 questionnaire measures were selected to provide
information relevant to the assessment and treatment of
GD and related comorbidities. Measures span multiple
domains including gender, mental health, education,
quality of life, parental well-
being, family functioning
as well as experiences of care at RCHGS. In addition
to measuring core gender-
related and mental health
outcomes, broader indicators of health and well-being
were also included to holistically and comprehensively
assess multifaceted functioning (including at school and
within the family), which may be related to gender and
mental health outcomes in this group. Where possible,
measures with strong psychometric properties and good
reliability and validity were chosen. Some measures are
appropriate only for specific age groups or birth-assigned
sex, and the online questionnaires are tailored accordingly. A full list of Trans20 questionnaire measures is
provided in table 1, and each measure—grouped by
domain—is described in further detail below.
Demographics and past history
Standard demographic data and information related to
the young person’s medical and developmental history
are routinely collected in the questionnaires. These
items were developed by the study investigators; some
demographic questions relating to English proficiency,
Indigenous status and religious affiliation were based
on standards recommended by the Australian Bureau
of Statistics (ABS).27 From age 18 years, individuals are
asked questions about education and employment based
on ABS Census questions.28
Gender
Different aspects of gender identity are assessed using
various complementary tools including the Gender Identity Questionnaire,29 Gender Preoccupation and Stability
Questionnaire30 and the Gender Slider. The Gender
Slider, developed by the Trans20 project team in consultation with the RCHGS, is a visual analogue scale to help
patients describe their gender identity. This tool consists
of two continuous scales, male and female, where individuals move the slider on each scale to reflect their gender
identity, from ‘not at all’ to ‘completely’. The Body Image
Scale31 provides information on body dissatisfaction. An
item developed by the Trans20 team is used to measure
Tollit MA, et al. BMJ Open 2019;9:e032151. doi:10.1136/bmjopen-2019-032151

extent of GD. The Social Transition Questionnaire (developed by the Trans20 team) assesses the extent to which
an individual has socially transitioned. The Gender Voice
Questionnaire (adapted from the Transsexual Voice Questionnaire32 33) and the Chest Dysphoria Scale (administered to birth-
assigned females)15 provide information
on voice dysphoria and chest dysphoria, respectively. In
combination, these tools enable the examination of shifts
in gender identity, expression and dysphoria over time.
Additional questions devised by the project team about
the effects of hormonal treatment are asked of those who
have been treated with hormones.
Mental health
Mental health is assessed longitudinally using well-
validated measures chosen for their common use in this
population. The Child Behavior Checklist (CBCL) and
Youth Self Report34 35 assess behavioural and emotional
problems across broad domains including: anxious/
depressed, withdrawn/depressed, somatic complaints,
social problems, thought problems, attention problems,
rule-breaking behaviour and aggressive behaviour. The
Short Mood and Feelings Questionnaire36 and Spence
Children’s Anxiety Scale37–41 focus on depressive and
anxiety symptomatology, respectively. In young adulthood, the DASS2142 is used to measure depression,
anxiety and stress while social phobia is measured using
the Social Phobia Scale.43 The Gender Minority Stress
and Resilience Measure (community connectedness and
pride scales)44 and the Brief Resilience Scale45 measure
resilience. Assessment of self-harm is based on an established self-
harm questionnaire,46 and the Columbia-
Suicide Severity Rating Scale47 assesses suicidality. A
modified version of the Branched Eating Disorders Test48
is administered to assess disordered eating. Given the
frequent co-occurrence of autism in gender diverse individuals,49 the Social Responsiveness Scale-250 is used to
screen for features of autism at the initial assessment.
Education/school functioning
Trans20 examines a range of educational outcomes over
time. Academic achievement is measured using relevant questions within the CBCL.34 School connectedness is assessed using the Psychological Sense of School
Membership survey.51 School absenteeism is determined
using modified questions from the Longitudinal Study of
Australian Children.52 Finally, bullying is evaluated using
the Gatehouse Bullying Scale53 and supplemented with
specific items inquiring about cyberbullying. Young adults
are asked about experiences of discrimination based on
questions from the Victorian Population Health Survey.54
Quality of life and family functioning
The Child Health Utility 9D (CHU 9D)55 56 and the
Assessment of Quality of Life Instrument (AQoL-4D)57 58
are administered to determine how GD and its associated difficulties impact on child and parental quality of
life, respectively. These tools are generic quality of life
5
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those discharged from RCHGS, a $20 gift voucher will be
offered as a sign of appreciation and as reimbursement
for the time spent completing the surveys.
Data from this study are stored securely on RCH servers
in password-
protected files that can only be accessed
by study personnel. Data will be stored for 7 years post
study closure, or until the youngest participant turns 25
years old and will then be securely destroyed. Data will be
stored in a reidentifiable format, with participants given a
unique, reidentifiable code that maps to identifying information, including hospital record number.
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Medical and developmental history

 Medical history

About your voice
Gender Identity Questionnaire
Single item measuring recent gender-related distress T20 PT
Gender Preoccupation and Stability Questionnaire
Body Image Scale
Chest Dysphoria Scale
Medical intervention treatment effects and
satisfaction. Tanner’s Sexual Maturation Scale

 Voice

 Gender role behaviours and gender identity

 Gender dysphoria

 Gender dysphoria: gender preoccupation
and gender stability

 Body image

 Chest dysphoria

 Hormone treatment experiences‡

46

Columbia-Suicide Severity Rating Scale
Social Responsiveness Scale
2: School-age form

 Suicidality

 Autism features§

50

47

44

43

42

Self-harm questions based on Hawton et al (2002)

DASS21

 Depression, anxiety and stress

36

48

 Self-harm

Short Mood and Feelings Questionnaire

 Depressive symptomatology

45

Branched Eating disorder Test

 Eating disorders

39–41

The Brief Resilience Scale

Spence Children's Anxiety Scale—Self report

 

38

 Resilience

Spence Children's Anxiety Scale—Parent report

 

37

34

Social Phobia Scale

Spence Children's Anxiety Scale—Preschool

 Anxiety symptomatology

The Gender Minority Stress and Resilience Measure

School-age Child Behavior Checklist

 

34
35

 Resilience: pride and connectedness

Preschool Child Behavior Checklist

 

T20 PT,
71–73

15

31

30

29

32 33

 Social phobia

Youth Self Report

 Internalising and externalising behaviour

Mental health

About socially transitioning

 Social transitioning

T20 PT

About your gender—gender slider

T20 PT

T20 PT

T20 PT,
27 28

Reference

 Gender identity and supports

Gender

Introducing you

 Demographics

Demographics and history

Instrument

Measures used in Trans20 in parent, patient and in-clinic questionnaires

√

 

 

 

 

 

√

 

 

√

√

√

√

 

 

 

 

 

 

√

 

√

 

√

√

Parent
Q’aire

 

√

√

√

√

√

√

√

√

√

 

 

 

 

√

√

√

√

√

√

 

√

√

√

√

√

Patient
Q’aire

 

√

√

 

 

 

 

 

 

 

 

 

 

 

 

 

 

√

 

 

 

 

 

 

 

 

In-clinic
Q’aire

4–18

12+

12+

8+

12+

18+

18+

Continued

Parent report: all ages—no age restrictions while patient at
RCHGS†.
Patient report: 7+

12+

7–18

6–18

3–5

6–18

1.5–5

11–18

12+ for those reporting that they have started puberty
suppression or gender affirming hormones

12+ (birth-assigned females)

12+

11+

All ages—no age restrictions

<=12

12+

Parent report: 0–7
Patient report: 8+

All ages—no age restrictions

Parent report: all ages—no age restrictions while patient at
RCHGS†
Patient report: 18+

Parent report: all ages—no age restrictions while patient at
RCHGS†
Patient report: all ages—no age restrictions

Age range*
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Construct

Table 1
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Continued

School-age Child Behavior Checklist
Psychological Sense of School Membership Survey

 Academic performance

 School connectedness

AQoL-4D
AQoL-4D

 

 Parental quality of life

Attraction and relationship questions. Adapted from
the Victorian Population Health Survey

 Sexuality

RCHGS experiences of care

 Experiences of care‡

67–70

T20 PT

T20 PT,
54

63–66

57 58

57 58

55 56

√

√

 

 

√

 

√

√

√

√

√

√

 

√

√

√

√

√

√

 

√

Patient
Q’aire

 

 

√

√

 

 

 

 

 

 

 

 

 

In-clinic
Q’aire

Parent report: all ages—no age restrictions while patient at
RCHGS†
Patient report: 12+

For those discharged from RCHGS
Parent report: ≤11
Patient report: 12+

12+

12+

All ages—no age restrictions while patient at RCHGS†

18+

Parent report: ≤5
Patient report: 6+

Parent report: all ages—no age restrictions while patient at
RCHGS†
Patient report: 12+

18+

8–18

12–18

6–18

Parent report: all ages—no age restrictions while patient at
RCHGS†
Patient report: 18+

Age range*

*Age range refers to the age of TGD youth at which questionnaires are asked of either the TGD youth and/or their parent.
†Not administered to parent if young person is aged 18 years (or older) and discharged from RCHGS.
‡Only asked at follow-up assessments.
§Only asked at initial assessment.
AQoL, The Assessment of Quality of Life; DASS21, Depression Anxiety Stress Scales-21; Q’aire, Questionnaire; TGD, transgender and gender diverse; T20 PT, Trans20 project team devised questions.

Reasons for discharging from RCHGS

 Discharge status‡

Clinical experiences

Tobacco, alcohol and drug use

 Health risk behaviours

Drug use and sexual health

Child Health Utility 9D

 Quality of life (patient)

61 62

 

 

√

√

Parent
Q’aire
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Quality of life

 Family functioning

Family Assessment Device—General Functioning
scale

Adapted from the Victorian Population Health Survey 54

 Discrimination

Family functioning

Gatehouse Bullying Scale

53

51

34

52

Reference

 Bullying

Bullying and discrimination

About school (school type, attendance)

Instrument

 School attendance

School functioning

Construct

Table 1

Open access
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Open access
were examined relative to those who had completed questionnaires before their FASST appointment across the
first 24 months of Trans20, resulting in a retention rate
of 83%. Based on these figures, it is anticipated that 498
young people will continue completing questionnaires
post the 3-year recruitment period.

Drug use and sexual health
Adolescents and young adults are asked about current
and lifetime alcohol, cigarette and illegal drug use, using
questions adapted from the Communities That Care
survey63–65 and the Childhood to Adolescence Transition Study,66 while sexual health information (including
attraction, relationship status, current sexual activity) is
gathered via items developed by the Trans20 team and
items based on the Victorian Population Health Survey.54

Data analysis plan
Relevant clinical outcomes (GD, mental health, physical
health, schooling, family functioning and quality of life)
will be described using appropriate univariate statistics and
by subgroups such as gender identity, birth-assigned sex
and treatment status using bivariate statistics. Multivariate
models such as linear regression or logistic regression will
be used for continuous or bivariate measures, respectively,
to explore the relationship between physiological and clinical outcomes with gender identity adjusting for covariates.
Appropriate statistical methods will be applied to analyse
the repeated measures of factors over time, their effect on
the outcomes including missing data if necessary.

Experiences of care
Young people (aged 12 and older) and all parents are
asked about experiences of care at the RCHGS, using a
questionnaire adapted from those in use at adult gender
services in the USA, UK and Australia.67–70 Following
discharge from the RCHGS, participants are asked the
reason for discharge.

Patient and public involvement
The RCHGS Consumer Advisory Group comprises children, adolescents and young adults who identify as TGD,
families of those who identity as TGD, as well as representatives from organisations that work with or support the trans
community. The RCHGS Consumer Advisory Group was
consulted about the Trans20 proposal and provided input
into the instruments used in Trans20 and the preferred
methods of data collection. The Consumer Advisory Group
will continue to be consulted to ensure that this research
is conducted in a way that best suits the needs of the trans,
gender diverse and non-binary community.

Physiology
To determine the physical effects of puberty blockers and
gender affirming hormones, RCHGS clinicians routinely
monitor a variety of physiological parameters, including
height, weight, body mass index, blood pressure, bone
mineral density, luteinising hormone, follicle stimulating hormone, testosterone, oestrogen, liver function,
haemoglobin, serum cholesterol and haemoglobin A1c at
regular intervals consistent with the Australian Standards
of Care and Treatment Guidelines for Trans and Gender
Diverse Children and Adolescents.13 These data are stored
within the EMR (for current patients) and can be directly
extracted to facilitate analysis. Patients on puberty blockers
and gender affirming hormones are reviewed by clinicians
approximately every 3–6 months, and we will routinely
extract physical health information generated from these
appointments from patients’ medical record. For those
who no longer attend the RCHGS, this information will be
sought from patients’ current treating clinician, at approximately the same time as their scheduled online assessments.

Ethics and dissemination
The Royal Children's Hospital Human Research Ethics
Committee (HREC) granted approval for the conduct of
this study (#36323).
Findings from Trans20 will have translational impact
by informing future treatment guidelines and gender
affirming healthcare practices. It is expected that findings
from the Trans20 study will be presented at conferences
and published in peer reviewed journals.

Sample size
In the first 24 months of Trans20, 397 young people were
considered eligible for involvement in Trans20. Assuming
similar rates for the final 12 months of the 3-year enrolment
period, it is expected that the total sample will comprise
approximately 600 patients. Taking this into consideration, the starting sample size is large enough to estimate
with 90% power a minimum difference of 6% between two
proportions or a minimum difference of 0.3 SD between
two means of two equal size groups. The statistical power
may not be the same for unequal or subgroup analysis.
To estimate attrition, the number of questionnaires
completed before an MDAC (or 12 months post FASST)

Discussion
Providing optimal clinical care for TGD young people
is critical, but there is a need for stronger empirical
research data to inform clinical practice in this emerging
field. The Trans20 study has been established to examine
biopsychosocial outcomes of TGD individuals attending
a large, multidisciplinary paediatric gender service. The
majority of data for Trans20 are collected prospectively as
part of routine clinical care to assist clinicians in providing
patient care and simultaneously offer an opportunity to
address important research questions in the field of transgender child and adolescent health.
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measures used frequently in health economic assessments
of disease impact. Australian population-
based norms
and utility weights exist for the AQoL-4D and CHU-9D,
respectively.59 60 Family functioning is measured using the
General Functioning 12-item subscale of The McMaster
Family Assessment Device.61 62
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