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ABSTRACT
Introduction Purrble, a socially assistive robot, was 
codesigned with children to support in situ emotion regulation. 
Preliminary evidence has found that LGBTQ+ youth are 
receptive to Purrble and find it to be an acceptable intervention 
to assist with emotion dysregulation and their experiences 
of self- harm. The present study is designed to evaluate the 
impact of access to Purrble among LGBTQ+ youth who have 
self- harmful thoughts, when compared with waitlist controls.
Methods and analysis The study is a single- blind, 
randomised control trial comparing access to the Purrble robot 
with waitlist control. A total of 168 LGBTQ+ youth aged 16–25 
years with current self- harmful ideation will be recruited, 
all based within the UK. The primary outcome is emotion 
dysregulation (Difficulties with Emotion Regulation Scale- 8) 
measured weekly across a 13- week period, including three 
pre- deployment timepoints. Secondary outcomes include self- 
harm (Self- Harm Questionnaire), anxiety (Generalised Anxiety 
Disorder- 7) and depression (Patient Health Questionnaire- 9). 
We will conduct analyses using linear mixed models to assess 
primary and secondary hypotheses. Intervention participants 
will have unlimited access to Purrble over the deployment 
period, which can be used as much or as little as they like. After 
all assessments, control participants will receive their Purrble, 
with all participants keeping the robot after the end of the 
study. After the study has ended, a subset of participants will 
be invited to participate in semistructured interviews to explore 
engagement and appropriation of Purrble, considering the 
young people’s own views of Purrble as an intervention device.
Ethics and dissemination Ethical approval was received 
from King’s College London (RESCM- 22/23- 34570). Findings 
will be disseminated in peer review open access journals and 
at academic conferences.
Trial registration number NCT06025942.

INTRODUCTION
Self- harm, defined as the intentional 
poisoning or injury of self, irrespective of 
intention,1 is a key health concern among 
sexual orientation and/or gender iden-
tity minorities, LGBTQ+ populations.2 

Internationally, young LGBTQ+ people 
report higher prevalence of self- harmful 
thoughts and behaviours, anxiety, depression 
and substance misuse when compared with 
their cisgender, heterosexual peers.3–8 It is 
well documented that those with a history of 
self- harm are at greater risk of suicide,9 and 
recent evidence indicates that LGBTQ+ youth 
are 3–6 times more likely attempt suicide 
than their cisgender, heterosexual counter-
parts.10 11 Despite the considerable risk of self- 
harm and associated adverse outcomes,12 13 
there is a lack of evidence- based interventions 
to support LGBTQ+ youth struggling with 
self- harmful thoughts and behaviours.

Youth who self- harm often do not seek 
professional help14 15 and those that do find 
services (eg, Child and Adolescent Mental 
Health Services, Accident and Emergency or 
social services) to be less helpful sources of 
support16 or rarely reattend services.17 Factors 
relating to this can include negative attitudes 
and behaviours/treatment from healthcare 

STRENGTHS AND LIMITATIONS OF THIS STUDY
 ⇒ This is the first randomised controlled trial to explore 
the impact of access of Purrble, a socially assistive 
robot, compared with waitlist control on emotion 
regulation (ER) difficulties within LGBTQ+ youth who 
have current experiences of self- harmful ideation.

 ⇒ Purrble was codesigned with youth to support ER 
in situ.

 ⇒ The study was codesigned with young people 
who have experience of mental health difficulties 
(Sprouting Minds), including a detailed safeguarding 
procedure.

 ⇒ Participants will not be blinded to participant group 
due to the nature of the intervention.
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staff (eg, withdrawing pain- reducing medication for 
wound treatment18), concerns about confidentiality19 
or perceived stigma surrounding self- harm.20 21 Among 
LGBTQ+ people, help- seeking is even more complex, 
with one in seven avoiding services due to fears of discrim-
ination on the basis of their sexual orientation or gender 
identity.22 Therefore, community- based interventions 
may be more appropriate to support LGBTQ+ youth 
engaging in self- harm.

As LGBTQ+ youth are frequent users of digital tech-
nologies,23–26 there is an opportunity for digital interven-
tions to support those struggling with self- harm and other 
mental health difficulties. Evidence suggests that digital 
interventions support youth to bypass various barriers 
to help- seeking, such as lack of accessibility, anticipated 
stigma, inadequate resources and the desire to be self- 
reliant,27 which are compounded by unique challenges 
facing LGBTQ+ youth (eg, concerns about experiencing 
stigma or discrimination as a minority28).

At present, the field concerning digital interventions 
among LGBTQ+ youth is small, yet those available are 
perceived as feasible, acceptable and relatively effective.29 
However, most focus on physical health such as risk reduc-
tion or management of sexually transmitted illnesses 
(STIs29), with few concerning mental well- being.30–33 
These mental health interventions are typically perceived 
positively by LGBTQ+ youth,30 32–34 with mixed findings 
reported by the three studies which considered the 
impact of the intervention on participants; (1) Rainbow 
SPARX32; (2) an online writing intervention31; and (3) 
QueerViBE.30 In their pilot trial, Rainbow SPARX (a 
didactic PC game using cognitive behaviour therapy prin-
ciples) was associated with large reduction for depressive 
(d=1.01) and anxious (d=0.95) symptoms.32 QueerViBE (a 
series of brief, interactive videos designed for transgender 
and gender diverse youth) found a moderate decrease in 
psychological distress (d=0.63) when compared with the 
control group.30 However, the expressive writing interven-
tion demonstrated no difference in depressive symptoms 
in their randomised controlled trial.31 Therefore, while 
limited, digital interventions are feasible, acceptable, 
and potentially effective for improving mental health 
among LGBTQ+ youth. However, there are currently no 
evidence- based digital interventions targeting LGBTQ+ 
youth who struggle with self- harm.

While self- harm among LGBTQ+ youth can be associ-
ated with multiple risks, complex experiences and unique 
stressors,35–37 a common issue is often emotional dysregu-
lation.38–41 Experiencing difficulties with emotion regula-
tion (ER) is a well- known transdiagnostic risk factor,42–44 
which can be associated with higher risk of self- harm 
across ages, settings and genders.45 46 Typically, LGBTQ+ 
populations report greater difficulties with ER,40 41 which 
explains in part the association between LGBTQ+ iden-
tity and self- harm.40 41 Examining how ER can be better 
supported in young LGBTQ+ people who self- harm 
through digital intervention may be a helpful preventa-
tive strategy to aid LGBTQ+ youth broadly.

To address this, a pilot study was conducted with 
LGBTQ+ youth who had recent experiences of self- 
harmful thoughts and/or behaviours using an in situ, 
ER intervention device, Purrble,47 designed to provide 
in- the- moment support, see Intervention section for 
further details. Purrble was originally developed for chil-
dren in moments of situated distress, but it has since been 
well- accepted across child and student populations deliv-
ering notable benefits for ER.47–50 Among a small sample 
of 21 LGBTQ+ young people, Purrble was found to be 
a feasible and acceptable intervention with continued 
device engagement across a 2- week deployment.47 Notably, 
access to Purrble was also associated with a reduction in 
anxiety symptoms and self- harmful thoughts. Qualitative 
data indicated that this was linked to Purrble supporting 
ER practices (eg, grounding, soothing) to prevent young 
people acting on their self- harmful urges and, in some 
cases, preventing them from considering self- harm at 
all.47 This is the only study to date which has explored 
the impact of a socially assistive robot (SAR) among 
LGBTQ+ youth, who are at risk of self- harm.47 Based on 
these findings and Purrble’s original design to support 
in situ, bottom- up ER,48 49 it appears that mental health 
outcomes such as anxiety and self- harm47 50 are guided by 
the proximal change in ER.

SARs have previously been used to support children 
in education,51 family49 or health settings,52 53 as well as 
adults with health conditions such as dementia or phys-
ical illnesses.54 55 These studies have shown promising 
results in the context of motivation, skill development 
and enhancement, as well as supporting mental health 
outcomes, for example, reducing loneliness and stress.49–55 
Similarly, students and at- risk young people have described 
Purrble robots as a mechanism for comfort and distress 
relief.47 50 However, an ethical challenge raised in SARs 
literature is the use of these device as a replacement for 
humans, which could incur negative impacts considering 
social isolation.56 Therefore, research using SARs should 
be mindful of this, considering this influence in process 
analysis, and have additional procedures to prevent over-
reliance on these devices.

Although, early data relating to Purrble robots is prom-
ising,47 there is a lack of robust quantitative data on the 
impact of the Purrble robot in a wider sample of LGBTQ+ 
young people who have self- harmed. Evidence is there-
fore urgently needed to evaluate the efficacy of Purrble in 
(a) delivering measurable changes in ER when compared 
with a control group and (b) the extent to which this 
impacts the frequency of self- harmful thoughts and/or 
anxiety symptoms.

STUDY OBJECTIVES
Primary objective
The primary objective of this study is to evaluate the 
impact of having access to the Purrble robot, compared 
with a waitlist control, on ER difficulties (Difficulties with 
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Emotion Regulation Scale- 8 (DERS8)) among LGBTQ+ 
young people with self- harmful thoughts.

Secondary objectives
The secondary objectives are (1) to investigate the impact 
of having access to Purrble on changes to LGBTQ+ young 
people’s self- harmful thoughts over the trial period, in 
comparison to a waitlist control group and (2) to inves-
tigate the impact of Purrble on changes in symptoms of 
anxiety (Generalised Anxiety Disorder Questionnaire- 7 
(GAD- 7)) and symptoms of depression (Patient Health 
Questionnaire (PHQ- 9)) over the trial period, in compar-
ison to waitlist controls. Finally, this will be the first oppor-
tunity to assess whether Purrble remains appealing and 
helpful to LGBTQ+ youth over an extended period.

METHODS
Trial design
The study is a two- arm randomised controlled trial 
comparing an intervention group (Purrble robot) with a 
waitlist control group. The trial period is across 13 weeks, 
built of 3 pre- deployment assessments and 10 deployment 
assessments, using weekly, self- reported, validated surveys 
hosted by Qualtrics (see table 1). The intervention period 
will commence once Purrble has been deployed to the 
intervention group, week 4 (T1).

Analyses will be conducted and reported in accordance 
with the Consolidated Standards of Reporting Trials 
(57 58), with consideration given to the recommenda-
tion of psychological interventions.52 Outcomes will be 
assessed 13 times across a 13- week period, including 3 
baseline assessments and 10 weeks of deployment, with 
Purrble being delivered in time for week 4 (T1).

Intervention
The intervention takes the form of an interactive 
plush toy- robot (figure 1), which was codesigned 
with children to support in- the- moment soothing.48 49 
Purrble is framed as an anxious creature, in need of 
care and attention when it feels distressed. Embedded 
electronics are used to produce vibration patterns 
simulating heartbeats such as 1) frantic and anxious, 
and (2) slow, steady and relaxed. When held, the 
device emits a frantic heartbeat which can be slowed 
by stroking movements registered by embedded 
sensors. Once the device has been ‘soothed’ for long 

enough, the heartbeat transitions into a purring 
vibration, indicating a relaxed state. This transition 
can be achieved in less than 60 s but is dependent on 
the device–human interaction. Further details on the 
logic model underlying Purrble can be found in online 
supplemental material 1 or see previous research.49

Waitlist—control
The participants in the control group will be on a waitlist 
throughout the 13- week trial period. Once data have been 
collected at the final timepoint (week 13, T10), waitlist 
participants will receive a Purrble to keep. Waitlist control 
group was selected following discussions with Sprouting 
Minds members (see Patient and public involvement 
section).

Participants
Eligibility criteria
When potential participants register their interest 
for the study, they will be asked demographic ques-
tions relating to the eligibility criteria, providing our 
information for our inclusion criteria. These are: (1) 
being between the ages of 16–25 years (inclusive); (2) 
identifying as any part of the LGBTQ+ umbrella; (3) 
having current experiences of self- harmful thoughts 

Table 1 Overview of assessment design for both participant groups

Surveys

Pre deployment (weeks 1–3) Deployment (weeks 4–13) Follow- up (week 13+)

T(−2) T(−1) T(0) T1–T4 T5 T6–T9 T10

Register interest+screening X               

Consent X               

Main assessment X X   X   X     

Extended assessment     X   X   X   

Qualitative interviews               X

Figure 1 Purrble—socially assistive robot.
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(eg, in the last month); (4) being able to read, write 
and speak English; and (5) living in the UK for the 
duration of the study. Exclusion criteria are being 
outside of the age range, identifying as heterosexual 
cisgender, not experiencing current self- harmful 
thoughts, being unable to understand English and 
living outside the UK.

Recruitment, randomisation and blinding
LGBTQ+ youth will be recruited to the trial by several 
strategies. These include: (1) approaching secondary 
schools and colleges, (2) social media adverts, (3) adver-
tising through stakeholder charities and organisations 
(eg, Bounce Black, Harmless, King’s College London 
newsletter) and (4) online platforms (eg, MQ Partici-
pate). Those organisations which involve gatekeepers (eg, 
schools, colleges, charities, organisations) will be emailed 
by one of the leading researchers offering an introduc-
tory meeting to discuss the outline of study, explaining 
safeguarding protocols and how to share this information 
with young people. Young LGBTQ+ people will then be 
able to register their interest in the study, anonymously 
from gatekeepers. At recruitment, participants will not be 
blinded to the fact that Purrble was designed to support 
ER. The information sheet specifies that participants will 
be asked about mood, self- harm and ER over the course 
of the study.

Once eligibility is confirmed and young LGBTQ+ 
people have provided written informed consent (online 
supplemental material 2), they will be 1:1 randomly 
assigned to either intervention or waitlist control group, 
using a computerised algorithm. A stratification proce-
dure will be applied to balance gender identity (trans-
gender and gender diverse youth vs cisgender) across 
the two arms. The researcher conducting randomisation 
will be blind to treatment group allocation. However, the 
leading researcher and other team members who will be 
conducting safeguarding will be aware of group alloca-
tion. Researchers collecting outcome measures will be 
blinded to group allocation. Participants will be informed 
about their assigned condition. The intervention group 
will receive the Purrble before T1 data are collected, 
with waitlist participants receiving their Purrble devices 
after the 3- month follow- up data collection. Participants 
may withdraw at any time, once they have received their 
Purrble device it is theirs to keep.

In the event of change of circumstance, such as a 
serious adverse event (eg, they are hospitalised), partici-
pants are asked to inform the research team. During the 
follow- up surveys, a standard operation protocol will be 
used where the young person will be asked “Has your situ-
ation changed at all which might impact how you’d like to 
engage with the study?” via email, with the understanding 
that the research team will have time to arrange reason-
able adjustments (eg, if a young person still wants to take 
part but is within an inpatient service).

Power analysis
Sample size was determined based on an a priori power 
analysis to detect a difference between the two arms 
when considering the primary outcome measure, DERS8. 
On the basis of a pilot with LGBTQ+ youth47 and other 
Purrble studies,50 59 we expect to see a medium effect size 
for this measure (d=0.4). This would indicate fewer diffi-
culties with ER among young people who had access to 
Purrble.

With the anticipated medium effect size, simulations 
were performed involving a range of fixed and random 
effects. Simulations involved linearly increasing effect over 
the study period, and sensitivity analysis was performed 
over a range of scenarios considering the slope of effect 
change over time was either fixed or random. The simu-
lation used a one sided t- test (=0.05) and targeted a 
sample size giving at least 80% power. The statistic to be 
compared between groups is the change in mean DERS8 
Score in the 2 weeks preceding intervention (three assess-
ments in total), to the mean DERS8 assessed at weeks 8, 9 
and 10. The averaging over three assessments is intended 
to reduce the known variance in DERS8 when repeatedly 
assessed.60 Other simulations considered only comparing 
the change in DERS8 from baseline (week 0) to week 10, 
comparing the slope of the effect, assessed using simple 
linear regression. All simulations suggested better than 
60% power with 70 participants per arm, with the mean 
change in DERS8 averaged over three assessments and 
the comparison of slopes, suggesting >80% power. The 
sample size of 140 is inflated by 20% to account for 
dropout rate,61 rounding up the total sample to 168.

Outcome measures
An overview of all measures can be found in table 2 and 
full details can be found in online supplemental mate-
rial 3. Primary and mental health measures will be asked 
at all timepoints, with the Purrble intervention group 
also receiving two additional engagement measures 
throughout deployment. An extended survey will replace 
the weekly survey at three timepoints, this will include 
three additional measures to be asked to all participants. 
All surveys will be distributed via Qualtrics using individu-
alised links for each participant.

These additional measures were selected to explore the 
association between self- harm and ER (Process Model 
of Emotion Regulation Questionnaire—PMERQ),38–41 
perceptions of hope (State Hope Scale—SHS)13 and 
loneliness (3- item University of California, Los Angeles 
(UCLA) Loneliness Scale),62 to further explore the qual-
itative findings represented in our pilot study.47 Our find-
ings have previously indicated that Purrble was used to (1) 
refocus or distract attention during moments of distress 
by addressing the physical manifestation of their discom-
fort (PMERQ) and (2) comfort in moments of loneliness 
and provide self- soothing mechanisms (UCLA, SHS).47

Considering participant burden, young people will be 
informed of the time to complete each weekly survey 
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(15 min) and the extended survey (22 min) and will be 
compensated for their time.

Post deployment interviews
We will collect semistructured interview data from 
LGBTQ+ young people from up to 40% of the interven-
tion group (n=37) and approximately 20% of the control 
group (n=17). The interviews will be conducted following 
the deployment period. We will specifically aim to recruit 
young people who demonstrated the highest and lowest 
changes in the outcome data over the trial to explore 
and understand the potential moderators relating to the 
intervention and mental health across the trial period.

The semistructured interview will explore the engage-
ment and appropriation of the Purrble device, whether 
LGBTQ+ young people had felt that this had helped them 
with their ER, mental health more broadly or self- harmful 

thoughts, and how Purrble may (or may not) be suitable 
for other audiences. We will compare these experiences 
between intervention and control participants, exploring 
other mechanisms used by LGBTQ+ youth who experi-
ence self- harm.

Hypotheses
Primary hypothesis
Across the trial, we hypothesise that access to the Purrble 
intervention (compared with the waitlist control) will 
lead to a direct decrease in self- reported difficulties with 
ER as measured by the primary outcome (DERS8), aver-
aged between three pre- deployment (weeks 1–3) and our 
final three deployment assessments (weeks 11–13).

Table 2 Summary of the outcome measures

Outcome measure
Questions 
(n)

Type of 
outcome Frequency Scoring Details of assessment

Primary measure

Difficulties in Emotion 
Regulation Scale-860

8 Primary 
outcome

All timepoints 8–40 (higher=more 
difficulties)

Difficulties associated with 
response to situations eliciting 
negative emotions.

Mental health measures

Self- Harm Questionnaire 
(SHQ) screening 
questions63

3 Mental health All timepoints Analysed separately Frequency and risk of self- harm 
thoughts, suicidal ideation and 
behaviour.

SHQ additional items63 22 Covariate Once 
(baseline)

Analysed separately 4 dimensions of self- harm (NSSI, 
suicide attempts, suicide threats, 
suicide ideation).

Generalised 
Anxiety Disorder 
Questionnaire- 764

7 Mental health All timepoints 0–21 (higher=greater 
severity)

Presence and severity of 
generalised anxiety disorder.

Patient Health 
Questionnaire65

9 Mental health All timepoints 0–27 (higher=greater 
severity)

Severity of depressive 
symptoms.

Proximal and mechanistic measures

Process Model of 
Emotion Regulation 
Questionnaire66

9 Mechanistic 3
timepoints

2 subscales
Average across 
each subscale, 
higher=greater 
endorsement.

Attentional deployment 
subscales; focus on engagement 
and disengagement.

State Hope Scale67 6 Proximal 3
timepoints

6–48 (higher=greater 
state hopefulness)

Goal- directed thinking; agency 
and pathways.

UCLA Loneliness Scale 
for children68

3 Proximal 3
timepoints

3–12 (higher=more 
loneliness)

Subjective feelings of loneliness.

Engagement measures

Bespoke Purrble 
questions59

7 Engagement Deployment Analysed separately Purrble use and perceived 
usefulness.

TWente Engagement 
with Ehealth 
Technologies Scale69

9 Engagement Deployment 3 subscales
Total score per 
subscale=greater 
engagement

Engagement with intervention 
device; behavioural, cognitive 
and affective engagements.

Note: UCLA= University of California, Los Angeles; NSSI = Non- Suicidal Self- Injury
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Secondary hypothesis
Intervention effects will be moderated by engagement 
with the device, measured by bespoke questions and 
the TWente Engagement with Ehealth Technologies 
Scale questionnaire. Secondary outcomes in the Purrble 
effectiveness trial are: self- harmful thoughts, symptoms 
of anxiety and symptoms of depression. These three 
constructs were selected as secondary outcomes based on 
the high prevalence of these experiences among LGBTQ+ 
youth3–8 and their association with poor ER.38–41 The 
three secondary hypotheses are as listed when compared 
with waitlist controls:
1. Engagement with the Purrble intervention will reduce 

the frequency of self- reported self- harmful thoughts 
(SHQ).

2. Engagement with the Purrble intervention will reduce 
the severity of self- reported anxiety symptoms (GAD- 
7).

3. Engagement with the Purrble intervention will reduce 
the severity of self- reported depression symptoms 
(PHQ- 9).

Additional analyses
Additional hypotheses aim to understand the impact of 
Purrble on relevant proximal and mechanistic outcomes. 
The following hypotheses will be investigated across the 
trial:
1. Greater within- group changes will be seen among in-

tervention group participants, with increasing levels of 
endorsement for attentional deployment (PMERQ), 
than among those participants of the control group.

2. There will be a greater increase in state hopefulness 
(SHS) in the Purrble intervention group than the wait-
list control.

3. Participants in the Purrble intervention group will re-
port lower loneliness (UCLA) than those in the waitlist 
control group.

Statistical analyses
Testing the hypothesis that access to the Purrble inter-
vention will lead to a reduction in emotion dysregulation, 
as measured by the composite primary outcome, will be 
done using a one- sided t- test.

As exploratory analyses, linear mixed models will be 
fitted to gain insight into how emotion dysregulation is 
altered with access to the intervention. In particular, we 
will regress the weekly outcome score on an indicator for 
the Purrble condition, a linear time trend and an interac-
tion between the treatment indicator and time to examine 
differential trends in the two groups. We will adjust for 
baseline covariates and include participant- level random 
intercepts and slopes to account for persistent baseline 
differences between young people as well as person- 
specific time trends in the outcome. While the outcome 
is limited to DERS8 scores ranging from 8 to 40, we will 
model it as continuous data.

For secondary aims, we will use analogous linear 
mixed models to assess the impact of Purrble on 

relevant outcomes (cf., hypotheses above), adding base-
line DERS8 as another covariate. We will not adjust for 
multiple comparisons, as these are exploratory aims 
meant to be generate hypotheses. Similarly, we will also 
assess the impact of access to Purrble on changes in prox-
imal outcomes, as well as explore whether these appear to 
moderate changes on primary and secondary outcomes.

Patient and public involvement
The study design was discussed with, and approved by, 
Sprouting Minds members (MRC Digital Youth Young 
Person Advisory Group), with specific input considering 
the intervention arms and safeguarding procedures. 
These young people highlighted that ‘waitlist control’ 
conditions mimic clinical experiences of waiting for 
services, therefore this was considered an acceptable and 
realistic control. However, safeguarding procedures are 
included for both arms of the study to balance participant 
autonomy and ensure safety of research participants.

ETHICS AND DISSEMINATION
This manuscript has been written with insights from the 
Spirit 2013 checklist (online supplemental material 4). 
The study will be conducted according to local regula-
tions and the Declaration of Helsinki of 1975, revised in 
2008. The ethical committee at King’s College London, 
UK, approved the study (RESCM- 22/23- 34570). Written 
consent will be obtained from all participants prior to 
commencing their involvement in the study, with explicit 
understanding of the study and safeguarding procedures 
(see online supplemental material 5) being obtained 
during study briefing sessions. The trial is registered with  
ClinicalTrivals. gov (NCT06025942).

We aim for our findings (and any modifications to 
this protocol) to be disseminated across academic fields 
(human–computer interactions, psychology, implemen-
tation sciences), alongside showcasing the findings to 
LGBTQ+ youth, community groups and wider stake-
holders. This will be achieved through presentations at 
national and international conferences, peer- reviewed 
journal publications, community outreach and patient 
and public involvement events. During dissemination, we 
will be liaising with youth populations to establish next 
steps for this research, considering additional codesign of 
materials to sit around/alongside Purrble.

Author affiliations
1Department of Informatics, King's College London, London, UK
2Institute of Mental Health, University of Nottingham, Nottingham, UK
3University of Glasgow, Glasgow, UK
4Murdoch Children's Research Institute, Parkville, Victoria, Australia
5University of Oxford, Oxford, UK
6Division of Clinical Neuroscience, University of Nottingham, Nottingham, UK
7Stanford University, Stanford, California, USA
8Division of Psychiatry, University of Nottingham, Nottingham, UK
9University of Nottingham, Nottingham, UK
10School of Psychology, University of Nottingham, Nottingham, UK

Twitter A Jess Williams @ajesswilliams

P
ro

tected
 b

y co
p

yrig
h

t, in
clu

d
in

g
 fo

r u
ses related

 to
 text an

d
 d

ata m
in

in
g

, A
I train

in
g

, an
d

 sim
ilar tech

n
o

lo
g

ies.
 . 

E
n

seig
n

em
en

t S
u

p
erieu

r (A
B

E
S

)
at A

g
en

ce B
ib

lio
g

rap
h

iq
u

e d
e l

 
o

n
 Ju

n
e 10, 2025

 
h

ttp
://b

m
jo

p
en

.b
m

j.co
m

/
D

o
w

n
lo

ad
ed

 fro
m

 
9 Jan

u
ary 2024. 

10.1136/b
m

jo
p

en
-2023-079801 o

n
 

B
M

J O
p

en
: first p

u
b

lish
ed

 as 

https://dx.doi.org/10.1136/bmjopen-2023-079801
https://dx.doi.org/10.1136/bmjopen-2023-079801
https://twitter.com/ajesswilliams
http://bmjopen.bmj.com/


7Williams AJ, et al. BMJ Open 2024;14:e079801. doi:10.1136/bmjopen-2023-079801

Open access

Acknowledgements The authors (AJW, ET, NN, AC- N, CH, PS) acknowledge 
the support of the UK Research and Innovation Digital Youth Programme award 
(MRC project reference MR/W002450/1) which is part of the AHRC/ESRC/
MRC Adolescence, Mental Health and the Developing Mind programme. The 
authors would like to thank the PPI group of Sprouting Minds, including the two 
co- chairs, Sarah Doherty and Lucy- Paige Willingham, for their ongoing support 
and contributions to the project. RB receives salary and research support from an 
Australian National Health and Medical Research Council Emerging Leadership 
Investigator Grant (EL2; GNT2008073). The authors would also like to thank Mathijs 
Lucassen for his input while developing this trial.

Collaborators On behalf of Digital Youth: Cathy Creswell, Peter Fonagy, Louise 
Arseneault, Emily Lloyd, Josimar De Alcantara Mendes, Carolyn Ten Holter, Marina 
Jirotka, Zsofia Lazar, Praveetha Patalay, Yvonne Kelly, Aaron Kandola, Edmund 
Sonuga- Barke, Sonia Livingstone, Kasia Kostryka- Allchorne, Jake Bourgaize, 
Mariya Stoilova, Rory O’Connor, Dorothee Auer, Sieun Lee, Nitish Jawahar, Marianne 
Etherson, Chris Greenhalgh, Kapil Sayal, Jim Warren, Vajisha Wanniarachchi, Kevin 
Glover, Paul Stallard, Charlotte Hall, Mathijs Lucassen, Sally Merry, Karolina Stasiak, 
Camilla Babbage, Kareem Khan, Adam Parker, Joanna Lockwood, Jo Gregory, 
Emma Nielsen, Elvira Perez Vallejos, Rebecca Woodcock, Sarah Doherty and Lucy- 
Paige Willingham.

Contributors AJW, ET and PS conceived the study. AJW and PS designed the 
study, with statistical expertise from CRT and patient and public input from NN 
and AC- N. AJW designed the study materials, which were reviewed with feedback 
between NN, AC- N and SC, obtained ethical approval and drafted the first version of 
the protocol manuscript for publication, with input from all authors. JG, ET, PS and 
AJW contributed to measure selection. RB and AJW revised the submitted protocol 
manuscript together.

Funding This study is funded by the UKRI MRC Digital Youth (MR/W002450/1) and 
the UKRI Future Leaders Fellowship (MR/T041897/1). Funders have no involvement 
with the study design, data collection, management, analysis, interpretation or 
dissemination.

Competing interests PS has been involved in the development of what is now 
Purrble as part of his postdoctoral fellowship and serves as a paid research adviser 
to the Committee for Children (CfC) but has no financial stake in either CfC (Purrble 
brand owners) or Sproutel (company manufacturing Purrbles). Neither Committee 
for Children nor Sproutel had access to the data or had been part of the data 
collection in any way nor did they approve or see the publication before it was 
submitted. There were no conflicting interests among the remaining research team.

Patient and public involvement Patients and/or the public were involved in the 
design, or conduct, or reporting, or dissemination plans of this research. Refer to 
the Methods section for further details.

Patient consent for publication Not applicable.

Provenance and peer review Not commissioned; externally peer reviewed.

Supplemental material This content has been supplied by the author(s). It has 
not been vetted by BMJ Publishing Group Limited (BMJ) and may not have been 
peer- reviewed. Any opinions or recommendations discussed are solely those 
of the author(s) and are not endorsed by BMJ. BMJ disclaims all liability and 
responsibility arising from any reliance placed on the content. Where the content 
includes any translated material, BMJ does not warrant the accuracy and reliability 
of the translations (including but not limited to local regulations, clinical guidelines, 
terminology, drug names and drug dosages), and is not responsible for any error 
and/or omissions arising from translation and adaptation or otherwise.

Open access This is an open access article distributed in accordance with the 
Creative Commons Attribution 4.0 Unported (CC BY 4.0) license, which permits 
others to copy, redistribute, remix, transform and build upon this work for any 
purpose, provided the original work is properly cited, a link to the licence is given, 
and indication of whether changes were made. See: https://creativecommons.org/ 
licenses/by/4.0/.

ORCID iDs
A Jess Williams http://orcid.org/0000-0002-3987-3824
Christopher R Tench http://orcid.org/0000-0001-9067-0494
Ellen Townsend http://orcid.org/0000-0002-4677-5958

REFERENCES
 1 Kendall T, Taylor C, Bhatti H, et al. Longer term management of self 

harm: summary of NICE guidance. BMJ 2011;343:bmj.d7073. 

 2 World Health Organisation. Suicide [fact sheet]. 2021. Available: 
https://www.who.int/news-room/fact-sheets/detail/suicide

 3 Coker TR, Austin SB, Schuster MA. The health and health care of 
Lesbian, gay, and Bisexual adolescents. Annu Rev Public Health 
2010;31:457–77. 

 4 Haas AP, Eliason M, Mays VM, et al. Suicide and suicide risk in 
Lesbian, gay, Bisexual, and Transgender populations. Journal of 
Homosexuality 2010;58:10–51. 

 5 Marshal MP, Dietz LJ, Friedman MS, et al. Suicidality and depression 
disparities between sexual minority and Heterosexual youth: A meta- 
analytic review. J Adolesc Health 2011;49:115–23. 

 6 Saewyc EM. Research on adolescent sexual orientation: 
development, health disparities, stigma, and resilience. J Res 
Adolesc 2011;21:256–72. 

 7 McDermott E, Hughes E, Rawlings V. Norms and normalisation: 
understanding Lesbian, gay, Bisexual, Transgender and queer 
youth, Suicidality and help- seeking. Culture, Health & Sexuality 
2018;20:156–72. 

 8 Irish M, Solmi F, Mars B, et al. Depression and self- harm from 
adolescence to young adulthood in sexual minorities compared with 
Heterosexuals in the UK: a population- based cohort study. Lancet 
Child Adolesc Health 2019;3:91–8. 

 9 Chan MKY, Bhatti H, Meader N, et al. Predicting suicide following 
self- harm: systematic review of risk factors and risk scales. Br J 
Psychiatry 2016;209:277–83. 

 10 di Giacomo E, Krausz M, Colmegna F, et al. Estimating the risk of 
attempted suicide among sexual minority youths: a systematic 
review and meta- analysis. JAMA Pediatr 2018;172:1145–52. 

 11 Marchi M, Arcolin E, Fiore G, et al. Self- harm and Suicidality among 
LGBTIQ people: a systematic review and meta- analysis. Int Rev 
Psychiatry 2022;34:240–56. 

 12 Warne N, Heron J, Mars B, et al. Emotional dysregulation in 
childhood and disordered eating and Self‐Harm in adolescence: 
prospective associations and mediating pathways. J Child Psychol 
Psychiatry 2023;64:797–806. 

 13 Mars B, Heron J, Klonsky ED, et al. Predictors of future suicide 
attempt among adolescents with suicidal thoughts or non- suicidal 
self- harm: a population- based birth cohort study. Lancet Psychiatry 
2019;6:327–37. 

 14 Geulayov G, Casey D, McDonald KC, et al. Incidence of suicide, 
hospital- presenting non- fatal self- harm, and community- occurring 
non- fatal self- harm in adolescents in England (the iceberg model of 
self- harm): a retrospective study. Lancet Psychiatry 2018;5:167–74. 

 15 Geulayov G, Borschmann R, Mansfield KL, et al. Utilization and 
acceptability of formal and informal support for adolescents 
following self- harm before and during the first COVID- 19 Lockdown: 
results from a large- scale English schools survey. Front Psychiatry 
2022;13:881248. 

 16 Holland J, Sayal K, Berry A, et al. What do young people who Self‐
Harm find helpful? A comparative study of young people with and 
without experience of being looked after in care. Child Adolesc Ment 
Health 2020;25:157–64. 

 17 Michelmore L, Hindley P. Help‐Seeking for suicidal thoughts and 
Self‐Harm in young people: A systematic review. Suicide Life Threat 
Behav 2012;42:507–24. 

 18 Owens C, Hansford L, Sharkey S, et al. Needs and fears of young 
people presenting at accident and emergency Department following 
an act of self- harm: secondary analysis of qualitative data. Br J 
Psychiatry 2016;208:286–91. 

 19 Williams AJ, Nielsen E, Coulson NS. They aren’t all like that”: 
perceptions of clinical services, as told by self- harm online 
communities. J Health Psychol 2020;25:2164–77. 

 20 Long M, Manktelow R, Tracey A. We are all in this together: working 
towards a Holistic understanding of Self‐Harm. J Psychiatr Ment 
Health Nurs 2013;20:105–13. 

 21 Bathje G, Pryor J. The relationships of public and self- stigma 
to seeking mental health services. J Ment Health Couns 
2011;33:161–76. 

 22 Stonewall. LGBT in Britain health report. 2018. Available: https://
www.stonewall.org.uk/system/files/lgbt_in_britain_health.pdf

 23 Steinke J, Root- Bowman M, Estabrook S, et al. Meeting the 
needs of sexual and gender minority youth: formative research 
on potential Digital health interventions. J Adolesc Health 
2017;60:541–8. 

 24 Bowen D, Jabson J, Kamen C. mHealth: an Avenue for promoting 
health among sexual and gender minority populations? Mhealth 
2016;2:36. 

 25 Strauss P, Morgan H, Wright Toussaint D, et al. Trans and gender 
diverse young people’s attitudes towards game- based Digital mental 
health interventions: A qualitative investigation. Internet Interv 
2019;18:100280. 

P
ro

tected
 b

y co
p

yrig
h

t, in
clu

d
in

g
 fo

r u
ses related

 to
 text an

d
 d

ata m
in

in
g

, A
I train

in
g

, an
d

 sim
ilar tech

n
o

lo
g

ies.
 . 

E
n

seig
n

em
en

t S
u

p
erieu

r (A
B

E
S

)
at A

g
en

ce B
ib

lio
g

rap
h

iq
u

e d
e l

 
o

n
 Ju

n
e 10, 2025

 
h

ttp
://b

m
jo

p
en

.b
m

j.co
m

/
D

o
w

n
lo

ad
ed

 fro
m

 
9 Jan

u
ary 2024. 

10.1136/b
m

jo
p

en
-2023-079801 o

n
 

B
M

J O
p

en
: first p

u
b

lish
ed

 as 

https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
http://orcid.org/0000-0002-3987-3824
http://orcid.org/0000-0001-9067-0494
http://orcid.org/0000-0002-4677-5958
http://dx.doi.org/10.1136/bmj.d7073
https://www.who.int/news-room/fact-sheets/detail/suicide
http://dx.doi.org/10.1146/annurev.publhealth.012809.103636
http://dx.doi.org/10.1080/00918369.2011.534038
http://dx.doi.org/10.1080/00918369.2011.534038
http://dx.doi.org/10.1016/j.jadohealth.2011.02.005
http://dx.doi.org/10.1111/j.1532-7795.2010.00727.x
http://dx.doi.org/10.1111/j.1532-7795.2010.00727.x
http://dx.doi.org/10.1080/13691058.2017.1335435
http://dx.doi.org/10.1016/S2352-4642(18)30343-2
http://dx.doi.org/10.1016/S2352-4642(18)30343-2
http://dx.doi.org/10.1192/bjp.bp.115.170050
http://dx.doi.org/10.1192/bjp.bp.115.170050
http://dx.doi.org/10.1001/jamapediatrics.2018.2731
http://dx.doi.org/10.1080/09540261.2022.2053070
http://dx.doi.org/10.1080/09540261.2022.2053070
http://dx.doi.org/10.1111/jcpp.13738
http://dx.doi.org/10.1111/jcpp.13738
http://dx.doi.org/10.1016/S2215-0366(19)30030-6
http://dx.doi.org/10.1016/S2215-0366(17)30478-9
http://dx.doi.org/10.3389/fpsyt.2022.881248
http://dx.doi.org/10.1111/camh.12384
http://dx.doi.org/10.1111/camh.12384
http://dx.doi.org/10.1111/j.1943-278X.2012.00108.x
http://dx.doi.org/10.1111/j.1943-278X.2012.00108.x
http://dx.doi.org/10.1192/bjp.bp.113.141242
http://dx.doi.org/10.1192/bjp.bp.113.141242
http://dx.doi.org/10.1177/1359105318788403
http://dx.doi.org/10.1111/j.1365-2850.2012.01893.x
http://dx.doi.org/10.1111/j.1365-2850.2012.01893.x
http://dx.doi.org/10.17744/mehc.33.2.g6320392741604l1
https://www.stonewall.org.uk/system/files/lgbt_in_britain_health.pdf
https://www.stonewall.org.uk/system/files/lgbt_in_britain_health.pdf
http://dx.doi.org/10.1016/j.jadohealth.2016.11.023
http://dx.doi.org/10.21037/mhealth.2016.09.01
http://dx.doi.org/10.1016/j.invent.2019.100280
http://bmjopen.bmj.com/


8 Williams AJ, et al. BMJ Open 2024;14:e079801. doi:10.1136/bmjopen-2023-079801

Open access 

 26 Craig SL, McInroy L. You can form a part of yourself online: the 
influence of new media on identity development and coming out for 
LGBTQ youth. J Gay Lesbian Mental Health 2014;18:95–109. 

 27 Gulliver A, Griffiths KM, Christensen H. Perceived barriers and 
Facilitators to mental health help- seeking in young people: a 
systematic review. BMC Psychiatry 2010;10:1–9. 

 28 McIntyre J, Daley A, Rutherford K, et al. Systems- level barriers 
in Accessing supportive mental health services for sexual and 
gender minorities: insights from the provider’s perspective. Canad J 
Commun Mental Health 2011;30:173–86. 

 29 Gilbey D, Morgan H, Lin A, et al. Effectiveness, acceptability, and 
feasibility of Digital health interventions for LGBTIQ+ young people: 
systematic review. J Med Internet Res 2020;22:e20158. 

 30 Martin S. n.d. Developing and evaluating Queervibe: an online 
intervention to empower Trans and non- binary youth (Doctoral 
Dissertation, Anglia Ruskin University).

 31 Pachankis JE, Goldfried MR. Expressive writing for gay- related 
stress: Psychosocial benefits and mechanisms underlying 
improvement. J Consult Clin Psychol 2010;78:98–110. 

 32 Lucassen MFG, Merry SN, Hatcher S, et al. A novel approach to 
addressing depression in sexual minority youth. Cognitive and 
Behavioral Practice 2015;22:203–16. 

 33 Fleming JB, Hill YN, Burns MN. Usability of a culturally informed 
mHealth intervention for symptoms of anxiety and depression: 
feedback from young sexual minority men. JMIR Hum Factors 
2017;4:e22. 

 34 Fish JN, Williams ND, McInroy LB, et al. Q chat space: assessing the 
feasibility and acceptability of an Internet- based support program for 
LGBTQ youth. Prev Sci 2022;23:130–41. 

 35 Williams AJ, Arcelus J, Townsend E, et al. Feasibility and 
acceptability of experience sampling among LGBTQ+ young 
people with self- harmful thoughts and Behaviours. Front Psychiatry 
2022;13:916164. 

 36 Williams AJ, Arcelus J, Townsend E, et al. Understanding the 
processes underlying self- harm Ideation and behaviors within 
LGBTQ+ young people: A qualitative study. Arch Suicide Res 
2023;27:380–96. 

 37 Hatchel T, Polanin JR, Espelage DL. Suicidal thoughts and behaviors 
among LGBTQ youth: meta- analyses and a systematic review. 
Archives of Suicide Research 2021;25:1–37. 

 38 Chen WL, Chun CC. Association between emotion dysregulation 
and distinct groups of non- suicidal self- injury in Taiwanese female 
adolescents. Int J Environ Res Public Health 2019;16:3361. 

 39 Clapham R, Brausch A. Internalizing and Externalizing symptoms 
moderate the relationship between emotion dysregulation and 
suicide Ideation in adolescents. Child Psychiatry Hum Dev 
2022;6:1–2. 

 40 Kapatais A, Williams AJ, Townsend E. The mediating role of emotion 
regulation on self- harm among gender identity and sexual orientation 
minority (LGBTQ+) individuals. Arch Suicide Res 2023;27:165–78. 

 41 Fraser G, Wilson MS, Garisch JA, et al. Non- suicidal self- injury, 
sexuality concerns, and emotion regulation among sexually diverse 
adolescents: A multiple mediation analysis. Arch Suicide Res 
2018;22:432–52. 

 42 Sloan E, Hall K, Moulding R, et al. Emotion regulation as a 
Transdiagnostic treatment construct across anxiety, depression, 
substance, eating and borderline personality disorders: A systematic 
review. Clin Psychol Rev 2017;57:141–63. 

 43 Gross JJ. Emotion regulation: Current status and future prospects. 
Psychological Inquiry 2015;26:1–26. 

 44 Fernandez KC, Jazaieri H, Gross JJ. Emotion regulation: A 
Transdiagnostic perspective on a new Rdoc domain. Cognit Ther Res 
2016;40:426–40. 

 45 Wolff JC, Thompson E, Thomas SA, et al. Emotion dysregulation and 
non- suicidal self- injury: A systematic review and meta- analysis. Eur 
Psychiatry 2019;59:25–36. 

 46 Fox KR, Franklin JC, Ribeiro JD, et al. Meta- analysis of risk factors 
for Nonsuicidal self- injury. Clin Psychol Rev 2015;42:156–67. 

 47 Williams AJ, Townsend T, Naeche N, et al. n.d. Investigating the 
feasibility, acceptability and appropriation of a socially Assistive robot 
among minority youth at- risk of self- harm.

 48 Slovák P, Theofanopoulou N, Cecchet A, et al. "I just let him cry. Proc 
ACM Hum- Comput Interact 2018;2:1–34. 

 49 Theofanopoulou N, Isbister K, Edbrooke- Childs J, et al. A smart toy 
intervention to promote emotion regulation in middle childhood: 
feasibility study. JMIR Ment Health 2019;6:e14029. 

 50 Williams AJ, Freed M, Theofanopoulou N, et al. Feasibility, perceived 
impact, and acceptability of a socially Assistive robot to support 
emotion regulation with highly anxious university students: an open 
trial. JMIR Ment Health 2023;10:e46826. 

 51 Papadopoulos I, Lazzarino R, Miah S, et al. A systematic review 
of the literature regarding socially Assistive robots in pre- tertiary 
education. Computers & Education 2020;155:103924. 

 52 Crossman MK, Kazdin AE, Kitt ER. The influence of a socially 
Assistive robot on mood, anxiety, and arousal in children. 
Professional Psychology: Research and Practice 2018;49:48–56. 

 53 Kabacińska K, Prescott TJ, Robillard JM. Socially Assistive robots 
as mental health interventions for children: A Scoping review. Int J of 
Soc Robotics 2021;13:919–35. 

 54 Zhou J, Salvendy G. Human aspects of IT for the aged population. 
design for aging. In: A robot of my own: participatory design 
of socially assistive robots for independently living older adults 
diagnosed with depression. InHuman Aspects of IT for the Aged 
Population. Design for Aging: First International Conference, ITAP 
2015, Held as Part of HCI International 2015, Los Angeles, CA, 
USA, August 2- 7, Proceedings, Part I 1 2015 (pp. 104- 114). Cham: 
Springer International Publishing, 2015. 

 55 Koh WQ, Ang FXH, Casey D. Impacts of low- cost Robotic pets 
for older adults and people with dementia: Scoping review. JMIR 
Rehabil Assist Technol 2021;8:e25340. 

 56 Koh WQ, Vandemeulebroucke T, Gastmans C, et al. The ethics 
of pet robots in dementia care settings: care professionals’ 
and Organisational leaders’ ethical intuitions. Front Psychiatry 
2023;14:1052889. 

 57 Schulz KF, Altman DG, Moher D, et al. CONSORT 2010 statement: 
updated guidelines for reporting parallel group randomized trials. 
Ann Intern Med 2010;152:726–32. 

 58 Montgomery P, Grant S, Mayo- Wilson E, et al. Reporting randomised 
trials of social and psychological interventions: the CONSORT- SPI 
2018 extension. Trials 2018;19:407. 

 59 Daudén Roquet C, Theofanopoulou N, Freeman JL, et al. Exploring 
situated & embodied support for youth’s mental health: design 
opportunities for interactive tangible device. CHI ’22; New Orleans 
LA USA.New York, NY, USA, April 29, 2022:1–16 

 60 Penner F, Steinberg L, Sharp C. The development and validation of 
the difficulties in emotion regulation Scale- 8: providing respondents 
with a uniform context that elicits thinking about situations requiring 
emotion regulation. J Pers Assess 2023;105:657–66. 

 61 Cohen KA, Schleider JL. Adolescent dropout from brief Digital mental 
health interventions within and beyond randomized trials. Internet 
Interv 2022;27:100496. 

 62 Shaw RJ, Cullen B, Graham N, et al. Living alone, loneliness and 
lack of emotional support as predictors of suicide and self- harm: 
A nine- year follow up of the UK Biobank cohort. J Affect Disord 
2021;279:316–23. 

 63 Ougrin D, Boege I. Brief report: the self harm questionnaire: a new 
tool designed to improve identification of self harm in adolescents. J 
Adolesc 2013;36:221–5. 

 64 Spitzer RL, Kroenke K, Williams JBW, et al. A brief measure for 
assessing generalized anxiety disorder: the GAD- 7. Arch Intern Med 
2006;166:1092–7. 

 65 Kroenke K, Spitzer RL, Williams JB. The PHQ‐9: validity of a brief 
depression severity measure. J Gen Intern Med 2001;16:606–13. 

 66 Olderbak S, Uusberg A, MacCann C, et al. The process model of 
emotion regulation questionnaire: assessing individual differences in 
strategy stage and orientation. Assessment 2023;30:2090–114. 

 67 Snyder CR, Sympson SC, Ybasco FC, et al. Development 
and validation of the state hope scale. J Pers Soc Psychol 
1996;70:321–35. 

 68 Office for National Statistics. Testing of loneliness questions in 
surveys. 2018. Available: https://www.ons.gov.uk/peoplepopulation 
andcommunity/wellbeing/compendium/nationalmeasurementoflon 
eliness/2018/testingoflonelinessquestionsinsurveys

 69 Kelders SM, Kip H, Greeff J. Psychometric evaluation of the Twente 
engagement with Ehealth Technologies scale (TWEETS): evaluation 
study. J Med Internet Res 2020;22:e17757. 

P
ro

tected
 b

y co
p

yrig
h

t, in
clu

d
in

g
 fo

r u
ses related

 to
 text an

d
 d

ata m
in

in
g

, A
I train

in
g

, an
d

 sim
ilar tech

n
o

lo
g

ies.
 . 

E
n

seig
n

em
en

t S
u

p
erieu

r (A
B

E
S

)
at A

g
en

ce B
ib

lio
g

rap
h

iq
u

e d
e l

 
o

n
 Ju

n
e 10, 2025

 
h

ttp
://b

m
jo

p
en

.b
m

j.co
m

/
D

o
w

n
lo

ad
ed

 fro
m

 
9 Jan

u
ary 2024. 

10.1136/b
m

jo
p

en
-2023-079801 o

n
 

B
M

J O
p

en
: first p

u
b

lish
ed

 as 

http://dx.doi.org/10.1080/19359705.2013.777007
http://dx.doi.org/10.1186/1471-244X-10-113
http://dx.doi.org/10.7870/cjcmh-2011-0023
http://dx.doi.org/10.7870/cjcmh-2011-0023
http://dx.doi.org/10.2196/20158
http://dx.doi.org/10.1037/a0017580
http://dx.doi.org/10.1016/j.cbpra.2013.12.008
http://dx.doi.org/10.1016/j.cbpra.2013.12.008
http://dx.doi.org/10.2196/humanfactors.7392
http://dx.doi.org/10.1007/s11121-021-01291-y
http://dx.doi.org/10.3389/fpsyt.2022.916164
http://dx.doi.org/10.1080/13811118.2021.2003273
http://dx.doi.org/10.1080/13811118.2019.1663329
http://dx.doi.org/10.3390/ijerph16183361
http://dx.doi.org/10.1007/s10578-022-01413-9
http://dx.doi.org/10.1080/13811118.2022.2064254
http://dx.doi.org/10.1080/13811118.2017.1358224
http://dx.doi.org/10.1016/j.cpr.2017.09.002
http://dx.doi.org/10.1080/1047840X.2014.940781
http://dx.doi.org/10.1007/s10608-016-9772-2
http://dx.doi.org/10.1016/j.eurpsy.2019.03.004
http://dx.doi.org/10.1016/j.eurpsy.2019.03.004
http://dx.doi.org/10.1016/j.cpr.2015.09.002
http://dx.doi.org/10.1145/3274429
http://dx.doi.org/10.1145/3274429
http://dx.doi.org/10.2196/14029
http://dx.doi.org/10.2196/46826
http://dx.doi.org/10.1016/j.compedu.2020.103924
http://dx.doi.org/10.1037/pro0000177
http://dx.doi.org/10.1007/s12369-020-00679-0
http://dx.doi.org/10.1007/s12369-020-00679-0
http://dx.doi.org/10.1007/978-3-319-20892-3
http://dx.doi.org/10.1007/978-3-319-20892-3
http://dx.doi.org/10.1007/978-3-319-20892-3
http://dx.doi.org/10.1007/978-3-319-20892-3
http://dx.doi.org/10.1007/978-3-319-20892-3
http://dx.doi.org/10.1007/978-3-319-20892-3
http://dx.doi.org/10.2196/25340
http://dx.doi.org/10.2196/25340
http://dx.doi.org/10.3389/fpsyt.2023.1052889
http://dx.doi.org/10.7326/0003-4819-152-11-201006010-00232
http://dx.doi.org/10.1186/s13063-018-2733-1
http://dx.doi.org/10.1080/00223891.2022.2133722
http://dx.doi.org/10.1016/j.invent.2022.100496
http://dx.doi.org/10.1016/j.invent.2022.100496
http://dx.doi.org/10.1016/j.jad.2020.10.026
http://dx.doi.org/10.1016/j.adolescence.2012.09.006
http://dx.doi.org/10.1016/j.adolescence.2012.09.006
http://dx.doi.org/10.1001/archinte.166.10.1092
http://dx.doi.org/10.1046/j.1525-1497.2001.016009606.x
http://dx.doi.org/10.1177/10731911221134601
http://dx.doi.org/10.1037//0022-3514.70.2.321
https://www.ons.gov.uk/peoplepopulationandcommunity/wellbeing/compendium/nationalmeasurementofloneliness/2018/testingoflonelinessquestionsinsurveys
https://www.ons.gov.uk/peoplepopulationandcommunity/wellbeing/compendium/nationalmeasurementofloneliness/2018/testingoflonelinessquestionsinsurveys
https://www.ons.gov.uk/peoplepopulationandcommunity/wellbeing/compendium/nationalmeasurementofloneliness/2018/testingoflonelinessquestionsinsurveys
http://dx.doi.org/10.2196/17757
http://bmjopen.bmj.com/

	Enhancing emotion regulation with an in situ socially assistive robot among LGBTQ+ youth with self-harm ideation: protocol for a randomised controlled trial
	Abstract
	Introduction
	Study objectives
	Primary objective
	Secondary objectives

	Methods
	Trial design
	Intervention
	Waitlist—control
	Participants
	Eligibility criteria
	Recruitment, randomisation and blinding

	Power analysis
	Outcome measures
	Post deployment interviews
	Hypotheses
	Primary hypothesis
	Secondary hypothesis

	Additional analyses
	Statistical analyses

	Patient and public involvement

	Ethics and dissemination
	References


