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Abstract

Introduction: Digital mental health interventions (DMHIs) offer a promising alternative or adjunct treatment method to face-to-
face treatment, overcoming barriers associated with stigma, access, and cost. This project is embedded in user experience and
co-design to enhance the potential acceptability, usability and integration of digital platforms into youth mental health services.

Objective: To co-design a digital mental health platform that provides self-directed, tailored, and modularised treatment for
young people aged 7-17 years experiencing anxiety, depression and other related problems.

Methods: Sixty-eight participants, aged 7-17 years, engaged in one of 20 co-design workshops. Eight workshops involved
children (n =26, m = 9.42 years, sd = 1.27) and 12 involved adolescents (n = 42, m = 14.57 years, sd = 1.89).
Participants engaged in a variety of co-design activities (e.g., designing a website home page and rating self-report assess-
ment features). Workshop transcripts and artefacts (e.g., participants’ drawings) were thematically analysed using Gale
et al.’s Framework Method in NVivo.

Results: Six themes were identified: Interactive; Relatable; Customisable; Intuitive; Inclusive; and Personalised, transparent
and trustworthy content. The analysis revealed differences between children’s and adolescents’ designs and ideas, support-
ing the need for two different versions of the platform, with age-appropriate activities, features, terminology, and content.

Conclusions: This research showcased co-design as a powerful tool to facilitate collaboration with young people in designing
DMHIs. Two sets of recommendations were produced: 1) recommendations for the design, functionality, and content of youth
DMHIs, supported by child- and adolescent-designed strategies; and 2) recommendations for clinicians and researchers
planning to conduct co-design and intervention development research with children and adolescents.
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Introduction

It is estimated that the global prevalence of mental health
disorders in children and adolescents is almost 15%.
These figures are reflected in Australian data, with 13.9%
of young people aged 4-17 years having a mental health
disorder, almost 70% of whom have anxiety or depression.”
Anxiety and depression in young people are associated with
poor school attendance,® poor sleep quality,* greater
emotion regulation difﬁculties,5 suicidal thoughts and
attempts, and dysfunctional functioning later in life.>™®

Despite several reforms in mental health service provi-
sion for young Australians, including increased accessibil-
ity,>” only 50% of Australian youth experiencing mental
health problems receive help of any kind, and only 2%
receive specialist intervention.>® There is a lack of avail-
able mental health services, for example, Headspace
reported that in 2018 there was an average 25.5-day wait
time for first appointment, with workforce capacity reported
as the main influencing factor.!' Since the start of the
COVID-19 pandemic in 2020, mental health conditions
have increased globally,'> with some countries (e.g.,
France, Italy, Mexico, New Zealand, the United Kingdom,
the United States and Australia) reporting that rates of
common conditions such as anxiety and/or depression have
increased 50% or more compared to previous years.
Internationally, the pandemic led to an increased demand
on mental health services and Workforces,13 in addition to
reduced access to services and longer wait times.'*'> In
the Australian context, the Australian Psychological
Society found that 88% of psychologists (n = 1456) reported
arise in demand for services since the start of the COVID-19
pandemic, with one in three psychologists unable to take new
clients due to overwhelming demand.'® The Australian
Psychological Society also reported long wait times; in
some cases up to 6 months.'®

In addition to the availability of clinicians, young people
face numerous obstacles to seeking, accessing, and
engaging with mental health treatment, including limited
knowledge of resources and avenues for help-seeking; per-
ceived social stigma; concerns about the therapeutic rela-
tionship; and systemic barriers such as financial costs.'” ™"

Digital mental health interventions

Digital Mental Health Interventions (DMHIs) show consid-
erable potential to bridge the gap in mental health service
provision and provide much needed prevention and treat-
ment.”>*! Digital interventions include web-based pro-
grams, mobile technologies, and virtual reality, which
may be delivered as standalone treatments or as adjuncts
to in-person treatments.”> DMHIs have the potential to
reduce or remove barriers to access and engagement with
treatment by creating secure and anonymous access,”> pro-
viding opportunities for stepped care to find the optimal

level of therapeutic relationship suited to the individual,***

and significantly reducing costs and logistical barriers to
mental healthcare.”® Digital Cognitive Behavioural
Therapy (CBT) interventions have been shown to be par-
ticularly effective in reducing symptoms of youth
anxiety®”® and depression.?’

Despite the benefits of DMHIs, youth engagement
remains far lower than the apparent demand for mental
health treatment.?® Clarke et al.’s systematic review of 28
studies evaluating online mental health promotion and pre-
vention interventions for 12-25-year-olds found that for
many interventions, rates of dropout and non-completion
were moderate to high.>” While more research is needed
to understand the disparity between the need for interven-
tions and young people’s engagement with DMHIs,
several reasons have been identified, including technical
issues,>® privacy concerns,” limited personalisation,*
lack of human interaction,®’ and failure to include young
people in the DMHI design process.”*>>* A 2019
review of randomised control trials evaluating the effective-
ness of DMHIs for those aged 6-18 years with depression
and anxiety found that of the 34 interventions identified,
none reported involving young people in the design.>*
While Bevan Jones and colleagues’ 2020 review of
co-designed youth digital mental health technologies
found 25 research articles (reporting on 30 DMHIs) that
had involved children and young people (aged 8-27
years) in the design of the intervention, only five involved
children under the age of 12.%

Failure to include young people in the design of DMHIs
can lead to misalignment between young people’s needs and
preferences and the characteristics of developed programs
(e.g., not age appropriate or sufficiently engaging).**>°
Most young people interact with technology daily and
have a sophisticated and nuanced understanding of their
needs and wants from online platfor'ms,35 therefore, partner-
ing with young people in the design process can provide
unique insights into their experiences and viewpoints regard-
ing DMHIs.

Enhancing engagement through co-design

Co-design is a crucial component of research and develop-
ment, referring to the meaningful engagement of relevant
stakeholders in the design process.>’® Tt involves
seeking out the lived experiences of potential end-users
and their networks, understanding their needs and prefer-
ences, and taking into consideration contextual factors, in
order to design tools, interventions or products that facili-
tate end-user engagement and uptake.”>*° End-user
engagement and partnership is increasing being recognised
as a key component of implementation science,***! with
several prominent implementation science frameworks
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(e.g., EPIS framework, PRECEDE-PROCEED, Plan-Do-
Study-Act cycles, and PARIHS), explicitly referencing
stakeholder engagement).*°

Co-design goes beyond consultation and observation,
requiring researchers and designers to actively collaborate
with end-users to design solutions.*® Co-design may incorp-
orate a range of activities to engage young people, such as
discussions, storytelling, mapping exercises, drawing, and
prototype feedback.**** Co-design approaches with young
children and adolescents should ensure that research activ-
ities are engaging, age appropriate (e.g., consideration of
reading abilities), and culturally relevant.*>® Other consid-
erations when co-designing with young people include the
creation of a comfortable environment (e.g., non-clinical);
awareness of naturally occurring peer groups in research
(which have the potential to either facilitate or hinder conver-
sations); and prioritisation of safety and wellbeing (e.g.,
regular breaks and provision of snacks).*>~®

Study objective and research questions

The study objective was to co-design a new DMHI, specif-
ically, a digital platform that provides self-directed and tai-
lored treatment for young people aged 7-17 years
experiencing anxiety, depression and other issues that can
impact on wellbeing (e.g., sleep and substance use). The
research questions the study sought to answer were:

1. What are young peoples’ preferences for the ‘look and
feel’ of a new digital mental health platform?

2. What are young peoples’ perceptions of how a digital
mental health platform should function?

3. What are young peoples’ perceptions about what makes
a digital mental health platform engaging (including
assessment and treatment components)?

Methods

Study design

The methodology for this study was guided by participatory
design practices and co-design principles that emphasise the
importance of 1) enabling young people to have a central
role in influencing the outcome of the e-mental health
design process, 2) allowing a mutual learning process to
explore e-mental health design solutions collaboratively
and creatively, and 3) providing co-creation opportunities
that allow a diverse range of young people to express
their needs for the digital mental health platform in their
own ways.***® Guided by these principles, and consistent
with a designing with as opposed to a designing for
mindset,*’ this study used a generative toolkit as the
method of data generation.*” Generative toolkits comprise
a variety of components (e.g., templates, worksheets), that
facilitate co-design through the production of artefacts

(tangible outputs, e.g., drawings, completed worksheets).*’
Some parameters for the workshops were established in
prior study stages including the intended output (i.e., a
digital mental health platform for young people) and a plat-
form name. The name “Momentum” was generated through
two separate phases, conducted with young end-users of a
different digital mental health platform: a) open answer
questions (nominating potential names and themes; n =
506) and b) a survey of young people (n = 1026) to rank
order subsequent name options.

Participants and recruitment

Young people were eligible to participate if they were: 1)
aged between 7 and 17 years, ii) had current or past experi-
ences with emotional problems or experience using digital
health or mental health apps, and iii) available to participate
in a face-to-face workshop at one of three universities in
Brisbane, Australia. Participants were recruited from
November 2020 to February 2021 through convenience
sampling, with advertisements distributed through social
media, professional networks, and via Kids Helpline (a
national online and phone counselling service for people
aged 5 to 25 years). We also collaborated with a Special
Assistance School; an accredited non-state school equipped
to support adolescents with mental health challenges.
Interested participants and/or their caregivers completed
an online expression of interest and were contacted via
email or telephone to check their eligibility for the study.
Some of the participants recruited through convenience
sampling had existing relationships with researchers.
Participants were allocated to workshops where they did
not know the facilitator and all data were de-identified,
using participant pseudonyms.

Data collection procedures and materials

Informed written consent was received by all participants
and their caregivers prior to participation. Participants
were allocated to one of 20 workshops based on their age
and preferences for workshop time and location.
Workshops consisted of 2—7 participants. Workshop facili-
tators had all completed a minimum 4 year degree and were
undergoing advanced level training, or had a PhD, in an
area of health (7 = psychology, 1 = speech pathology, 1
= health innovation), with at least one facilitator present
in each workshop who had experience as a mental health
practitioner. At the beginning of the workshops, facilitators
oriented the participants to the aims of the project and
developed a shared understanding of e-mental health. The
facilitators sought to promote a collaborative working
space by conveying the openness of the research team to
working with young people and highlighting the value-add
of working together. Participants then engaged in an ice-
breaker game where they received a sheet with photos
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displaying different chocolates from a well-known
Australian brand, Favourites™. Each chocolate was
linked to specific personality traits, for example, Cherry
Ripe™ was linked with the trait of ‘Artistic’. Participants
chose the chocolate that matched their own personality
traits and had the option to talk about their choice (or not)
with group. They were also given a chocolate to eat. This
game was approved by parents and teachers. The icebreaker
activity was followed by up to six activities: 1) Design a
website! home page, 2) Design a logo, 3) Design a charac-
ter, 4) Rate the importance of self-report assessment fea-
tures (e.g., see one question at a time) using an ink stamp
and stamping sheet. The number of stamps that could be
given ranged from 1-5, with five indicating greater import-
ance, 5) A terminology activity (feedback and/or alternative
suggestions for terminology), and 6) A ‘do not’ activity
(what should be avoided in the platform design).
Participants in all workshops completed Activity 1;
however, the completion and order of Activities 2—6 was
more flexible and depended on the flow of conversation
and group dynamics.

Each participant was provided with a generative toolkit
which guided the workshop.*’” The toolkit included a
pack of coloured pencils; templates for drawing characters,
webpages, and logos; existing e-mental health webpages; a
terminology worksheet; and a worksheet listing assessment
features, accompanied by an ink stamp to assign value to
features (e.g., three stamps out of a potential five). The
toolkit was piloted and tested in an initial workshop with
two facilitators and four participants. This workshop was
video recorded for facilitator training. Data from this pilot
workshop was included in the analysis.

Facilitators aimed to seek input from all participants via
arange of communication modalities, e.g., writing, drawing
and/or verbally. Workshops were approximately two hours
in length, at the conclusion of which, participants filled out
a post-workshop survey about their experiences participat-
ing in the co-design workshops (Supplementary File 1).
Snacks and water were provided during the workshops,
and each participant received a thank you gift voucher
valued at $20AUD. Workshops adhered to COVID-19
social distancing rules. Workshops were audio-recorded,
and photographs were taken of artefacts (e.g., drawings,
worksheets), with participants’ consent. All data were
de-identified using pseudonyms selected by participants.
Post-workshops, facilitators produced reflective field notes
about their impressions of workshop interactions and emer-
ging patterns in participants’ responses.

Facilitators who were trained mental health practitioners
monitored participants for signs of distress during the work-
shops. They also checked in with participants during
breaks. Participants were told that they could withdraw
from the study at any time. They were provided with
mental health helpline telephone numbers and web
addresses.

Data analysis

Transcripts and artefacts were thematically analysed using
an inductive approach, guided by Gale and colleagues’ six-
stage Framework Method.*® During Stage I, audio record-
ings were transcribed verbatim by a professional service. In
Stage 2, RB and KL familiarised themselves with the data
by checking transcripts for accuracy against audio record-
ings. JR and two undergraduate student interns reviewed
all artefacts and created reflective memos for each.
During Stage 3, five researchers (RLB, KL, JKR, TJ and
BR) independently open coded a random 15% sample of
transcripts and artefacts using NVivo V12. In Stage 4, the
five researchers met to discuss their codes and developed
a preliminary framework by grouping conceptually
related codes, hierarchically structuring codes, and review-
ing reflective fieldnotes. The researchers independently
applied the preliminary framework to a second 15%
random sample of data. The researchers met again to
refine the framework by adding new codes, relabelling
existing codes, merging codes, and adjusting the hierarch-
ical structure. During Stage 5, all data files, including files
used in the initial rounds of coding, were allocated
between RLB, KL and JKR, who applied the amended
framework. In Stage 6, data were charted into a matrix
using the ‘matrix coding’ function in NVivo to compare
data from child and adolescent workshops. During Stage
7, RLB, KL and JKR interpreted the matrix by identifying
patterns in data across the two workshop groups and creat-
ing summaries of data trends. JKR, SM and KL identified
overarching themes by reviewing the analytic framework,
matrix summaries and reflective fieldnotes.

Ontology, epistemology and researcher reflexivity

The research team adopted a constructivist stance in their
data analysis, understanding that meaning is collaboratively
shaped by participants and research team members, who
draw upon their individual perspectives, experiences, and
interpretations. They recognised that knowledge is
co-constructed through shared interactions between partici-
pants and researchers. The researchers were aware of how
their backgrounds and training in mental health and psych-
ology might impact data interpretation. To mitigate poten-
tial researcher bias, the researchers employed the
following strategies: engaging multiple coders in the gener-
ation of a coding framework (including a blinded coding
sample), team discussions, and a review of reflective field-
notes during the data analysis process.

Trustworthiness

Trustworthiness in qualitative research can be demonstrated
through credibility, transferability, dependability, and con-
formability.* Credibility was achieved through ‘investigator
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triangulation’ and ‘method triangulation’.”° Five researchers
were involved in the coding, analysis and interpretation of
data, including blinded reviews to develop the coding frame-
work (investigator triangulation). Multiple methods of data
collection were used including verbal discussions, drawing,
and stamping sheets (method triangulation). Detailed
descriptions of the study context, participants and analysis
process enhanced the transferability of ﬁndings.50
Dependability and confirmability were achieved through a
clear and transparent audit trail of data collection and data
analysis,”® including verbatim transcripts, the establishment
of a coding framework, and comprehensive study records.

Results

Study characteristics

Eight child workshops (with 26 children) and 12
adolescent workshops (with 42 adolescents) were conducted.
Participants were aged 7-17 years (m = 12.60 years, sd =
3.02 years), with 23.5% identifying as male, 72.1% as
female, and 4.4% as a gender other than male or female.
Participants included three people (4.4%) who identified as
Aboriginal or Torres Strait Islander. Twelve adolescents
(28.6%) attended a Special Assistance School. Within the

Table 1. Participant characteristics.

Number of participants, n 26 42

Age (years), mean 9.42 (1.27), 14.57 (1.89),
(standard deviation), 7-127 11-172
range

Gender, n (%)

Male 11 (42.0) 5 (11.9)

Female 15 (58.0) 34 (81.0)

Other 0 (0) 3(7.1)

Aboriginal or Torres Strait 2 (7.7) 1 (2.4)
Islander, n (%)

Current or previous 17 (65.4) 29 (69.0)
emotional problems, n
(%)

Digital health or mental 20 (76.9) 32 (76.2)

health app use, n (%)

11- and 12-year-olds were assigned to either child or adolescent workshops
based on their preferences, e.g., peer group or workshop location.

sample, 67.6% of participants endorsed that they were currently
experiencing emotional problems or had experienced them in
the past, and 76.5% endorsed that they had experience using
digital health or mental health apps. No participant withdrew
from the study. Table 1 displays demographic information.

Themes

Six overarching themes were identified: 1) Interactive, 2)
Relatable, 3) Customisable, 4) Intuitive, 5) Inclusive, and
6) Personalised, transparent and trustworthy content.
Analysis revealed notable differences in the responses of
children and adolescents, which are summarised in the fol-
lowing theme descriptions. A brief summary of themes is
presented in Table 2, followed by a more detailed overview
of each theme, supported by quotes and artefacts (drawings).

Interactive. Participants expressed that it was important to
provide young people with fun and interactive ways to ini-
tiate and maintain engagement with the platform. They
described and drew visual representations of different
ways in which interactivity could be incorporated into the
platform, including creating an avatar, interaction with
characters, games and activities, rewards, using a variety
of media types (videos, images and text), and interactions

Table 2. Summary of themes.

Interactive The platform should be fun,
interesting, and engaging.
Relatable The platform should normalise

mental health struggles and
have features that platform
users can identify with.

Platform users should be able to
tailor the platform to their
individual preferences through
the provision of options.

Customisable

Intuitive The platform should be easy to
use and navigate.
Inclusive The platform should be inclusive,

non-gendered and adaptable
for a range of user needs.

Information, resources and
treatment materials should be
tailored to the individual,
clearly explained to platform
users and come from reputable
sources.

Personalised, transparent
and trustworthy content
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with other platform users via a chat function. One common
suggestion was the incorporation of an interactive “nature”
element. Nature was a prevalent theme across participants’
responses and drawings (Figure 1), viewed as a representation
of calmness. Participants often gave nature symbols (flowers,
trees and rainbows) an interactive function. For example,

Figure 1 shows how nature can be incorporated into videos
(top left image), breathing activities (top right image) and as
a measure of progression (“‘self love tree” image). Flowers,
plants and trees in particular were viewed as a symbol of
growth and progression. The adolescent who drew the “self
love tree” explained that accessing Momentum resources

Momen*um

B s . i T L e

Figure 1. Participant platform designs depicting nature.
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and completing calming strategies (e.g., breathing exercises)
would act as a watering feature, that helps the user’s tree grow.

Something like breathing exercises or something like that.
And if you do it then it will give you some ...
water your tree, that kind of thing. (Adolescent workshop)

water to

Having interactive features that allowed platform users
to track activity such as their progression through the plat-
form was considered to give end-users ownership over their

individualised programs. Other tracking suggestions
included journal/diary functions (featured more in adoles-
cent responses) and recording emotions or feelings using
emojis (featured more in child responses) or a numerical
score (Figure 2). Figure 2 shows that some participants
combined this “check-in” of emotions with a calendar
function.

First participant: It would come up on your screen every day
and it could say, ‘how are you feeling?’ You could do, like

| ese——

CHECKIN

@thﬂdosm‘k
had an oK d-’
OT hod a bad day

Figure 2. Participant platform designs depicting functions to track users’ emotions.
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emojis, like if you’re feeling good you’d do a happy face, or
bad you could ...

Second participant: Yeah, like a daily check in, every day,
you just come and you do—out of your five—if you're like
not good at all, or you're feeling better ... (Children

workshop)

There were three views on what the purpose of inter-
active activities should be. The first was to offer games or
other activities as a reward for completing treatment
content. This view was more prevalent among child
responses. It should be noted however, that some partici-
pants cautioned that games could potentially lead to feel-
ings of frustration which could counter the objectives of
the platform.

Participant 1: You could unlock new de-stress games ...

Participants 2: You could have this thing ...
you could have like the more activities you do that’s like

with the games

beneficial to your mental health the more time you get ...
and then like you're doing the stuff good for your brain
but then you’re also like having fun afterwards because
you've like earned that fun. (Adolescent workshop)

Sometimes games can make you feel a bit angry, when you
lose something. When you can’t get something that you
want ... because most games don’t really calm you down
because they make you excited, angry or excited”

(Children workshop)

The second view was that the activities should relate to
mental health content and assist with the learning and reten-
tion of that content (e.g., skills and coping strategies).

You could turn it into — make like puzzles and stuff, but also,
kind of make it on like the mental health side, so it’s still
part of the website, it’s not something like completely off
topic, like it could be like — oh, I don’t know how to
explain it — just a crossword of all of the mental health pro-
blems. (Adolescent workshop)

The third view on the purpose of interactive activities
was that the platform should contain interactive activities
such that were “calming” such as meditation, drawing
activities, puzzles, audio books, games or yoga to help
end-users relax when they felt stressed or anxious. In
some instances, this was seen to give users a mental
break from treatment content while keeping them
engaged with the platform.

I think you just take a break every 15, or half an hour,
30 min. Just take a break to relax. To look through what

you’ve done, and take a little look — break, because you
might get a little more anxious if you keep doing it, and
doing it, and not taking any breaks... Say you're doing
all these quizzes and things, and you’ve done your lesson
already ... and you're getting stress because you keep
doing it, you could stop for a few minutes and do a little
meditation thing. Just with the video, or just by yourself,
Jjust a little meditation to cool yourself down ... (Children

workshop)

Figure 3 depicts a child’s drawing encompassing these
three types of activities under the headings: “play”
(games and rewards), “train” (coping strategies and tools)
and “calm” (calming activities for a mental break).

There were drawings of, and discussions within
adolescent workshops about, incorporating a social
component into the platform where platform users
could talk to other users through a chat function. For
example, Figure 4 depicts an adolescent’s artefact of a
webchat function. This feature is seen to function as
a means of social connection and an expression of
feelings. Discussions included acknowledgment of
some of the problems and dangers associated with chat
functions. For example, Figure 4 acknowledges the
need for a block button, monitoring functions and age
restrictions.

.. say if there was one person that was talking to me on a
webchat that really helped me, you know, you could ask
them for information, or they could have an option where
you can choose to talk to that person again. (Adolescent
workshop)

1 think they should be monitored ... because there is also the
risk of random old people getting on there and there always
is that type of stuff. And there’s definitely got to be a block
button. (Adolescent workshop)

£
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Figure 3. A child’s platform design displaying three types of
interactive activities.
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Figure &. An adolescent’s platform design of a webchat function.

Relatable. Participants expressed that the platform needed
to be relatable, i.e., a platform they can identify with.
Having potential end-users involved in the co-design
process meant that end-users could better connect with
the platform, as one participant explained:

People with mental health issues have actually collabo-
rated on it [Momentum] and put in their ideas for it
because a lot of websites that are meant for mental health
haven’t had people with mental health issues collaborate
on them. (Adolescent workshop)

Adolescents suggested that relatability could be
achieved through the normalisation of mental health
issues and the involvement of children and adolescents
in the design of the platform, whereas children spoke
more about personalised characters and the use of
colours to facilitate relatability. Adolescent participants
recognised the stigma associated with mental health
issues and how this could act as a barrier to young
people accessing services. As such, it was important to
participants that the platform normalise mental health
issues by not using pathologizing language and by
making platform users feel like they are not alone in
their experiences.

Interviewer: is there anything that we should not do? ...
things that you don’t like ...

First participant: [ think using the word ‘fix’ — like fix your
mental health or fix this or fix that.

Second participant: Yeah, that wouldn’t be good.

First participant: Because I think it makes it seem like there
is something wrong with how you're feeling.

Second participant: Because the whole point of a mental
health website is like to make yourself feel accepted.
(Adolescent workshop)

Also, confirmation that like you’re not the only person
feeling like this and ... just like kind of like appreciation
for like mentally ill people using this website that like the
little things they’re doing do matter, and they’re like a
big step forward for them. And it’s also the acknowledg-
ment that the storm will pass at the end of the day.
(Adolescent workshop)

Adolescents recommended including user testimonials
to normalise mental health difficulties, which would also
enhance trust in the platform and the content it provides.
They noted that these accounts of personal experiences
with the platform could provide platform users with a
source of hope, inspiration, and motivation for overcoming
their own difficulties.

1 guess having someone who’s willing to tell their story, or
like how they overcame it ... and that would be a real
person if they were comfortable telling that story, you
could use that as examples, so it’s not just some kind of
made up thing because I don’t know, but I would feel that
I would want something real, that it’s not just kind of
made up but a person has actually benefited. (Adolescent

workshop)

Figure 5 is of adolescent artefact which depicts journal
entries of how others “got through” their problems.
Another suggested avenue for facilitating relatability was
through the use of characters and avatars. This was espe-
cially prominent in children’s responses. Some participants
expressed the desire to be able to create a character that
represented them personally, for example, choosing a hair
colour and style similar to their own. Participants also
saw characters as a means to reflect platform users’ emo-
tions, or desirable attributes such as bravery.

... you can customise like the size and then like a lot of skin
colour options and stuff, and I think that would be good
because then kids can like actually customise who they per-
sonally think they look like, but then add things so they can
just kind of like interact with it more. (Adolescent
workshop)

Well the superheros you could be like either like special
powers or emotion powers, or you can do both. So,
emotion powers can be like maybe brave and strong can
be in in both because it’s kinda special and emotive ...
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Figure 5. An adolescent’s platform design for journal entries.

and you can maybe make other people feel better if they’re
upset and maybe calm people down. (Children workshop)

Most participants expressed that they wanted characters
(whether animated or actors) in videos to be of similar ages
to them so they could identify with them. Children wanted
videos to include people who were the same age as them or
a bit older, and adolescents wanted them to be as close in
age to them as possible.

First participant: You would want to see the kids doing it.
talking should be like an
18-year-old ... or maybe 16-year-old ...

But maybe the people

Second participant: Yeah, maybe different ages ... for dif-
ferent aged kids
people who are older, because they think something will

... Because sometimes people respect

happen if I do something wrong.

Third participant: Yeah, and they also think, they know

more than me. They’re probably right. (Children

workshop)

Colours that reflected emotions were another way parti-
cipants, particularly children, spoke about relating to the
platform. Participants expressed familiarity with colour
representation for specific emotions, such as red for
anger. Figure 6 shows one example of how a child incorpo-
rated colour as a representation of different emotions.
Across the sample, young people generally wanted both
bright and calming colours (e.g., green and blue) incorpo-
rated throughout the platform.

Figure 6. A child’s platform design showing how colours can
represent emotions.

Customisable. Participants expressed a strong preference for
customisation of platform features, particularly themes
(colours, backgrounds) and characters/avatars (Figure 7).
For some participants, this meant selecting from a set of
options and for others it meant creating something
unique, for example, selecting hair colour, clothes, and
facial features to create a new avatar.

... there’s like a big shop but you can get all the things for
free like you can choose your own eyes and hair and
clothes, and you can just pick it like you just walk over
and click it to put it on and then .
your own style. (Children workshop)

.. you can just make

You could choose like a different theme, like different
colour schemes and stuff because some people might not
like the original colours so they might want to be like oh
I'd like pink. (Adolescent workshop)

Many participants, particularly children, explained that
customisation could act as positive reinforcement.
Platform users could unlock different clothes, hairstyles,
accessories, or pets, as a reward for completing lessons
and progressing through the platform.

If you wanted people to get like motivated by the app we
could like create like a point system, so like if they do a
daily challenges or you know, do stuff, whereas like an
app, they could get points and then get like new outfits
for the avatar and like, you know, get new things and like
maybe get a new background or something like that, or
get a prize. To keep them motivated and keep using the
app. (Children workshop)
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Figure 7. Participant platform designs demonstrating a preference for customisation of platform features.

It was recognised that platform users would have differ-
ent preferences and therefore they should be provided with
options to tailor the platform accordingly, for example,
options for the frequency of notifications, or the option to
turn sounds on or off:

Yeah, it could be like optional like it might be annoying if
you like go onto a question that automatically read aloud
so ... like a little sound bar that you can click on if you
want it to say it aloud. (Adolescent workshop)

It was also acknowledged by participants that different
coping strategies may work for different people and that plat-
form users should be able to choose activities they find useful:

... S0 say we have these three [coping strategies] up and it
was like, well these aren’t working for me; you could
refresh it and it could give you like another five examples.
And if one of them aren’t working, refresh it again and try
some different ones. (Adolescent workshop)

The provision of options was evident in views on paren-
tal involvement in the platform (e.g., receiving feedback),
particularly for adolescents. On the stamping sheet, parental
guidance during assessments was favoured more by

children (m = 2.67/5 [where 5 indicates greater import-
ance], sd = 1.18, n = 15) compared to adolescents (m =
1.73/5, sd = 1.32, n = 22). Participants spoke about
privacy and confidentiality, as well as different family
dynamics. There was acknowledgment that some platform
users may not have supportive relationships with their
parents and therefore would not want to share information
about their mental health with them. When probed
further, most participants said that parent involvement
should be optional, and that the platform should allow the
end-user to decide whether they wanted their parents to
receive feedback or not and in what situations.

First participant: Maybe give you like a share option at the
end —

Second participant: Yeah, give you an option, but like for
some kids if it’s like emotional trouble they’re having at
home with like their family or if they don’t connect well
with their family then they probably wouldn’t want them
to know. (Adolescent workshop)

1 personally would not like my parent to do it with me
because 1 feel like 1 wouldn’t be as honest because I like
keeping what’s happening like at school and stuff and
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what’s happening at home separate. I don’t really like
talking about it that much. So, like I think there should def-
initely be the option that you can do it with your parents if
you want to and feel more comfortable with, but I also know
that a lot people would want to do it by themselves.
(Adolescent workshop)

Intuitive. Having a platform that is easy to use and simple to
understand was important for participants. This was particu-
larly evident when participants spoke about or drew

navigation functions. A common theme across participants’
artefacts was the use of different sections for different
content (e.g., different emotions or mental health issues) or
parts of the platform (e.g., games or sessions) (Figure 8).
Participants visually and verbally communicated about the
need to have links or tabs that platform users could click
on to direct them to different sections. These tabs and links
were often reflected in artefacts as a menu (Figure 8).
Another function that participants recommended was a
search bar so that platform users could easily find the infor-
mation they were looking for. Participants wanted to access

(MOWENTUM |
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Figure 8. Participant platform designs demonstrating a preference for simple and easy to use navigation functions.
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resources and information quickly and therefore, having
information that was simple and “to the point” was seen as
important:

Easy to access, easy to search something up so you’re not
going through rabbit holes to try and where you want to go
and it’s not a confusing ... difficult ... where you get into the
website, take one look and then go ‘that looks a nightmare
to get through’. (Adolescent workshop)

It would be like really simple, like simple stuff you know on
there, and also it would make it quick and breezy and
simple, like you know, they wouldn’t have to read a
bunch of like things, it would just be super simple.
(Children workshop)

A “guide” character was one proposed way to facilitate
navigation through the platform. While characters were
seen to have multiple potential purposes including motiv-
ator and educator, character guides or helpers were more
commonly referred to. Participants explained that these
characters would lead them in their journey through the
platform, provide instructions, and be available to provide
help when needed. For example, in Figure 9, a child
explained that the guide could provide step-by-step help
throughout the website. While both children and adoles-
cents rated having a character to guide them through assess-
ment questions as desirable (m = 4.3/5,sd = 0.72,n = 15;
m = 3.0/5, sd = 1.34, n = 23, respectively), this was
ranked more favourably by children.

... I'm imagining the avatar would kind of like talk you
through it be like — ‘first, maybe carry out this and once
you’ve done that you can go to this, this is the settings,
this is how you can choose your background’ — and like
kind of instruct you through it. So that you have, like you
know, what you need to do and what resources you have
available. (Adolescent workshop)
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Figure 9. A child’s platform design depicting a guide character.

If it was like the app, Siri or ... ‘hey Google’. It just helps
you because like you ask it a question and it actually
replies to you ... Say you feel a bit lonely you can just go
up to the app and say ‘what game should I play?’ and it
gives you these three options out of your favourites and
then like as you play you ask your avatar another like ques-
tion ... that’d be kind of nice because then even if your
friends weren’t playing the app with you, you’d still feel
like someone’s there with you.” (Children workshop)

Participants suggested that there should be a ‘help’
button, to access guidance and information quickly.
Children often described getting help in relation to using
the platform, for example, through the guide character.
For adolescents, accessing help was more about the need
to have easy and quick access to external resources and ser-
vices such as the provision of contact details for psycholo-
gists or emergency services.

There would probably be a help button on the app, like, it
would help you if you like were stuck with the app and it
would help you in games and like when you were doing
like your calendar it would like help you ... (Children

workshop)

First participant: [ think there should be an emergency
button.

Second participant: Yeah, like where you can call someone
or something.

First participant: Where you can call Kids Helpline, the
police, the ambulance.

Second participant: In case you actually, like need help.

First participant: This could be like, one of the kid’s only
places to get help. (Adolescent workshop)

Figure 10 provides example artefacts of help buttons.
While the top two artefacts refer to help buttons for platform
use, the bottom two show buttons for immediate help exter-
nal to the platform.

Inclusive. Participants, particularly adolescents, communi-
cated that it was important for the platform to appeal to a
wide range of audiences with different needs and back-
grounds, and that this inclusivity should be conveyed
through both platform functionality and appearance. They
expressed that minority populations should be included in
graphics, character options, videos, and animations, to
convey to platform users that the platform is inclusive of
those who are gender and culturally diverse:
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Figure 10. Participant platform designs incorporating help buttons.

First participant: I think like very culturally diverse with the
cartoons.

Second participant: Yeah, I think very inclusive of different
communities.

Third participant: Yeah, especially people going on there
for help, there will be people of different, I guess cultures.

First participant: Like having someone who’s transgender
or something.

Second participant: Yeah, or nonbinary, they identify as a
he/she or they (Adolescent workshop)

Say there’s a person who wants to be transgender, but their
parents aren’t accepting at home, they could build their
own avatar and express who they want to be through
that. 1 guess they could create their own person.
(Adolescent workshop)

Providing variations for the presentation of learning
material was highlighted as important to cater for the learn-
ing preferences of platform users (e.g., written, audio, and/
or video content). For example, Figure 11 shows an adoles-
cent’s design incorporating text and videos. As such, pro-
viding different options for how material was
communicated would promote platform users’ engagement
with the platform:

... because everyone’s different, like some people learn ver-
bally, some people learn—like listening to things, like just
like even a couple of options like even if it’s like would
you like to watch a video of someone explaining it or
would you like to read, like this paragraph or something,
or just things like that, and just have different options.
(Adolescent workshop)

Specifically, participants highlighted the importance
of flexible functionality, for example, having the option
for information to be read aloud to the end-user. This
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Figure 11. A adolescent’s platform design incorporating text and videos.

would promote end-user choice as well as improve
accessibility to those with specific learning needs. This
function was noted as important for younger platform
users whose reading skills have not yet developed.
On the assessment worksheet, children were more likely
to assign more value (stamps) (m = 3.92/5, sd = 1.38,
n = 12) to the option of having questions read aloud
during assessments, compared to adolescents (m = 2.43/5,
sd = 1.33, n = 21).

Maybe you can hear it because maybe people don’t want to
read it or they can’t read yet, they can just hear it and they
understand oh 1 should go get my parent, because they
might not understand that word or they might need
glasses to read stuff or something. So, they just hear it.
(Children workshop)

Like some kids might have something like dyslexia or some-
thing so, you know, they need that [reading out loud] so like
they know what they’re reading so they don’t answer the
question wrong. (Adolescent workshop)

Personalised, transparent and trustworthy content. Participants
shared the desire for content, such as lessons and resources,
to be personalised to the individual, as opposed to generic
advice they could find on other websites.

... because one thing I hate is everything’s really generic ...
when you talk to people, it’s generalising everything, not
specifically what’s wrong. (Adolescent workshop)

A suggestion put forth in adolescent workshops was that
information should start off broad but as platform users
engaged with the platform, answered questions, and
searched for information, the content would become more
specific to their needs. One way in which this could be
achieved was through a recommendation engine that
would direct them to useful information on the platform,
help-seeking strategies and resources, as well as calming
and coping strategies for general well-being, based off
their use of the platform.

A little bit of a home page at the start so you can like scroll
through and see like maybe a recommendation sort of thing
based off things you’ve seen ... like maybe if you looked at
like some relaxation exercises and things, it would show
you more of that. (Adolescent workshop)

It was understood that in order for content to be persona-
lised, the platform would need to ask platform users ques-
tions, yet participants expected that assessment questions
should be responsive to their previous answers, creating
as short of a path to the personalised content as possible.

... have the questions based on the previous results become
more suited to you. So not just answering questions that
aren’t related to you. (Adolescent workshop)

As part of expediting this process, they thought that
content should present a summary first, making it easier
for platform users to decide if the content is applicable to
them or not.

So, you don’t want to have to look through this whole big
text, right, with multiple paragraphs, and then it’s like
not what you're looking for. So, if you have like dot
points at the start ... like giving a summary about, like a
context, contents part where you can go to like, click on
this paragraph if you need this, I don’t know, just you
know it’s like the right information, you’'re not reading
like stuff you don’t need help with (Adolescent
workshop)

To give the platform users greater control over this
process, they express a desire to save and/or ‘favourite’
items that they find particularly relevant to them.

Iwould probably let someone save what they really like and
then they can go back and say well I really like this, could
you add more of it and then when they go back, when it’s in
favourites, then your added stuff is in your favourites.
(Children workshop)
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It was also important to participants (mostly adolescents)
for the platform to be transparent and trustworthy. Platform
users should know where content comes from and the
purpose of assessment questions and platform activities.
On the stamping sheet, participants placed value on
knowing what assessment questions will be used for (chil-
dren m = 3.19/5, sd = 1.33, n = 16; adolescent m = 3.48/
5, sd = 1.34, n = 23).

So, they can have like a little box where you could press it,
and then fill out the question, and it will tell you the
meaning of why we asked you that question. (Children
workshop)

Another suggested way that transparency could be
achieved in assessments was to let platform users know
how many questions there were to answer, and how far
along they were in the assessment. On the stamping sheets,
both children and adolescents placed value on having an
assessment progress bar (m = 3.83/5, sd = 1.19, n = 12;
m = 3.52/5, sd = 1.04, n = 23, respectively).

Like make sure we know like how many questions there are,
and how far through you are. (Adolescent workshop)

Participants noted that it is particularly important for plat-
form users to know enough about a platform before being
required to provide their personal details through a registra-
tion process. This included knowing that the platform was
associated with trustworthy organisations such as schools,
governments and/or universities. For example, one child
listed trust as one of the key components of their website
design, alongside help and positivity (Figure 12).

... like if you’re worried about privacy or something, you’d
be like ‘oh it’s a university’... like if I see like a .gov or .edu
or like a university symbol that I know of then it kind of
makes me feel like the stuff ...
(Adolescent workshop)
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Figure 12. A child’s platform design demonstrating the important
of trust.

Yeah, you can say this website is trustworthy, like maybe if
you scroll down to like the end of it or something and said
this website is trustworthy and other kids have used it and
... say that people have used it and it’s, what’s the word?
It’s, like it’s safe. It’s not going to go into any details,
like your details about everything, like addresses or any-
thing. (Children workshop)

Differences between adolescent and child responses

While there was consensus across the participant sample
regarding overarching features of the platform, e.g., easy
navigation system and interactive elements, there were
also some noticeable differences between the two partici-
pant groups. Compared to adolescents, child participants
spoke more about the use of colours to represent emotions,
customisation as a form of positive reinforcement (e.g.,
rewards), interactive games, and avatars and characters
facilitating relatability in the platform. Comparatively, con-
cepts that were unique to adolescent responses included
normalisation of mental health issues, the use of testimonies
to reduce stigma, incorporation of a social chat function,
and having information tailored to the end-user via a recom-
mendation engine.

Post-workshop survey

Forty-seven participants (69%) completed the post-
workshop survey. Most participants (61.7%) rated the
workshop as “very good” on a 5-point scale, followed by
“Good” (34.0%) and “Neutral” (4.3%). The majority of par-
ticipants felt that they could take part in activities, talk about
their thoughts and feelings and contribute to the platform.
Most participants also reported learning something new
during the workshops and felt that their thoughts and
ideas would be listened to (Table 3).

Discussion

This research addressed a major barrier to DMHI engage-
ment; a lack of collaboration with young people in DMHI
design, particularly for those under the age of 12.%°
By partnering with young people in the design of a new
digital mental health platform (Momentum), we seek
to improve young peoples’ engagement with DMHISs,
acceptance of DMHIs as a valuable model of care, and
adherence to mental health treatment, by developing a
platform that end-users find engaging, motivating, and
helpful.

Principal results

In investigating young people’s preferences for the ‘look
and feel’ of Momentum (research question 1), their percep-
tions on how the platform should function (research
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Table 3. Co-design post-workshop survey.

| could take part in the 44 (93.6) 0 (0) 3 (6.4)
activities as much as |

wanted to

| felt that | could talk about
my thoughts and ideas

44 (93.6) 0 (0) 3 (6.4)

| felt that | would be
listened to if | talked
about my thoughts and
ideas

44 (93.6) 0 (0) 3 (6.4)

| was able to contribute to 43 (91.5) 0 (0) 4 (8.5%)
ideas and decisions for
the new digital platform

The researchers will listen 10 (21.3)

to my thoughts and ideas

when making the new

digital platform

37 (78.7) 0 (0)

| learned something new at 32 (69.6) &4 (8.7) 10 (21.7)

the workshop®

?0ne missing response.

question 2) and their opinions on what would make the
platform engaging (research question 3), we found that
participants wanted a digital mental health platform that
was interactive, relatable, customisable, intuitive, and
inclusive, and that had personalised, transparent and
trustworthy content. We structured co-design workshops
by age and categorised them as either ‘child’ or ‘adoles-
cent’ workshops to compare responses between the two
groups. Our findings confirmed that two platform ver-
sions, one tailored to children and one tailored to adoles-
cents, were appropriate and necessary. For example,
many participants wanted characters and videos to
reflect people similar to their age to enhance relatability
with the platform. Furthermore, the study findings
revealed some differences in the preferences and design
ideas of the different age groups, such as adolescents’
suggestion for a recommendation engine to tailor treat-
ment content, and children’s preference for customisa-
tion of platform features as a form of positive
reinforcement. Previous research has found that DMHIs
that are “juvenile” or tailored towards younger children are
described as “off-putting” by adolescents.>* By co-designing
two versions of the platform for different age groups, we aim
to overcome this barrier to engagement.

Children and adolescents have largely been excluded
from the design of DMHIs in the past.’® Our research
addressed this problem by demonstrating that young
people can make valuable contributions to DMHI design.
Our participants provided unique insights into their prefer-
ences, needs, experiences and circumstances, and created
visual designs of the new platform, which would have not
been accessible without including them as partners in the
design process. This genuine contribution was reflected in
participants’ strong engagement in verbal discussions and
the production of rich artefacts. The post-workshop
survey results revealed that children and adolescents recog-
nised their meaningful contribution, with most participants
agreeing that research team would listen to their thoughts
and ideas when building the platform, and that they were
able to contribute to ideas and decisions for the platform.

Comparison with prior work

Previous research has found that young people perceive
DMHIs to be fun and engaging when they are interactive
or have a “game-like” feel.>*>! Our research builds on
these findings by establishing three purposes for interactive
activities in youth DMHIs: 1) to aid the learning and reten-
tion of treatment content, 2) to help calm end-users, includ-
ing breaks for relaxation and 3) to reward end-users for their
engagement with the DMHI. Having a DMHI that young
people find relatable is another facilitator of user engage-
ment conveyed by our participants, and reported by previ-
ous literature.>*** Participants in our study communicated
the following strategies for enhancing relatability: use of
non-judgmental language and age-appropriate terminology;
the inclusion of intervention characters, avatars and situa-
tions that end-users can identify with; normalisation of
end-users’ experiences; and features that allow personalisa-
tion of DMHIs. Liverpool et al.’s systematic review of
DMHI engagement recommended that children and young
people’s engagement with DMHIs could be enhanced by
allowing end-users to personalise a profile, set personalised
goals, and have personal health tracking features.”®

Borghouts et al. refer to relatability facilitators as “per-
ceived fit” which is “the extent to which users felt the interven-
tion was appropriate and relevant to their culture and values
and/or targeted to people similar to them, rather than a
one-size-fits-all solution”**®'" We found limited evidence
in the literature of young people’s preference for diverse cul-
tural and gender representations in DMHIs or a desire for
DMHIs to recognise different learning needs (i.e., dyslexia),
indicating this finding is novel to our research, and may
reflect current education that young people are receiving
about gender and cultural diversity, and specific learning
needs.

Related to the concept of perceived fit is customisa-
tion.*® Achilles et al. argued that customisation enables
young people to have ownership and agency over their
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treatment™® and Gardio et al.’s systematic review of digital
mental health interventions for depression and anxiety in
young people identified a lack of customisation as a “dis-
liked” feature of DMHIs.>* Our research found that custom-
isation could be enhanced via features that could be
changed by end-users (e.g., backgrounds and themes),
offering options throughout the platform (e.g., level of par-
ental involvement and frequency of notifications), and
offering customisation of features as a positive reinforce-
ment (i.e., rewards) for using the platform (e.g., unlocking
new activities).

Young people have reported valuing DMHIs that are
easy to navigate, use and understand.>® Participants in our
study designed platform features such navigation bars,
menus, tabs hyperlinks, search bars and characters to
make the new digital platform intuitive to use. Other fea-
tures recommended to enhance DMHI engagement and
treatment adherence by participants in our research and
the research of others®**®>' include tailored content,
concise information, and transparent and trustworthy infor-
mation that supports credibility. In particular, content and
information that is personalised for end-users was deemed
important. While uncertainty about the evidence-base and
credibility of DMHIs has been established as a barrier to
user engagement in adult populations (>16 year-olds),>"
our research demonstrates that this preference is also
evident in younger populations (7-17 year-olds).

Recommendations

From the findings of this study, we make several recom-
mendations for the design, functionality and content of
youth DMHIs (Box 1), as well as three recommendations
for researchers and clinicians conducting co-design and
intervention development research with children and ado-
lescents. Supplementary File 2 provides example proto-
types, demonstrating how Momentum has incorporated
these recommendations.

Recommendations for conducting co-design and
intervention development research with children and
adolescents

Recommendation 1: Collaborate with end-users as partners
in codesign. We recommend that clinicians and researchers
engage in partnership with children and adolescents in the
co-design of DMHIs, where young people are encouraged
to have ownership over their designs. This partnership can
be achieved by establishing rapport with young people
early in the research, for example, by playing icebreaker
games, explaining why their opinions are important, and
being transparent about how their ideas and designs are
going to be used. Encouraging young people to be co-design
partners, rather than informants, can be further achieved by

Box 1. Recommendations for the design, functionality, and content
of DMHIs.

1. Build features into the intervention that encourages
platform users to interact with content and treatment, for
examples: games, videos, interactive characters, tracking
features (emotional check-ins, diaries), quizzes, rewards,
and chat boxes.

2. Enhance the relatability of the intervention by involving
platform users in the design process; including characters
that reflect and represent platform users (e.g., age);
normalising mental health; using non-pathologizing
language; using colours as representative symbols (e.g., for
emotions); including user testimonies; and using relatable
scenarios to model skills.

3. Create customisable features (e.g., backgrounds and
avatars) to allow platform users to have ownership of
their program, and provide intervention options, for
example, turning sounds on and off and selecting the
frequency of notifications.

4. Ensure that the program is intuitive, i.e., is it easy to use and
understand. This can be achieved through age-appropriate
terminology; navigation bars, menus, tabs and hyperlinks;
a search bar; summarised content or resources; and a
guide character that helps the end-user throughout the
platform.

5. Facilitate inclusivity of the platform by including gender and
culturally diverse characters, providing a variety of
materials that cater to different learning and reading needs
(e.g., text, audio and videos), and allowing flexible
functionality (e.g., read-aloud options).

6. Design content that is:

(@) Personalised (e.g., treatment and resources that are
tailored to individuals’ needs).

(b) Transparent (e.g., explain how platform
responses will be used, why platform users are
asked to complete surveys or tasks, and how content
was developed).

(c) Trustworthy (e.g., interventions are designed in
partnership with credible organisations such as
universities, schools and governments).

7. Consider the needs and preferences of different age groups,
by adapting content, terminology and features. In some
instances, it may be appropriate to create different versions
of the intervention for different age groups that incorporate
these adaptations.

users’

initially minimising any design parameters. A blank slate
approach (e.g., asking participants to produce design arte-
facts [drawings and/or notes] with minimal instructions)
reduces researcher influence. This approach also allows
young people to direct the design of DMHIs and workshop
discussion, for example, the researcher or clinician can build
on participants’ naturally occurring designs and ideas by
asking questions about certain elements.

Recommendation 2: Utilise diverse data collection
methods when working with children and adolescents.
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Researchers and clinicians should incorporate a variety of
data collection methods and design tools in co-design.
For example, in our research, we used a generative
toolbox containing drawing tools, stamp sheets, templates,
and worksheets, which were paired with verbal discussions.
Other examples of co-design tools and activities suitable for
young people include post-it notes, mapping activities,
brainstorm clouds, whiteboards, games, card sorting and
storytelling.*®*? Using a variety of methods allows children
of all ages, with different cognitive and physical abilities,
and communication preferences, to provide meaningful
input to the design of DMHIs. This approach ensures that
young people have a fair and equal opportunity to contrib-
ute to the design of DMHIs as they can chose from different
mediums to express themselves, for example, some children
may not like speaking in front of others, preferring to draw
or write. Using a variety of methods also allows for triangu-
lation of data,”* providing a more comprehensive under-
standing of young people’s needs and preferences for a
digital mental health platform. For example, in our research,
verbal discussions helped the research team understand
young people’s visual designs (e.g., the purpose of a
button, or how a game worked) and vice versa (e.g.,
visual representations helped explain ideas that were diffi-
cult for young people to articulate). Researchers and clini-
cians should consider how different data collection
methods can complement each other to achieve a shared
understanding of young people’s design ideas.

Recommendation 3: Structure co-design workshops
based on participants’ age. It is recommended that separate
co-design workshops are conducted for different age
groups. Structuring workshops by age of participants
fosters an environment where participants are more likely
to be matched on their comprehension and language abil-
ities and psychosocial characteristics.” It may also reduce
power imbalances between younger and older participants.
Further, we found that this approach promotes an expres-
sion of shared experiences and understanding, where parti-
cipants of similar ages could relate to each other, for
example, discussions about using the same digital programs
in school. Comparing data across age-specific workshops
will confirm the need for multiple age-appropriate interven-
tions, or whether a single intervention is appropriate across
age groups.

Strengths and limitations

The strength of this research lies in its human-centred
design approach in which the research team partnered
with potential end-users (children, adolescents) in
co-design. Specifically, we used methods that were well
suited to children and adolescents (e.g., drawing and
using ink stamps), and that allowed individuals with
varying levels of cognitive and communication develop-
ment to participate. While co-design methodology is

anticipated to enhance end-user engagement with DMHISs,
it is an assumption that this approach results in greater com-
pletion of intervention content or better clinical outcomes,
and therefore, future research is needed to empirically
assess this supposition.

Workshop participants were provided with a ‘blank
slate’ to design the platform with minimal instructions.
While participants were asked about certain topics (e.g.,
rewards, assessments), researcher influence was reduced
by building discussions around participants’ designs,
asking broad open-ended questions, and allowing for flexi-
bility in workshops. A black slate approach was also found
to have potential drawbacks. Although more than 75% of
participants reported using digital health or mental health
apps, participants’ ideas were at times more relevant to
informational websites or games rather than treatment
delivery, suggesting a lack of familiarity with treatment
platforms. This limitation could be addressed by providing
initial information about treatment platforms specifically, or
recruiting participants who had experience using treatment
platforms.

Due to the flexible nature of the workshops, some parti-
cipants did not complete some of the workshop activities,
for example, assessment stamping sheets and post-
workshop surveys, or chose not to answer specific ques-
tions. Therefore, this data does not represent the entire
study sample. The number of participants completing the
assessment stamping activity and post-workshop surveys
has been provided in the relevant sections.

The study sample was diverse in terms of ages, gender,
and reported emotional difficulties. However, there was a
gender imbalance in the adolescent workshops towards
females. It is not known whether having a more balanced
sample in terms of gender would have introduced different
or novel design ideas and preferences. Though the majority
of the sample endorsed previous experience of emotional
and behavioural difficulties, we did not corroborate type
or severity of difficulties. While we did not collect data
on severity of difficulties or formal diagnoses, we did
involve adolescents from a special assistant school that sup-
ported adolescents facing mental health challenges, and
recruited participants via our partner, Kids Helpline. We
recommend that future research actively recruit participant
samples across the mental health spectrum through peak
mental health organisations and clinics. To ensure a
diverse sample, researchers could include self-report mea-
sures of mental health.

While we attempted to capture demographic data on eth-
nicity, socioeconomic status and language, there was
missing data. It is likely that our sample was predominantly
from higher socio-economic backgrounds with English as
their first language. Future research could enhance diversity
in their participant sample by recruiting young people
through community groups, health and mental services,
and organisations working with minority populations, for
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example, culturally and linguistically diverse groups. Due
to the nature of the workshops, we were unable to identify
individual participants in transcripts, therefore, we could
not compare responses between participant characteristics
such as gender or self-reported emotional difficulties.
Further research is needed to investigate the impacts of
culture, language, socio-economic status, gender, and
severity of emotional difficulties on young people’s prefer-
ences and ideas for DMHIs.

Translating knowledge into practice

The findings from the co-design workshops, including
young people’s designs, have informed the development
of prototypes of Momentum created by the research team
in collaboration with web-designers (Supplementary File
2). Through an iterative process, children and adolescents
provided feedback on the prototypes via a series of inter-
active workshops and surveys; informing Momentum’s
development in line with young people’s preferences. The
first iteration of the platform will attempt to incorporate
as many participant ideas as is feasible, with further itera-
tions being refined to incorporate additional features and
functions suggested by participants. Usability testing with
young people using think-aloud methods will then occur
to provide further feedback on Momentum’s functionality.
The research project will produce an integrated, scalable,
population-level model of digital mental health care provi-
sion for Australian youth. Momentum will be evaluated via
a series of randomised control trials to assess its effective-
ness in reducing mental health symptoms, cost effective-
ness, and user adherence to treatment.

Conclusions

DMHIs present an opportunity for providing treatment to
young people that overcomes barriers of access, cost and
stigma. Despite these benefits, DMHIs are under-utilised,
and treatment adherence has been found to be low. One
of the core reasons proposed for young people’s poor
engagement with DMHIs is the lack of involvement of
potential end-users in their design. This study aimed to
co-design a digital youth mental health platform for
anxiety, depression and other emotional issues, with
young people aged 7-17 years. Specifically, we sought
young peoples’ preferences for the ‘look and feel’, func-
tionality and engagement strategies of a new digital
mental health platform. Six themes were identified: 1)
Interactive, 2) Relatable, 3) Customisable, 4) Intuitive, 5)
Inclusive, and 6) Personalised, transparent and trustworthy
content. Building on these themes, we devised a set of
seven recommendations, supported by end-user-designed
strategies, for the design, functionality, and content of
DMHIs. Further, we recommend that clinicians and
researchers planning to conduct co-design and intervention

development research with children and adolescents should
collaborate with end-users as partners, utilise diverse data
collection methods, and structure co-design activities
based on participants’ ages. The findings from this research
will be used to create and evaluate a new digital youth
mental health platform that aims to facilitate young
people’s DMHI engagement and treatment adherence.
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