
Original Paper

Development of the Niggle App for Supporting Young People on
Their Dynamic Journey to Well-being: Co-design and Qualitative
Research Study

Stoyan R Stoyanov1,2, MRes; Oksana Zelenko1, PhD; Aleksandra Staneva1,3, PhD, MRes; David J Kavanagh4, PhD;

Calvin Smith5, PhD; Gavin Sade6, PhD; Jessica Cheers1, BA Fine Arts (Hons); Leanne Hides7, PhD
1QUT Design Lab, Creative Industries Faculty, Queensland University of Technology, Brisbane, Australia
2Division of Advocacy and Research, yourtown, Brisbane, Australia
3HORÓ Counseling Centre for Women, Brisbane, Australia
4Centre for Children's Health Research, School of Psychology and Counselling, Queensland University of Technology, Brisbane, Australia
5Office of Medical Education, Faculty of Medicine, The University of Queensland, Brisbane, Australia
6Creative Industries Faculty, Queensland University of Technology, Brisbane, Australia
7School of Psychology, Faculty of Health and Behavioural Sciences, The University of Queensland, Brisbane, Australia

Corresponding Author:
Stoyan R Stoyanov, MRes
QUT Design Lab
Creative Industries Faculty
Queensland University of Technology
2 George Street
Brisbane, 4000
Australia
Phone: 61 31380316
Email: stoyan.stoyanov@qut.edu.au

Abstract

Background: Adolescence is a life stage characterized by intense development and increased vulnerability. Yet, young people
rarely seek help for mental health, often due to stigma and embarrassment. Alarmingly, even those who do seek help may not be
able to receive it. Interventions focused on well-being offer a protective factor against adversity. Highly effective, innovative,
theoretically sound, accessible, and engaging mobile health (mHealth) interventions that can be used to look beyond mental
ill-health and toward mental well-being are urgently needed.

Objective: We aimed to explore how young Australians conceptualize and construct recovery journeys from feeling unwell to
being well in order to inform the conceptual design of a youth-led information-, resource-, and support-focused mHealth
intervention.

Methods: A sample of young people, grouped by age (12-15 years, 16-19 years, and 20-25 years), took part in 3 in-person
participatory design workshops (per group). Young people’s understanding and representation of well-being, feeling unwell, and
the recovery journey were investigated using visual and linguistic data collection methods: photo elicitation and journey mapping.
A social constructionist perspective was used for thematic analysis to produce a conceptual model of the recovery journey. A
mobile app was co-designed and all app functions were mapped through iterative development and testing by young people and
a team of psychology, research, design and information technology experts.

Results: Young people (n=25) described a 6-stage journey with specific barriers and coping strategies. The findings, when
situated within the personal recovery framework in mental health, emphasize the cyclic and iterative model of change. Through
co-design, the new app—Niggle—was conceptualized as a visual representation of an amorphous problem, which can be addressed
through app functions corresponding to the most helpful strategies that young people used to progress through the stages of their
recovery journey.

Conclusions: Niggle is available to offer support to young people for a range of problems and provides a hot link to counseling
services in Australia. This paper elaborates on the process of in-depth qualitative data collection through visual, linguistic, and
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co-design methods. The findings of this study give insight into young people’s understanding of well-being and recovery. This
paper could aid the development of high-quality personalized mHealth interventions and support resources.

(JMIR Mhealth Uhealth 2021;9(4):e21085) doi: 10.2196/21085
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Introduction

Young People and Mental Health
Adolescence is characterized by intense cognitive, emotional,
social, and physiological growth; increased vulnerability [1,2];
and deficits in emotion regulation capability [3-6]. Young people
(under the age of 25 years) experience high levels of mental
disorders [1,7] and increased exposure to risk factors [8,9]. In
recent years, however, there has been a shift of focus in
psychology from mental illness and pathologizing ill health
toward positive psychology approaches, well-being,
recovery-oriented approaches, and resilience- and strength-based
frameworks, which is exemplified in research on well-being.

Well-being
Commonly described as the experience of positive emotions
about one’s life, such as happiness, life satisfaction, and positive
functioning, well-being is illustrated by a sense of fulfilment
and engagement in life [10]. In 1998, Keyes [11] proposed the
dual-continua mental health model which posits that mental
illness and mental well-being lie on two separate but related
continua, such that mental well-being cannot be merely defined
as the absence of mental illness. Further research suggested that
mental illness and well-being represent two distinct
subcomponents of an overarching construct of mental health
[12]. Well-being recovery models describe the transcendence
of symptoms into a renewed sense of meaningful life, despite
the limitations of mental illness [13]. Greater well-being is
associated with fewer symptoms of mental illness and reduced
incidences of behavioral issues such as criminality, substance
use [14,15], and physical illness [16]. Thus, recent approaches
to mental health propose a shift from the treatment and
prevention of mental illness toward the enhancement of
well-being [17].

Lack of Well-being in Young Australians
Keyes [18] defines flourishing as the presence of emotional,
psychological, and social well-being. The lack of well-being,
defined as languishing, is characterized by low levels of these
characteristics. Young Australians consistently report lower
levels of well-being than adults [9,19-22]. According to these
definitions, lower youth well-being levels reflect emotional,
psychological, social, and help-seeking–related factors. (1)
Emotional—Young adulthood is a developmental period
frequently associated with an increased exposure to risk factors
including increased emotional imbalance, developing emotion
regulation skills, and the stressful period of transition to
adulthood, placing demands on coping resources [8,9]. Young
people experience increasing emotional unrest and have low
capacity to effectively regulate emotions [4,5]. (2)

Psychological—Most mental illness emerges before the age of
25 years [7]. In Australia, mental disorders commonly affect
children and adolescents (aged 4 to 17 years), with 13.9%
reporting a mental disorder in the past 12 months [23]. The 2019
National Health Survey in Australia [24] revealed that young
people aged 15 to 24 years experience the highest levels of
mental or behavioral conditions compared to all other age
groups. (3) Social—Relationships play a central role in the
well-being of young people [25]. The most common reason for
individuals aged 12 to 25 years contacting major Australian
youth counseling services such as Headspace or Kids Helpline
was “relationship problems,” which includes family, partner,
or peer relationships [26,27]. (4) Help Seeking—It is concerning
that only one-third of young people with mental disorders seek
help. This is due to barriers such as stigma, confidentiality
issues, lack of accessibility, self-reliance, lack of knowledge
about mental health services, and fear or stress about the act of
help seeking or the help source itself [28-31]. Alarmingly, even
those who seek help may struggle to receive it. For example,
Kids Helpline, Australia’s largest telephone and web-counseling
service, is unable to meet demand, with continuously decreasing
yearly response rates of approximately 50% [32,33]. Highly
effective, innovative, accessible, and engaging support solutions
that promote well-being are urgently needed [29].

The Promise of Mobile Health Technology
The ubiquity and increasing functionality of modern mobile
health (mHealth) technology offers promise for filling the gap
by addressing barriers, such as stigma, confidentiality concerns,
or difficulty of accessing support, to help seeking [34]. Young
people are among the highest adopters of innovative
technologies [34]. This presents an excellent opportunity for
the development of novel, accessible mHealth interventions
that offer reliable information and support.

Quality mHealth interventions are engaging, functional,
professionally designed, and contain reliable information
[35,36]. Several factors are essential to increase an intervention's
potential for uptake, use and efficacy. This includes involving
stakeholders in co-design, through participatory design
workshops; conducting in-depth research of the phenomena
which the mHealth intervention is designed to address
[12,37,38]; involving researchers and design experts to interpret
and translate participatory design workshop data into the design
of the intervention; and involving health experts to assess its
alignment with established theoretical models [39].

The purpose of this project was to qualitatively explore how
young people conceptualize and construct individual recovery
journeys, from being unwell toward experiencing greater levels
of well-being. The findings were used to inform the conceptual
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design of a youth-led information-, resource-, and
support-focused mHealth intervention for the largest support
service for young people in Australia (Kids Helpline).

Methods

Participant Recruitment
Ethics approval from Queensland University of Technology
was granted for all stages of this project (Human Research
Ethics Approval Number 1600000956). Recruitment was done
via Facebook and researcher networks within Brisbane,
Australia. Young people were invited to attend a series of
workshops with the aim of co-designing a new digital tool for
youth well-being. Quota sampling was applied and included
age (12-25 years) and English language as participation criteria.
Information sheets were sent to 35 young people who contacted
the team. We grouped participants by age (3 separate age groups
were formed—12-15 years; 16-19 years, and 20-25 years) to
ensure variability of age-specific experiences and to reduce
age-related peer pressure within each group. Consent (including
parental consent for the youngest cohort) was obtained before
participation. A series of participatory design workshops (3 per
age group) were conducted between February and March 2017;
each workshop lasted approximately 2 hours each. Participants
were offered $30 (approximately US $23.25) or a movie voucher
for their time.

Research Design
The participatory design workshops [38,40,41] combined visual
and linguistic data collection methods—photo elicitation [42,43]
and journey mapping—drawn from user experience design
[44,45], to ensure a rich variety of concepts. The use of linguistic
methods alone creates limitations, especially for younger
participants [42,46-48]; therefore, the young people were
provided with multiple communication modalities to explore
individual experiences and understanding [45,49,50] of
well-being, being unwell, the recovery journey between, and
potential technological solutions. 

Procedure and Analysis

Step 1
To immerse participants in the topic of well-being without
priming them with researchers’ definitions, we first asked them

to create lists of associations for the terms well-being and being
unwell.

Step 2
Each participant was offered a set of 126 images cut out from
different sources (Multimedia Appendix 1), which included a
large variety of colorful or black-and-white images, patterns,
textures, and icons that were representative of relationships,
emotions, nature, activities, popular app icons, and abstract
images. The images in the set were aggregated and refined by
the research team and a group of youth consultants. Participants
were invited to (1) select images associated with well-being,
(2) select images associated with being unwell, and (3) create
separate collages for each category.

Step 3
Participants drew, on a blank sheet, a recovery journey depicting
a hypothetical or experienced journey from being unwell to well
and were provided with a specially designed selection of lines
and arrows to mark the steps in meaningful ways (ie, indicate
difficult steps, easy steps, barriers, etc). The team deemed it
ethically appropriate to phrase journeys as hypothetical
scenarios, to allow participants the flexibility to impersonally
reveal potentially distressing, confronting, and stigmatizing
personal experiences in front of the group. Participants engaged
in continuous verbal annotations of their own maps, which was
followed by a group synthesis of all journeys.

Step 4
Participants were asked to reflect on their journey maps and
consider which steps could be assisted by technology and in
what capacity (Figure 1). Thereafter, in-depth group discussions
aimed to answer, “What type of technology would be best suited
to provide assistance?” and “What technological functions would
best address youth needs in progressing through the journey to
well-being?” Participants were invited to work in pairs to create
their most-desired mHealth tool (ie, with no limit to imagination
and if resources were unlimited) to support the journey to
well-being. Decisions to end data collection were based on
saturation of emerging themes (Multimedia Appendix 2).
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Figure 1. Individual and group journey maps.

Data Analysis
Analysis was largely informed by a social constructionist
perspective [51], which assumes that people construct their own
meaning of reality through interactions with others within a
social space. This theoretical framework also allows for the
interpretation of both linguistic and visual methods [49]. Hence,
we viewed the data as forms of self-accounting in which
participants were attentive to the expectations associated with

the production and reception of identities, both in immediate
and broad social contexts.

Verbal data were transcribed verbatim and COREQ
(Consolidated Criteria for Reporting Qualitative Research) [52]
guidelines were followed. Codes were organized into thematic
groups following inductive thematic analysis [53]. One team
member with 7 years of experience conducting qualitative
psychological research coded the transcripts in 3 iterative steps.
After each coding step, a discussion was held with 2 additional
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team members, who were also experienced in qualitative
research, to reach agreement on the codes, themes, and theme
names. Visual data were interpreted using photo elicitation
analysis [42] and image clustering patterns were mapped over
the verbal elaborations of the thematic analysis [53].
Comprehensive notes (on both verbal and visual data) were
taken during the iterative process and incorporated in the final
analysis.

Intervention Design and Development
Aggregate technological solutions data were used to develop
the concept design, storyboard, and functions of the mHealth
tool, unanimously conceptualized by participants as a mobile
app. The functions, information, and interface of the app were
designed using iterative co-design—with young people and an
expert development team. Principles outlined by the Mobile
App Rating Scale (MARS) [35], which outline a set of quality
criteria and consist of 29 items organized in 4 objective
(engagement, functionality, aesthetics, and information quality)
and 2 subjective (subjective quality and perceived impact)
subscales, were followed. MARS provides a checklist of criteria
and definitions to assist developers in creating high-quality
health apps.

The Role of the Researchers
The team consisted of researchers, designers, information
technology developers, and young people. The collaborative
approach served to ensure the thorough, interdisciplinary
exploration of the psychological phenomena and the appropriate,
grounded in theory, and participant data co-design, and
development of the new technology.

Results

Participant Characteristics
A total of 25 participants residing in an urban setting in Australia
took part in the study (Table 1). We planned to have each group
be a mixed of genders (all participant identified as either male
or female); however, 3 male participants who signed up for the
12-to-15-years-old age group did not attend on the day and did
not respond to further communication attempts. Thus, this age
group was only represented by female participants. Two
16-to-19-years-old groups were run in parallel because of a
large amount of participant interest in that age range.
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Table 1. Participant characteristics.

Age groupCharacteristics

20 to 25 years (n=4), n16 to 19 years (n=14), n12 to 15 years (n=7), n

Gender

387Female

160Male

Ethnicity

366White, Australian

010White, New Zealander

150Asian

011Middle Eastern

010European

Education

010Completed primary school

097Partially completed high school

240Completed year 12

200Bachelor's degree

Employment status

000Full-time employment

140Part-time or casual employment

247Full-time student

010Part-time student

150Unemployed

Living arrangement

2127With parents or guardians

120With friends or in shared accommodations

100Alone

Relationship status

3137Single

110In an exclusive relationship

Currently receiving psychological treatment

2136No

111Yes

100Prefer not to say

Themes

Overview
Young people indicated that the recovery journey was
experienced as a complex, multifaceted phenomenon. Thematic
analysis suggested that the journey consisted of 6 separate,

dynamically related stages (Figure 2). It commonly started as
“depression,” “sadness,” “loneliness and isolation,” and “feeling
fearful”, then progressed toward “feeling happy, loved, and
accepted” or “overcoming fear and sadness.” The described
journey stages significantly overlapped across all age groups
and are presented here as forming a sequence, however, the
journey could be nonlinear.
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Figure 2. Young people’s journey toward well-being.

Stage 1: Recognizing That Something Is Not Right
This first stage was described as

the pit…it’s like a learning curve. So you get so deep
into it and you don’t really know how to climb back
out. So it’s like you’re kind of like you want to
recognise the problem but you don’t want to recognise
those steps cause you’re scared or anxious.
[Participant, 16-to-19-years-old age group]

You have to accept that something is wrong. I think
a big part of it is you know something is wrong but
being like “okay I need to get help for this. I can’t do
it on my own.” [Participant, 16-to-19-years-old age
group]

Barriers that were described included a sense of uncertainty,
insecurity, and denial that lead to isolation and loneliness.
Participants recognized that feelings of depression or anxiety

could result in experiencing shame, inadequacy, and stigma,
and if left unacknowledged, such emotions may lead to further
stagnation. Conversely, we gathered that facing the pit was a
positive first step of accepting such feelings with honesty and
openness to overcome “the negative spiral down.”

I feel like you just try and push it away and ignore
it.... That’ll stress me out even more. [Participant,
12-to-15-years-old age group]

Participants suggested that the app should contain tools allowing
reflection on the current physical and psychological state and
a selection of common problems for their age to support this
step of the recovery journey. The design solution included
sliders used to modify the color of the amorphous problem,
which the young people called “niggle,” and a selection of issues
from Kids Helpline’s youth problem classification lists (Figure
3).

Figure 3. Well-being log, labeling, and resizing the Niggle.
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Stage 2: Labeling the Problem
Young people could move onto accepting their niggle to get
closer to overcoming it by recognizing it as a problem and giving
it a name. Participants indicated that this stage was difficult due
to the barriers of denial or avoidance.

...you can still identify it and not want to do anything
about it because you either don’t have the energy to
look into it, or you don’t have the self-esteem to think
you deserve better. [Participant, 16-to-19-years-old
age group]

Participants described useful strategies such as researching
symptoms online, looking up health quizzes, or accessing online
forums. They recognized that checking symptoms on Google
was risky due to the lack of distinction between helpful and
hazardous advice. Fleshing out the problem and giving it a name
represented a greater sense of control, a broader perspective,
better self-awareness, and acceptance. Participants discussed
that acknowledging embarrassment, shyness, and nervousness
at this stage was common and a key strategy used by participants
to normalize their experience and continue the journey.

That’s pretty hard, like you would have to really sit
down with yourself and say “alright, I don’t feel
comfortable doing this, but I think I might have to.”
You could look online and see ways you could like
overcome pride... Yeah you have to put effort into
identifying it means you want to do something about
it which means you care about yourself. [Participant,
12-to-15-years-old age group]

Successful tools, described by participants, for recognizing and
labeling an issue included journaling, expressive writing,
brainstorming, and mapping out the problem.

Sometimes I just write down how I feel and like what’s
going through my mind and I go “what could this
be?” [Participant, 12-to-15-years-old age group]

To support this stage of the journey, the app depicts the problem
as an amorphous niggle slowly taking shape. Users can choose
up to 3 issues, give them their own labels, and adjust the size
of each according to its gravity (Figure 3).

Stage 3: Processing the Problem
The next stage of the journey toward well-being involved a
contemplation period of stepping back and creating space in

order to process the confrontational experience of the realization
that “something’s not right” [Participant, 16-to-19-years-old
age group]. This stage required persistence, deliberate reflection,
and the ability to stay with the uncomfortable emotions. Young
people spoke of prioritizing, rationalizing, and separating oneself
from the problem in order to process it. They described
recognition as being slow, “shaky,” and nonlinear. A participant
compared it to the “learning of a new complex skill, such as
coding,” which requires time and diligence and builds upon
layers of newly acquired confidence.

Wellbeing and having strong mental health is another
skill you have to gradually build. Learning how to
program websites, I’ve always had to refer back to
all the different codes but now...I feel confident I have
those codes...Once you get into those healthier
habits...physically or intellectually you’re more
independent, your wellbeing will be better, and you
will be able to move through the process. [Participant,
20-to-25-years-old age group]

Barriers mentioned by the participants included feeling stuck,
difficulties identifying the symptoms, overthinking, avoidance,
or rushing for “quick fixes.” To overcome these, participants
relied on speaking up, educating themselves, sharing with close
friends, and comparing to others with similar experiences, but
not yet focusing on solutions.

Yeah, if it's a problem that you can't change, then
stepping back is probably a good thing, but if it's a
problem that you can change... [Participant,
12-15-years-old age group]

...stepping back I think has to do with like, identifying
and then being able to think about priorities.
[Participant, 12-to-15-years-old age group]

Yeah like um, separating yourself from an issue.
[Participant, 12-to-15-years-old age group]

To support progress through this stage, the app offers 2
elements. (1) The app invites users to take a moment to reflect
on their emotions; they can select up to 3 emotions to associate
with their current niggle, which changes its shape on the screen.
(2) Once this 3-stage setup process is complete, it presents other
users’ niggles—a scrollable screen full of amorphous shapes
with different colors and outlines. Tapping on any one of the
shapes opens a support message from other users who have
dealt with similar niggles (Figure 4).
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Figure 4. Processing screens.

Stage 4: Planning Action
Participants shared that actively approaching a problem, learning
more about it, brainstorming solutions and planning appropriate
steps followed in the recovery journey once the processing stage
was successfully completed and enough strength was gained.
Planning involved setting achievable goals and a to-do list.
Simplifying tasks by breaking them down into small steps,
prioritizing and organizing a predictable timeline rather than
dwelling on the big picture helped significantly. Rewards and
“tick boxes” were regarded as positive reinforcement for sticking
with the plan.

When I'm overwhelmed I know that I like to make a
list of my priorities and like, things that I need to do
just to kind of like, see it and tick it off... [Participant,
12-to-15-years-old age group]

Yeah like kind of breaking down everything you need
to do into smaller bits and like kind of, working
through it slowly. [Participant 2, 12-to-15-years-old
age group]

Making time for “chilling or meditating,” listening to music, or
engaging in pleasant hobbies were described by participants as
additional tools in the arsenal of coping strategies. They
mentioned barriers that included feeling overwhelmed by tasks,
fear, increased anxiety, and emotional isolation. Some
participants shared that planning could be a challenging and
confronting experience, as it requires a greater realization of
one’s concerns and the difficulty of overcoming them. Others
mentioned their worries regarding help seeking such as distrust
of the sources of support.

As learning and decision making characterized this step, the
new app incorporates 2 key functions. (1) Users are presented
with carefully researched or specially developed information
about the selected issues in the form of tip sheets, videos,
podcasts, relevant apps, and recovery stories from peers. Since
searching the web for information can be problematic, resources
were selected by a team of psychology students and reviewed
by experts. (2) Young people are offered a list of helpful
activities (to-do lists) specific to their niggle, which were
developed by youth counselors. These activities can be
scheduled directly into the app’s integrated calendar (Figure 5).

JMIR Mhealth Uhealth 2021 | vol. 9 | iss. 4 | e21085 | p. 9https://mhealth.jmir.org/2021/4/e21085
(page number not for citation purposes)

Stoyanov et alJMIR MHEALTH AND UHEALTH

XSL•FO
RenderX

http://www.w3.org/Style/XSL
http://www.renderx.com/


Figure 5. Learning and Planning screens.

Stage 5: Taking Action
This stage was characterized as actively taking steps to resolve
the problem. Young people felt particularly vulnerable at this
stage of recovery. The intimidation of taking the first step, lack
of accessibility to support, time limitations, and practical issues
such as transportation and the cost of psychotherapy were all
mentioned; however, participants indicated dealing with public
and perceived stigma and shame (for speaking up about mental
illness) was the most prevailing problem. Thus, escapism and
quick fixes (such as unhealthy eating; binging on alcohol, drugs,
shopping, or video games) were described as tempting
alternatives.

I think of escaping, it helps for a part. It helps the
issues dull down and it helps you accept the issue and
kind of deal with it. But after you escape you have to
deal with the emotion. [Participant, 20-to-25-years-old
age group]

Helpful behaviors included speaking with family, friends,
psychologists, counsellors, online or telephone support services
or community groups (Figure 6). Technology was found to be
both useful (online counseling, forums, playing video games,
or using apps and websites) and unhelpful, particularly, the use
of social media.

...stay present and truly with friends rather than on
phones... [Participant, 16-to-19-years-old age group]

Focus on stuff that you were able to do; and you feel
proud of yourself... And from there, I put the gradual
steps; to finding someone to talk about it... Because
once you know that your feelings are valid, there’s a
part of your mind that wouldn't know what to do and
that you might need help.... And then meanwhile, you
can learn new things or find new hobbies that will
occupy you. [Participant, 20-to-25-years-old age
group]

Positive relationships and trustworthy communities served as
a powerful “safety net to catch you if you were to fall back into
bad habits.”

It’s not like it’s a solo mission. You’ve got to love and
trust the people that are there for you. Even if you
feel like you’re isolated or whatever, there are people
that are there for you. So you have to put your trust
in those people to feel like you’ve got the confidence
to get help. [Participant, 12-to-15-years-old age group]

At this stage of the journey, the app sends reminders for the
scheduled to-do list tasks and allows users to add new activities,
track their progress, and work toward creating habits. To
minimize user effort, most activities can be modified and tracked
with simple app interactions, such as tapping a checkbox to
indicate a completed item, and are gamified using streaks and
badges for increased engagement.
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Figure 6. Health-enhancing behaviors for well-being.

Stage 6: Maintaining Healthy Habits and Growth
Participants discussed that creating a positive structure around
newly formed habits to maintain well-being constituted the final
phase of the journey. Affirmation and recognition of the
progress, usually within “the safety net” helped to prevent
regression into earlier stages. Focusing on the enjoyment
motivated young people to stay with the process at times of
fallbacks. They described the “enjoyment line” as a

“line between depression/happiness“; that you can
have enjoyment; that enjoyment can actually bring
you up. So if there's that line, when you reach a point
where you actually have enjoyment again; so
enjoyment can bring you further up; and then more
care and love can bring you up to the point of
wellbeing and happiness... [Participant,
16-to-19-years-old age group]

It’s probably movable. It’s not in a straight way.
You’re kind of like ‘oh I’ve made so much progress
on myself and I’ve come such a long way and I think
that’s good’. And it just boosts you up a bit more.
[Participant, 16-to-19-years-old age group]

This stage incorporated an additional aspect of growth.
Participants’ descriptions revealed that, having successfully
taken the recovery journey, young people felt compelled to open
up to others and offer advice, support, and help and that, at that

time, personal experience could be used to normalize and
empower others’ journeys to well-being.

This stage of the journey was supported in the app through (1)
a sophisticated calendar tracking feature where users can
monitor their progress and logs daily, weekly, or monthly; (2)
gamification—achieving a new habit by completing a series of
to-do items was rewarded by the to-do icon moving above the
enjoyment line; and (3) inviting users to submit their personal
recovery story of growth and their own niggles with other app
users, thus closing the recovery cycle.

The Niggle App
The app name was chosen by participants from the youngest
age group (12-15 years) and was incorporated as a core concept
of the app. Users are invited to reflect on their current physical
and psychological well-being, identify their concerns or niggles,
step back and reflect on their emotions, consider whether they
need to discuss them with Kids Helpline, read about others’
similar experiences, learn from a wealth of carefully selected
information and resources, plan to-do lists, take action, and
track their progress. Upon successfully completing the recovery
journey, they can share their story with peers. There are
additional app features to increase the customizability, usability,
and engagement of the app. For example, users can select from
7 color templates or use quizzes to assess their distress,
resilience, and well-being (Figure 7). A notable positive aspect
of the recovery journey involves being able to access a network
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of support from family, friends, and the community, which
Niggle aimed to expand by creating an in-app community and
including hotlink buttons to Kids Helpline as the first version
of users’ “safety net.” Using the hotlink offers app users queue

priority for receiving immediate support. Multiple additional
features were conceptualized based on the workshops and will
gradually be implemented in future app updates.

Figure 7. App features to increase engagement.

Discussion

General
This paper presents the theoretical development and concept
design phases of Niggle—a smartphone app to assist young
people on every step of their recovery journey to well-being.
App quality was ensured by following principles outlined by
the MARS [35].

We grounded our research in the experiences of young people
through participatory research [38,40,41,50] and co-design [37]
to develop a clear understanding of their recovery journey and
to allow young people to have more control over the process.
While thematic analysis was rigorously applied to interpret data
[53] and emerging themes were commonly supported by
participants, we acknowledge that variability may exist
regarding experiences in view of age, gender, ethnicity, race,
and class differences. The young people who participated
generally described the recovery journey as a multistage process,
and their group discussions helped define 6 distinct stages. There
was strong consensus that transition through these stages was
nonlinear, and each stage was characterized by multiple barriers
and helpful strategies. Therefore, Niggle corresponds to the
intervention-delivery model through its nonlinear and highly
customizable design.

Journey mapping allowed us to explore the barriers that young
people encounter in help seeking and how they differ at each
stage. An in-depth understanding of these concerns can assist
health care providers in better addressing a young person's
needs. For example, while denial, stigma, fearfulness, and
avoidance seem to be present throughout the journey, specific
logistics such as time, transportation, costs, and the availability
of services are pertinent to the more active planning action and
taking action stages.

Applying visual research methods allowed us to increase our
confidence of overcoming the potential linguistic barriers that
our youngest participants may have experienced. Thus, we
present the useful strategies and tools young people rely upon
to overcome barriers and how they can be translated into
co-designed digital intervention features to support recovery.

Recovery has been theorized as being both an outcome and a
process, and is still being debated in the literature [54].
Supporters of recovery as a process argue that its
conceptualization as restoration of capacities to the stage
preceding illness is partial and flawed, and our findings support
this view. We found that recovery consists of the complementary
experiences of restoration from mental illness and advancement
through the stages of well-being (identifying, processing, and
taking action, which results in growth). The themes that we
identified largely align with those in descriptive psychological
models of behavior change such as the transtheoretical model
(TTM) [55]. The first stages of the TTM reflect a process of
precontemplation (no intention to seek help in the near future)
and contemplation (considering a change some time in the future
based on the potential positives and negatives of that change)
similar to those defined by our participants as recognizing that
something is not right and labeling the problem). The subsequent
TTM stages include preparation (an intention to seek help in
the immediate future), corresponding to our processing the
problem and planning action stages; the fourth TTM stage action
(or currently seeking help) is similar to the taking action stage
of the well-being journey. The TTM includes the stages of
maintenance (help seeking when needed in an attempt to avoid
relapse of problems) and termination (when help seeking is no
longer required), which in our participants’ discourse emerged
as maintaining health habits and growth. Lastly, in line with
our findings, the TTM also recognizes that relapse is a common
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and normal part of the change cycle and defines ‘recovery’ as
a process, rather than a state, or outcome.

Aligned with those of Prochaska et al [55], our findings, based
on the participants’ discussions, confirm that the recovery
journey could be nonlinear. We argue that there is not a single,
predetermined solution for dealing with each stage. While
motivational work might assist with contemplation in the TTM,
it may also be applicable to all stages of the journey. Similarly,
skills training does not need to be limited to the action stage,
as it may be appropriate for building confidence during
contemplation or preparation. Our results reflect the TTM’s
applicability to young Australians in an era of unprecedented
technological development, information overload, and shifting
help-seeking pathways.

Consistent with previous findings [31], our findings also
identified barriers such as stigma, embarrassment, poor mental
health literacy, and a preference for self-reliance to youth help
seeking, while facilitators included perceived positive past
experiences, and social support.

Limitations and Further Research
Despite efforts to capture diverse experiences, the participant
sample was relatively homogenous. Most participants identified
as female, urban residents, educated, White, living with parents
or guardians, and single. None were employed full-time. We
presume that young people from other backgrounds (such as
Aboriginal and Torres Strait Islander, or culturally and
linguistically diverse groups) would have provided a different
account of recovery, mental health, self-care, and support safety
nets. Yet, further work by our team, outside of the scope of the
current project, is ongoing to confirm the relevancy of the stages
reflected in the app design to a diverse group of young people,
that includes young people from Indigenous backgrounds, young
people with mental health diagnoses, and young people with
diverse socioeconomic status.

The fact that male participants did not attend the workshop for
the youngest age group (despite initially signing up), may reflect
previous findings showing that the lowest rate of mental health
help seeking is among young men, with only approximately
13% engaging with mental health services compared to 31%
among young women [56,57]. This phenomenon has been linked
to stigma (male role expectations and perceptions of appearing
weak) [58], as well as low mental health literacy [31,56]. We
hope that the Niggle app will be used to address some of these

issues by offering confidential access to support and
psychoeducation to all users.

Using preselected photos to elicit discussions on well-being
may have biased participant discussions; however, we believe
that this photographic prompt served to open deeper discussions.
Future research might benefit from using verbal and visual data
in tandem (ie, both photo elicitation and photo voice [59]) and
by encouraging young people to produce their own images.

App quality and efficacy evaluation projects, including feedback
sessions with young people and a series of Randomized
Controlled Trials will be carried out to determine the efficacy
and effectiveness of Niggle.

Implications for Practice
This study contributes to the field of well-being, mental illness,
recovery, eHealth, and mHealth for young people. It
demonstrates the usefulness of research into the alignment of
theoretical models to specific demographics for the development
of theoretically-sound digital health technologies. The recovery
journey described by our participants confirms the applicability
of the TTM [55] to support behavior change and well-being
amongst young people in the context of eHealth. Despite
international health policies increasingly placing well-being at
their center [60], no agreement exists as to what constitutes
well-being. The definitions presented in this paper, grounded
in participants’ complex personal accounts can assist with the
development of policies and guidance for well-being and
recovery interventions, regardless of the delivery method.

While there is a vast number of health apps targeting a range
of users and issues, many lack theoretical grounding, quality,
reliability, and applicability to key stakeholders. This paper
offers an insight into health app development through in-depth
phenomenological research, co-design, adherence to app quality
principles, and the involvement of diverse expertise.

Conclusion
We hope that Niggle will help young people access useful
resources and support to increase their well-being. As of
November 2019, version 1 of the app is freely available on
Australian app stores. In the first year it was used by 12,823
individuals. Global release is planned once data privacy and
security standards for international transfer and management
have been carefully implemented.

Acknowledgments
This project was primarily funded by the Australian Research Council (Linkage grant ARC LP150100178). Further financial
contribution was provided by Kids Helpline and Queensland University of Technology. The authors of this paper would like to
express their deepest gratitude to tall young people who took part in the project. Furthermore, we thank John Dalgleish for his
passion, support and contribution to this project and Tracy Adams for her dedication and commitment to the well-being of children
and young people.

Conflicts of Interest
None declared.

JMIR Mhealth Uhealth 2021 | vol. 9 | iss. 4 | e21085 | p. 13https://mhealth.jmir.org/2021/4/e21085
(page number not for citation purposes)

Stoyanov et alJMIR MHEALTH AND UHEALTH

XSL•FO
RenderX

http://www.w3.org/Style/XSL
http://www.renderx.com/


Multimedia Appendix 1
Well-being workshops complete and numbered image set.
[PDF File (Adobe PDF File), 3823 KB-Multimedia Appendix 1]

Multimedia Appendix 2
Topic guide.
[DOCX File , 21 KB-Multimedia Appendix 2]

References

1. Hides L, Dingle G, Quinn C, Stoyanov SR, Zelenko O, Tjondronegoro D, et al. Efficacy and outcomes of a music-based
emotion regulation mobile app in distressed young people: randomized controlled trial. JMIR Mhealth Uhealth 2019 Jan
16;7(1):e11482 [FREE Full text] [doi: 10.2196/11482] [Medline: 30664457]

2. Beauchaine TP. Future directions in emotion dysregulation and youth psychopathology. J Clin Child Adolesc Psychol 2015
May 27;44(5):875-896. [doi: 10.1080/15374416.2015.1038827] [Medline: 26016727]

3. Aldao A, Nolen-Hoeksema S, Schweizer S. Emotion-regulation strategies across psychopathology: a meta-analytic review.
Clin Psychol Rev 2010 Mar;30(2):217-237. [doi: 10.1016/j.cpr.2009.11.004] [Medline: 20015584]

4. Laiho S. The psychological functions of music in adolescence. Nord J Music Ther 2009 Jul 10;13(1):47-63. [doi:
10.1080/08098130409478097]

5. Dahl RE. Affect regulation, brain development, and behavioral/emotional health in adolescence. CNS Spectr 2001 Jan
07;6(1):60-72. [doi: 10.1017/s1092852900022884] [Medline: 17008832]

6. Dingle GA, Neves DDC, Alhadad SSJ, Hides L. Individual and interpersonal emotion regulation among adults with substance
use disorders and matched controls. Br J Clin Psychol 2018 Jul 25;57(2):186-202. [doi: 10.1111/bjc.12168] [Medline:
29277906]

7. Kessler RC, Berglund P, Demler O, Jin R, Merikangas KR, Walters EE. Lifetime prevalence and age-of-onset distributions
of DSM-IV disorders in the National Comorbidity Survey Replication. Arch Gen Psychiatry 2005 Jul 01;62(6):593-602.
[doi: 10.1001/archpsyc.62.6.593] [Medline: 15939837]

8. Papinczak ZE, Dingle GA, Stoyanov SR, Hides L, Zelenko O. Young people's uses of music for well-being. J Youth Stud
2015 Mar 13;18(9):1119-1134. [doi: 10.1080/13676261.2015.1020935]

9. Slade T, Johnston A, Oakley Browne MA, Andrews G, Whiteford H. 2007 National Survey of Mental Health and Wellbeing:
methods and key findings. Aust N Z J Psychiatry 2009 Jul;43(7):594-605. [doi: 10.1080/00048670902970882] [Medline:
19530016]

10. Promoting mental health: concepts, emerging evidence, practice: a report of the World Health Organization, Department
of Mental Health and Substance Abuse in collaboration with the Victorian Health Promotion Foundation and the University
of Melbourne. World Health Organization. URL: https://apps.who.int/iris/bitstream/handle/10665/43286/9241562943_eng.
pdf?sequence=1&isAllowed=y [accessed 2021-03-31]

11. Keyes CLM. Social well-being. Soc Psychol Q 1998 Jun;61(2):121. [doi: 10.2307/2787065]
12. Hides L, Quinn C, Stoyanov SR, Cockshaw W, Mitchell T, Kavanagh DJ. Is the mental wellbeing of young Australians

best represented by a single, multidimensional or bifactor model? Psychiatry Res 2016 Jul 30;241:1-7. [doi:
10.1016/j.psychres.2016.04.077] [Medline: 27152903]

13. Leamy M, Bird V, Le Boutillier C, Williams J, Slade M. Conceptual framework for personal recovery in mental health:
systematic review and narrative synthesis. Br J Psychiatry 2011 Dec 02;199(6):445-452. [doi: 10.1192/bjp.bp.110.083733]
[Medline: 22130746]

14. Keyes C. The subjective well-being of America's youth: toward a comprehensive assessment. Adolesc Fam Health
2006;4(1):3-11.

15. Keyes CLM. Mental health in adolescence: is America's youth flourishing? Am J Orthopsychiatry 2006 Jul;76(3):395-402.
[doi: 10.1037/0002-9432.76.3.395] [Medline: 16981819]

16. Steptoe A, Deaton A, Stone AA. Subjective wellbeing, health, and ageing. Lancet 2015 Feb 14;385(9968):640-648 [FREE
Full text] [doi: 10.1016/S0140-6736(13)61489-0] [Medline: 25468152]

17. Weiss LA, Westerhof GJ, Bohlmeijer ET. Can we increase psychological well-being? the effects of interventions on
psychological well-being: a meta-analysis of randomized controlled trials. PLoS One 2016 Jun 21;11(6):e0158092 [FREE
Full text] [doi: 10.1371/journal.pone.0158092] [Medline: 27328124]

18. Keyes CLM. Promoting and protecting mental health as flourishing: a complementary strategy for improving national
mental health. Am Psychol 2007;62(2):95-108. [doi: 10.1037/0003-066X.62.2.95] [Medline: 17324035]

19. Australian Psychological Society. 2015. URL: https://www.psychology.org.au/getmedia/
ae32e645-a4f0-4f7c-b3ce-dfd83237c281/stress-wellbeing-survey.pdf [accessed 2020-03-17]

20. Redmond G, Skattebol J, Saunders P, Lietz P, Zizzo G, O'Grady E, et al. Are the kids alright? young Australians in their
middle years. Australian Child Wellbeing Project.: Flinders University, University of New South Wales and Australian
Council for Educational Research; 2016. URL: www.australianchildwellbeing.com.au [accessed 2020-03-17]

JMIR Mhealth Uhealth 2021 | vol. 9 | iss. 4 | e21085 | p. 14https://mhealth.jmir.org/2021/4/e21085
(page number not for citation purposes)

Stoyanov et alJMIR MHEALTH AND UHEALTH

XSL•FO
RenderX

https://jmir.org/api/download?alt_name=mhealth_v9i4e21085_app1.pdf&filename=dfb785b4927efa61c734d62ee97a38a0.pdf
https://jmir.org/api/download?alt_name=mhealth_v9i4e21085_app1.pdf&filename=dfb785b4927efa61c734d62ee97a38a0.pdf
https://jmir.org/api/download?alt_name=mhealth_v9i4e21085_app2.docx&filename=777764d2cb477644647607a90b5e2af3.docx
https://jmir.org/api/download?alt_name=mhealth_v9i4e21085_app2.docx&filename=777764d2cb477644647607a90b5e2af3.docx
https://mhealth.jmir.org/2019/1/e11482/
http://dx.doi.org/10.2196/11482
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30664457&dopt=Abstract
http://dx.doi.org/10.1080/15374416.2015.1038827
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26016727&dopt=Abstract
http://dx.doi.org/10.1016/j.cpr.2009.11.004
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20015584&dopt=Abstract
http://dx.doi.org/10.1080/08098130409478097
http://dx.doi.org/10.1017/s1092852900022884
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17008832&dopt=Abstract
http://dx.doi.org/10.1111/bjc.12168
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29277906&dopt=Abstract
http://dx.doi.org/10.1001/archpsyc.62.6.593
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15939837&dopt=Abstract
http://dx.doi.org/10.1080/13676261.2015.1020935
http://dx.doi.org/10.1080/00048670902970882
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19530016&dopt=Abstract
https://apps.who.int/iris/bitstream/handle/10665/43286/9241562943_eng.pdf?sequence=1&isAllowed=y
https://apps.who.int/iris/bitstream/handle/10665/43286/9241562943_eng.pdf?sequence=1&isAllowed=y
http://dx.doi.org/10.2307/2787065
http://dx.doi.org/10.1016/j.psychres.2016.04.077
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27152903&dopt=Abstract
http://dx.doi.org/10.1192/bjp.bp.110.083733
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22130746&dopt=Abstract
http://dx.doi.org/10.1037/0002-9432.76.3.395
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16981819&dopt=Abstract
http://europepmc.org/abstract/MED/25468152
http://europepmc.org/abstract/MED/25468152
http://dx.doi.org/10.1016/S0140-6736(13)61489-0
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25468152&dopt=Abstract
https://dx.plos.org/10.1371/journal.pone.0158092
https://dx.plos.org/10.1371/journal.pone.0158092
http://dx.doi.org/10.1371/journal.pone.0158092
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27328124&dopt=Abstract
http://dx.doi.org/10.1037/0003-066X.62.2.95
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17324035&dopt=Abstract
https://www.psychology.org.au/getmedia/ae32e645-a4f0-4f7c-b3ce-dfd83237c281/stress-wellbeing-survey.pdf
https://www.psychology.org.au/getmedia/ae32e645-a4f0-4f7c-b3ce-dfd83237c281/stress-wellbeing-survey.pdf
www.australianchildwellbeing.com.au
http://www.w3.org/Style/XSL
http://www.renderx.com/


21. Eckersley R. A new narrative of young people's health and well-being. J Youth Stud 2011 Aug;14(5):627-638. [doi:
10.1080/13676261.2011.565043]

22. Eckersley R. The health and well-being of young Australians: patterns, trends, explanations and responses. In: Bennett DL,
Towns SJ, Elliott EL, Merrick J, editors. Challenges in Adolescent Health: An Australian Perspective. New York: Nova
Science; 2009:3-19.

23. Lawrence D, Hafekost J, Johnson SE, Saw S, Buckingham WJ, Sawyer MG, et al. Key findings from the second Australian
Child and Adolescent Survey of Mental Health and Wellbeing. Aust N Z J Psychiatry 2016 Sep 20;50(9):876-886. [doi:
10.1177/0004867415617836] [Medline: 26644606]

24. Mental health. Australian Institute of Health and Welfare. 2020 Jul 23. URL: https://www.aihw.gov.au/reports/
australias-health/mental-health [accessed 2021-03-30]

25. Currie C, Zanotti C, Morgan A, Currie D, De Looze M, Roberts C, et al. Social determinants of health and well-being
among young people. World Health Organization Regional Office for Europe. 2012 May. URL: https://www.euro.who.int/
__data/assets/pdf_file/0003/163857/Social-determinants-of-health-and-well-being-among-young-people.pdf [accessed
2019-05-05]

26. Rickwood DJ, Telford NR, Parker AG, Tanti CJ, McGorry PD. headspace - Australia's innovation in youth mental health:
who are the clients and why are they presenting? Med J Aust 2014 Feb 03;200(2):108-111. [doi: 10.5694/mja13.11235]
[Medline: 24484115]

27. Price M, Hides L, Cockshaw W, Staneva A, Stoyanov S. Young love: romantic concerns and associated mental health
issues among adolescent help-seekers. Behav Sci (Basel) 2016 May 06;6(2):9 [FREE Full text] [doi: 10.3390/bs6020009]
[Medline: 27164149]

28. Australian social trends. Australian Bureau of Statistics. 2007. URL: https://www.ausstats.abs.gov.au/ausstats/subscriber.nsf/
0/51EE403E951E7FDACA25732F001CAC21/$File/41020_Australian%20Social%20Trends_2007_ADJUSTED.pdf
[accessed 2019-05-05]

29. Clement S, Schauman O, Graham T, Maggioni F, Evans-Lacko S, Bezborodovs N, et al. What is the impact of mental
health-related stigma on help-seeking? a systematic review of quantitative and qualitative studies. Psychol Med 2014 Feb
21;45(1):11-27. [doi: 10.1017/s0033291714000129]

30. Yap MBH, Reavley N, Jorm AF. Where would young people seek help for mental disorders and what stops them? findings
from an Australian national survey. J Affect Disord 2013 May;147(1-3):255-261. [doi: 10.1016/j.jad.2012.11.014] [Medline:
23228570]

31. Gulliver A, Griffiths KM, Christensen H. Perceived barriers and facilitators to mental health help-seeking in young people:
a systematic review. BMC Psychiatry 2010 Dec 30;10(1):1-9. [doi: 10.1186/1471-244x-10-113]

32. Kids Helpline insights 2017: national statistical overview. yourtown. 2018. URL: https://www.yourtown.com.au/sites/
default/files/document/2017%20KHL%20Insights%20Report%20-%20Statistical%20Overview.pdf [accessed 2019-05-05]

33. Kids Helpline insights 2018: national statistical overview. yourtown. 2019. URL: https://www.yourtown.com.au/sites/
default/files/document/KHL%20Insights%20National%20Statistical%20Overview%202018a.pdf [accessed 2019-05-05]

34. Feroz A, Abrejo F, Ali SA, Nuruddin R, Saleem S. Using mobile phones to improve young people's sexual and reproductive
health in low- and middle-income countries: a systematic review protocol to identify barriers, facilitators and reported
interventions. Syst Rev 2019 May 18;8(1):117-117 [FREE Full text] [doi: 10.1186/s13643-019-1033-5] [Medline: 31103044]

35. Stoyanov SR, Hides L, Kavanagh DJ, Zelenko O, Tjondronegoro D, Mani M. Mobile app rating scale: a new tool for
assessing the quality of health mobile apps. JMIR Mhealth Uhealth 2015 Mar 11;3(1):e27 [FREE Full text] [doi:
10.2196/mhealth.3422] [Medline: 25760773]

36. Mitchell KM, Holtz BE, McCarroll A. Patient-centered methods for designing and developing health information
communication technologies: a systematic review. Telemed J E Health 2019 Nov 01;25(11):1012-1021. [doi:
10.1089/tmj.2018.0236] [Medline: 30576258]

37. Eyles H, Jull A, Dobson R, Firestone R, Whittaker R, Te Morenga L, et al. Co-design of mhealth delivered interventions:
a systematic review to assess key methods and processes. Curr Nutr Rep 2016 Jul 4;5(3):160-167. [doi:
10.1007/s13668-016-0165-7]

38. Hagen P, Collin P, Metcalf A, Nicholas M, Rahilly K, Swainston N. Participatory design of evidence-based online youth
mental health promotion, intervention and treatment. Western Sydney University ResearchDirect.: Young and Well
Cooperative Research Centre; 2012. URL: https://researchdirect.westernsydney.edu.au/islandora/object/uws:18814/
datastream/PDF/view [accessed 2018-06-06]

39. Stoyanov S, Hides L, Kavanagh D, Sanders D, Cockshaw W, Mani M. A recommended process for development and
evaluation of etools for mental health and wellbeing. In: Innovations and Future Directions in the Behavioural and Cognitive
Therapies. Samford Valley, QLD: Australian Academic Press; 2016:251-255.

40. Robertson T, Simonsen J. Challenges and opportunities in contemporary participatory design. Design Issues 2012
Jul;28(3):3-9. [doi: 10.1162/desi_a_00157]

41. Muller M. Participatory design: the third space in HCI. In: The Human-Computer Interaction Handbook: Fundamentals,
Evolving Technologies and Emerging Applications. NW Boca Raton, FL: CRC Press Inc; 2003:1051-1068.

JMIR Mhealth Uhealth 2021 | vol. 9 | iss. 4 | e21085 | p. 15https://mhealth.jmir.org/2021/4/e21085
(page number not for citation purposes)

Stoyanov et alJMIR MHEALTH AND UHEALTH

XSL•FO
RenderX

http://dx.doi.org/10.1080/13676261.2011.565043
http://dx.doi.org/10.1177/0004867415617836
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26644606&dopt=Abstract
https://www.aihw.gov.au/reports/australias-health/mental-health
https://www.aihw.gov.au/reports/australias-health/mental-health
https://www.euro.who.int/__data/assets/pdf_file/0003/163857/Social-determinants-of-health-and-well-being-among-young-people.pdf
https://www.euro.who.int/__data/assets/pdf_file/0003/163857/Social-determinants-of-health-and-well-being-among-young-people.pdf
http://dx.doi.org/10.5694/mja13.11235
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24484115&dopt=Abstract
https://www.mdpi.com/resolver?pii=bs6020009
http://dx.doi.org/10.3390/bs6020009
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27164149&dopt=Abstract
https://www.ausstats.abs.gov.au/ausstats/subscriber.nsf/0/51EE403E951E7FDACA25732F001CAC21/$File/41020_Australian%20Social%20Trends_2007_ADJUSTED.pdf
https://www.ausstats.abs.gov.au/ausstats/subscriber.nsf/0/51EE403E951E7FDACA25732F001CAC21/$File/41020_Australian%20Social%20Trends_2007_ADJUSTED.pdf
http://dx.doi.org/10.1017/s0033291714000129
http://dx.doi.org/10.1016/j.jad.2012.11.014
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23228570&dopt=Abstract
http://dx.doi.org/10.1186/1471-244x-10-113
https://www.yourtown.com.au/sites/default/files/document/2017%20KHL%20Insights%20Report%20-%20Statistical%20Overview.pdf
https://www.yourtown.com.au/sites/default/files/document/2017%20KHL%20Insights%20Report%20-%20Statistical%20Overview.pdf
https://www.yourtown.com.au/sites/default/files/document/KHL%20Insights%20National%20Statistical%20Overview%202018a.pdf
https://www.yourtown.com.au/sites/default/files/document/KHL%20Insights%20National%20Statistical%20Overview%202018a.pdf
https://systematicreviewsjournal.biomedcentral.com/articles/10.1186/s13643-019-1033-5
http://dx.doi.org/10.1186/s13643-019-1033-5
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31103044&dopt=Abstract
https://mhealth.jmir.org/2015/1/e27/
http://dx.doi.org/10.2196/mhealth.3422
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25760773&dopt=Abstract
http://dx.doi.org/10.1089/tmj.2018.0236
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30576258&dopt=Abstract
http://dx.doi.org/10.1007/s13668-016-0165-7
https://researchdirect.westernsydney.edu.au/islandora/object/uws:18814/datastream/PDF/view
https://researchdirect.westernsydney.edu.au/islandora/object/uws:18814/datastream/PDF/view
http://dx.doi.org/10.1162/desi_a_00157
http://www.w3.org/Style/XSL
http://www.renderx.com/


42. Harper D. Talking about pictures: a case for photo elicitation. Vis Stud 2002 Jan;17(1):13-26. [doi:
10.1080/14725860220137345]

43. Richard VM, Lahman MK. Photo-elicitation: reflexivity on method, analysis, and graphic portraits. Int J Res Method Educ
2014 Apr 04;38(1):3-22. [doi: 10.1080/1743727x.2013.843073]

44. Howard T. Journey mapping. Commun Des Q Rev 2014 May;2(3):10-13. [doi: 10.1145/2644448.2644451]
45. Tilleczek KC, Bell BL, Munro MA, Gallant SD. Youth journeys in mental health: invoking unique patient perspectives.

Can J Commun Ment Health 2017 Oct 01;36(2):151-164. [doi: 10.7870/cjcmh-2017-026]
46. Rose G. Visual Methodologies: An Introduction to Researching With Visual Materials. London: Sage Publications; 2012.
47. Emmison M, Smith P, Mayall M. Researching the Visual. London: Sage Publications; 2012.
48. Clark CD. The Autodriven interview: A photographic viewfinder into children's experience. Visual Sociology 1999

Jan;14(1):39-50. [doi: 10.1080/14725869908583801]
49. Croghan R, Griffin C, Hunter J, Phoenix A. Young people's constructions of self: notes on the use and analysis of the

photo‐elicitation methods. Int J Res Method Educ 2008 Oct;11(4):345-356. [doi: 10.1080/13645570701605707]
50. Carter B, Ford K. Researching children's health experiences: the place for participatory, child-centered, arts-based approaches.

Res Nurs Health 2013 Feb 28;36(1):95-107. [doi: 10.1002/nur.21517] [Medline: 23192941]
51. Burr V. Social Constructionism. East Essex: Routledge; 2015.
52. Tong A, Sainsbury P, Craig J. Consolidated criteria for reporting qualitative research (COREQ): a 32-item checklist for

interviews and focus groups. Int J Qual Health Care 2007 Dec 16;19(6):349-357. [doi: 10.1093/intqhc/mzm042] [Medline:
17872937]

53. Braun V, Clarke V. Using thematic analysis in psychology. Qual Res Psychol 2006 Jan;3(2):77-101. [doi:
10.1191/1478088706qp063oa]

54. Keyes C. Mental Well-being: International Contributions to the Study of Positive Mental Health. New York: Springer
Science & Business Media; 2012.

55. Prochaska JO, Velicer WF. The transtheoretical model of health behavior change. Am J Health Promot 1997;12(1):38-48.
[doi: 10.4278/0890-1171-12.1.38] [Medline: 10170434]

56. Rickwood D, Thomas. Conceptual measurement framework for help-seeking for mental health problems. Psychol Res
Behav Manag 2012 Dec:173. [doi: 10.2147/prbm.s38707]

57. Rodway C, Tham S, Ibrahim S, Turnbull P, Windfuhr K, Shaw J, et al. Suicide in children and young people in England:
a consecutive case series. The Lancet Psychiatry 2016 Aug;3(8):751-759. [doi: 10.1016/s2215-0366(16)30094-3]

58. Rice SM, Purcell R, McGorry PD. Adolescent and young adult male mental health: transforming system failures into
proactive models of engagement. J Adolesc Health 2018 Mar;62(3S):S9-S17 [FREE Full text] [doi:
10.1016/j.jadohealth.2017.07.024] [Medline: 29455724]

59. Wang C, Burris MA. Photovoice: concept, methodology, and use for participatory needs assessment. Health Educ Behav
1997 Jun 01;24(3):369-387. [doi: 10.1177/109019819702400309] [Medline: 9158980]

60. Provencher HL, Keyes CL. Complete mental health recovery: bridging mental illness with positive mental health. J Public
Ment Health 2011 Mar 15;10(1):57-69. [doi: 10.1108/17465721111134556]

Abbreviations
MARS: Mobile App Rating Scale
mHealth: mobile health
TTM: transtheoretical model

Edited by G Eysenbach; submitted 05.06.20; peer-reviewed by YH Kwan, S Sanatkar; comments to author 15.06.20; revised version
received 11.09.20; accepted 31.01.21; published 20.04.21

Please cite as:
Stoyanov SR, Zelenko O, Staneva A, Kavanagh DJ, Smith C, Sade G, Cheers J, Hides L
Development of the Niggle App for Supporting Young People on Their Dynamic Journey to Well-being: Co-design and Qualitative
Research Study
JMIR Mhealth Uhealth 2021;9(4):e21085
URL: https://mhealth.jmir.org/2021/4/e21085
doi: 10.2196/21085
PMID:

©Stoyan R Stoyanov, Oksana Zelenko, Aleksandra Staneva, David J Kavanagh, Calvin Smith, Gavin Sade, Jessica Cheers,
Leanne Hides. Originally published in JMIR mHealth and uHealth (https://mhealth.jmir.org), 20.04.2021. This is an open-access

JMIR Mhealth Uhealth 2021 | vol. 9 | iss. 4 | e21085 | p. 16https://mhealth.jmir.org/2021/4/e21085
(page number not for citation purposes)

Stoyanov et alJMIR MHEALTH AND UHEALTH

XSL•FO
RenderX

http://dx.doi.org/10.1080/14725860220137345
http://dx.doi.org/10.1080/1743727x.2013.843073
http://dx.doi.org/10.1145/2644448.2644451
http://dx.doi.org/10.7870/cjcmh-2017-026
http://dx.doi.org/10.1080/14725869908583801
http://dx.doi.org/10.1080/13645570701605707
http://dx.doi.org/10.1002/nur.21517
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23192941&dopt=Abstract
http://dx.doi.org/10.1093/intqhc/mzm042
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17872937&dopt=Abstract
http://dx.doi.org/10.1191/1478088706qp063oa
http://dx.doi.org/10.4278/0890-1171-12.1.38
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=10170434&dopt=Abstract
http://dx.doi.org/10.2147/prbm.s38707
http://dx.doi.org/10.1016/s2215-0366(16)30094-3
https://linkinghub.elsevier.com/retrieve/pii/S1054-139X(17)30407-X
http://dx.doi.org/10.1016/j.jadohealth.2017.07.024
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29455724&dopt=Abstract
http://dx.doi.org/10.1177/109019819702400309
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=9158980&dopt=Abstract
http://dx.doi.org/10.1108/17465721111134556
https://mhealth.jmir.org/2021/4/e21085
http://dx.doi.org/10.2196/21085
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


article distributed under the terms of the Creative Commons Attribution License (https://creativecommons.org/licenses/by/4.0/),
which permits unrestricted use, distribution, and reproduction in any medium, provided the original work, first published in JMIR
mHealth and uHealth, is properly cited. The complete bibliographic information, a link to the original publication on
http://mhealth.jmir.org/, as well as this copyright and license information must be included.

JMIR Mhealth Uhealth 2021 | vol. 9 | iss. 4 | e21085 | p. 17https://mhealth.jmir.org/2021/4/e21085
(page number not for citation purposes)

Stoyanov et alJMIR MHEALTH AND UHEALTH

XSL•FO
RenderX

http://www.w3.org/Style/XSL
http://www.renderx.com/

