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Abstract

Background: The number of self-monitoring apps for bipolar disorder (BD) is increasing. The involvement of users in
human-computer interaction (HCI) research has a long history and is becoming a core concern for designers working in this
space. The application of models of involvement, such as user-centered design, is becoming standardized to optimize the reach,
adoption, and sustained use of this type of technology.

Objective: Thispaper aimsto examinethe current waysin which usersareinvolved in the design and evaluation of self-monitoring
appsfor BD by investigating 3 specific questions: are users involved in the design and evaluation of technology? If so, how does
this happen? And what are the best practice ingredients regarding the design of mental health technology?

Methods: We reviewed the available literature on self-tracking technology for BD and make an overall assessment of the level
of user involvement in design. The findings were reviewed by an expert panel, including an individual with lived experience of
BD, to form best practice ingredients for the design of mental health technology. This combines the existing practices of patient
and public involvement and HCI to evolve from the generic guidelines of user-centered design and to those that are tailored
toward mental health technology.

Results:  For the first question, it was found that out of the 11 novel smartphone apps included in this review, 4 (36%)
self-monitoring apps were classified as having no mention of user involvement in design, 1 (9%) self-monitoring app was classified
as having low user involvement, 4 (36%) self-monitoring apps were classified as having medium user involvement, and 2 (18%)
self-monitoring apps were classified as having high user involvement. For the second question, it was found that despite the
presence of extant approaches for the involvement of the user in the process of design and evaluation, there is large variability
in whether the user isinvolved, how they are involved, and to what extent there is a reported emphasis on the voice of the user,
which isthe ultimate aim of such design approaches. For the third question, it isrecommended that usersareinvolved in al stages
of design with the ultimate goal of empowering and creating empathy for the user.
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Conclusions: Users should be involved early in the design process, and this should not just be limited to the design itself, but
also to associated research ensuring end-to-end involvement. Communities in health care—based design and HCI design need to
work together to increase awareness of the different methods available and to encourage the use and mixing of the methods as
well as establish better mechanisms to reach the target user group. Future research using systematic literature search methods

should explore this further.

(IMIR Ment Health 2021;8(12):€27991) doi: 10.2196/27991
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Introduction

Overview

Smartphone apps focused on menta health are increasing in
number [1]. There are approximately 10,000 mental health and
wellness apps available for download for mental health
diagnosis, treatment, and support. Self-monitoring apps are
predominant, and it was found that most applicationsfor serious
mental illnesses (such as bipolar disorder [BD], schizophrenia
and schizoaffective disorder, major depressive disorder, and
psychotic disorder with suicidality) fall into this category [2].
As a case example, we focus on self-monitoring apps for BD.
Despite the growth of this market, little supporting literature
exists to guide best practice design and evaluation of the

Figure 1. User-centered design process adapted from McCurdie et al [5].
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effectiveness of mental health apps [3]. Murray et al [4] have
argued that to establish and optimize the reach, adoption, and
sustained use of health interventions, the principles of
user-centered design (UCD) are required. The application of
participatory approaches such as UCD principles and activities
(International Organization for Standardization 9241-210:2010)
are becoming standardized more increasingly, an example being
the approaches used by the National Health Servicein the United
Kingdom and also internationally in private and public health
and theindustriesthat provide them, such asmedical technology
and pharmacological companies. Giventhat UCD isacommonly
adopted approach, wefirst need to explain how it is articulated
to contextualize this to other approaches of user involvement
that are being adopted. The principleis outlined as follows and
further illustrated in Figure 1 [5]:
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1. The design is based on an implicit and explicit
understanding of users, tasks, environments, and interactions
in the context.

2. Usersareinvolved throughout design and devel opment.

3. The design is driven and refined by user-centered
eva uation.

4. Theprocessisiterative.

Deploy®
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5. The design addresses the whole user experience.
6. The design team includes multidisciplinary skills and
perspectives.

This paper presents the current landscape of user involvement
approachesin the design and eval uation of self-monitoring apps
for BD. This is investigated via 3 specific questions: (1) are
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usersinvolved in the design and evaluation of technology? (2)
if so, how does this happen? and (3) what are the best practice
ingredients regarding the design of mental health technology?

Regarding the first question, Goodwin et a [6] state that there
isalack of parity of user involvement in the design of physical
and mental health apps, where for mental health, users are
involved less frequently than they are for physical heath. A
recent review [7] examined the last decade of studies on
affective health (including BD) and human-computer interaction
(HCI). User involvement was considered, and it was identified
that more ethically sensitive design practices, including the
voices of people living with affective disorders, need to be
integrated. Of the 139 publications included in this study, only
16 (11.5%) of the studiesreviewed reported clinical evaluations
described as involving service users of mental health services
or which met the formal criteria for a specific mental health
problem. Thislack of user involvement isreflected in the quality
of mental health apps for BD as Nicholas et al [8] established
that asignificant proportion of apps contained wish list requests,
indicating that users’ needs are not being met by current app
designs.

Understanding how a serious mental health condition such as
BD has an impact on daily experiencesisimportant and helpful
when designing technology to create ameaningful technological
experience. A study that examined the pathology of BD [9]

Majid et al

described the following unique design considerationsfor mobile
technology that have been reported in the literature: (1) theside
effects of medication (such as lithium) on a user’'s ability to
read on-screen text, (2) theimpact of medication nonadherence
in BD and how this may affect engagement, (3) sensitivity to
reward-based stimuli in BD and how this can be used for novel
interventions, and (4) the association of increased creativity in
BD and the suggestion that such a user group could contribute
greatly compared with other users in involvement-orientated
type design.

Regarding the second question, it is important to understand
that user involvement in the design of such technology involves
an intersection between health care and technol ogy development,
both of which traditionally have different approaches when
involving the user, athough there are exceptions to the rule.
Patient and public involvement (PPI) dominates as concept for
involvement and engagement within health care studies [10]
and improvement. UCD dominateswithin HCI or servicedesign
more broadly and integrates participatory approachesto achieve
the involvement and engagement of end users. Both of these
approaches look to provide a voice to the patient end users
within applied devel opment projects. It isimportant to consider
these approaches and how they are applied, paying particular
attention to where they overlap and where thetensionslie, some
of which are outlined in Figure 2.

Figure 2. Applications, overlaps, and tensions of health care—based design approaches and human-computer interaction approaches. PPI: patient and

public involvement.

Current Research
There is a growing body of research on the design of mental

health technology with user input, but little has been done to
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compare approaches of user involvement to understand best
practice. Therefore, this paper explores the current practices of
user involvement in the design of mental health technology by
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surveying the availableliterature, using self-tracking technology
for BD as a case example. Specifically, we aim to understand
what practices are being used and the extent to which they
involve the user. We acknowledge that there can be multiple
stakeholders, participants in and users of mental health
technology but as self-reflection and awareness are the main
aim of self-tracking systems, in this instance we define users
asthose who have adiagnosis of BD who are the primary users
of this technology. To explore these practices, we review the
availableliterature on self-tracking technology for BD and make
an overall assessment of thelevel of user involvement in design.
The findings from this review are used to form best practice
ingredients for the design of mental health technology. This
combines the existing practices of PPl and HCI to evolve from
the generic guidelines of UCD and to those tailored toward
mental health technology.

Background

Health Care-Based Design Approaches

PPl is described as the involvement of patients, carers, and the
public as active partners in the design, delivery, and
dissemination of research to ensureitsrelevance and usefulness.
In other words, research is carried out with or by members of
the public rather than to, about or for them [11]. Unlike the
design of mental health technology, guidelines exist on the best
practices for PPl and measuring its effectiveness. Regarding
practices, there is a continuum of PPI, which is closely linked
to Arnstein Ladder of Citizen Engagement [12]. Involvement
occurs at different levels, and each level has a corresponding
level of effort, commitment, and potential impact or outcome.
This ladder stretches from tokenism to being fully embedded,
where patients are the more dominant voice, delivering and
managing the research themselves. Thelower ends of thisladder
consist of researchers asking for users' views, which are then
used to refine key study documents such asrecruitment materials
or to inform research decision-making but does not go so far as
to involve the PPl representatives as partners in research
activities. Aiming to establish an equal relationship between
theresearchersand PPI participants with shared decision-making
(often referred to as coproduction) is at the high end of this
participation ladder and described as the pinnacle by many
researchers and clinicians, if not PPl participants themselves.
Inlinewith best practice, PPI participants should be remunerated
for time and effort on projects, athough this is variable
depending on the research and stage of the project [12]. PPI
organizers often PPI participants themselves can also be listed
as coauthors in published works. In terms of effectiveness, a
systematic review of PPl in health and social research identified
the following as benefits of PPl involvement: enhanced quality
and appropriateness of research, development of user-focused
research objectives, user-relevant research questions,
user-friendly information, questionnaires and interview
schedules, appropriate recruitment strategies for studies,
consumer-focused interpretation of data, and enhanced
implementation and dissemination of study results[10].

PPI processes are often used in health technology assessment
studies[13], where the most commonly used approach involves
patients and members of the public directly participating in

https://mental.jmir.org/2021/12/€27991

Majid et al

committees on the agency involved in technology assessment,
which involves the systematic evaluation of the properties,
effects, and impacts of health technology. PPl is also being
increasingly used in mental health technology development in
recent years[14,15] with some more citizen focused approaches.
PPl is a more passive exercise held at timed points in the
research rather than continuing involvement with direct
interaction with technology on an ongoing basiswhen compared
with more technol ogy-based approachesin HCI, which aremore
iterative and cyclical.

HCI Design Approaches

Technology-based approaches in the discipline of HCI have
developed a powerful vocabulary [16] when it comes to
involving the user in design evolving from UCD to more
participatory democratic forms, considerations of nonuse, design
fictions, critical engagements, and various other approaches. In
particular, Orlowski et a [17] touched on 2 specific methods
when designing mental health technologies with users, which
were utilized in 2 case studies. First is participatory design [18],
aScandinavian-born practicewhich is characterized by a 3-stage
iterative design process aimed at understanding users’ implicit
knowledge: (1) exploration of work, (2) discovery processes,
and (3) prototyping. Each stage is organized and carried out
with the users. Another method mentioned by Orlowski et a
[19] stemming from UCD is design thinking. Developing
empathy for usersis at the heart of design thinking as well as
working in collaborative multidisciplinary teams and using
action-orientated rapid prototyping of solutions. Similar to
participatory design, design thinking is an iterative process that
includes severa rounds of need-finding, ideation and
implementation. The interesting part of this cycle is the
need-finding, which is focused on developing empathy for the
users and asking questions, such as who are we trying to help
and what arethe social, political, and economic contexts? When
comparing these approaches in HCI with health care-based
approaches, such as PPI, participatory design is often referred
to as co-design, such as medium-level involvement as described
in PPI. Design thinking takes this 1 step further by focusing on
the development of empathy and achieving parity in voice,
whichisoften described asbeing absent in PPI. Both approaches
are aso iterative, which is needed in the development of
technology, rather than the linear process in PPl. Moreover,
with technology-based approaches, there is dready
acknowledgment of the various tensions, such as cost and
regulation, and how to embed these into the process of
development which are detailed in relevant regulations
(International Organization for Standardization 9241-210:2010
and | nternational Organization for Standardization/International
Electrotechnical Commission 62366).

Methods
Study Design

Search Strategy

In this review, we used 2 search methods. The papers included
were from the hits of searches from an ongoing systematic
review that lead author SM was working on, which focused on
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user preferences for self-monitoring technologies for central
nervous system disorders, including BD as a central nervous
system disease. This systematic review is registered on the
international prospective register of systematic reviews
(PROSPERO 2019; CRD42019139319) and used thefollowing
search terms. (ehealth OR mhealth OR digital health OR
telehealth OR telemonitoring) AND (remote patient monitoring
OR remote monitoring technology OR application ORwearable
OR app ORdevice) AND (central nervous system OR psychiat*
OR neurolog* OR neurodegen* OR mental health OR chronic)
AND (prefer* OR evaluation OR feedback OR usability OR
design ORvisual*) AND patient AND (data or symptom OR Ul
OR user interface) AND (disease OR disorder OR condition)
on the following databases: Association of Computing
Machinery, PubMed, Embase, |EEE X plore and Web of Science,
and the Cochrane Library for papers published in the English
language between 2007 and 2019. During abstract search, papers
related to BD and self-monitoring technology form part of this
review. A further check of the literature was performed on
Google Scholar to review missing papers using the following
search for papers published in the English language between
2007 and 2019: (bipolar AND app*).

Majid et al

Inclusion Criteria

Thefollowing inclusion criteriawere used for included papers:
sample of users with BD and feature novel self-monitoring
technology.

Information Extraction

Papers were screened, and information was extracted by lead
author SM. Thefollowing information was extracted and forms
part of the results: number of participantswith BD, description
of self-monitoring technology, description of user involvement
methods, model of user involvement, and further description
of themodel of user involvement. Thisinformation was assessed
according to the criteria of involvement, the results of which
are also outlined in the table.

Assessment Criteria for User I nvolvement

The assessment criteria for user involvement are based on the
best practice model of user involvement, which describes that
users should beinvolved in the concept generation and ideation
stage, prototype design and deployment stage, and evaluation
stage with mechanisms for iteration as described earlier in the
paper (Figure 1). To embed PPl processes, we described the
empowerment of decision-making and creating empathy as part
of high user involvement, as this was described as high on the
PPl continuum of involvement [12]. The criteria are further
detailed in Textbox 1.

Textbox 1. Criteriafor assessing user involvement in selected papers. The categories used here have been developed specifically for this paper and are
different from the degrees of involvement in designing and running a research study as used in patient and public involvement practices.

No user involvement mentioned

«  Nomention of user involvement in design and evaluation

L ow user involvement

Medium user involvement

High user involvement

« Userswereonly involved in 1 stage of design and evaluation with or without iteration

«  Userswereinvolved in more than one stage of design and evaluation with iteration

«  Userswere involved in the concept generation and ideation stage, prototype design and deployment stage, and evaluation stage with iteration,
likely to have explicit mention of empowering decision-making and creating empathy

Expert Panel Review

The expert panel consisted of an individual with >7 years of
lived experience of BD and expertise in PPI, Professor of
Psychiatry, Assistant Professor of HCI, Assistant Professor in
Human Factors, Research Fellow in Involvement and
Implementation, Senior Research Data Scientist and lead author
SM, who isa PhD student in HCI with a background in mental
health research. Included papersand criteria of assessment were
subject to discussion with the expert panel via bimonthly
web-based meetings with lead author SM over a period of a
year. As the inclusion criteria for the study were only 2-fold,
there were no disagreements over the included papers. There
were also no disagreements over the criteria of involvement as
the papers fell distinctly into these based on extracted
information, which is limited by what was reported in the

https://mental.jmir.org/2021/12/€27991

studies. Information extracted from the papers was reviewed,
and findings were discussed at meetings to make inferences
over what constitutes best practice in this context. The expert
panel review involved discussing recommendations as a
response to the findings of this study to move toward better
practice of user involvement. The findings of the study were
used as the basis of discussion, which was further built upon
with the experti se and working experience of the panel members
of user involvement in mental health technology design. SM
led the write-up on the findings and research paper, which was
shared with the team for comments and changes that were
implemented accordingly.
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remote monitoring technology, assessment criteria for user
involvement, further description of methods used, and model
of user involvement. In total, 4 studies fell into the category of
no user involvement mentioned, 3 fell into the category of low
user involvement, 4 fell into the category of medium user
involvement, and 2 in high user involvement.

Results

Overview

The results from the literature search are presented in Tables 1
and 2, including the number of participants, description of

Table 1. Summary of review including characteristics and reference, number of participants, bipolar disorder-specific, description of self-monitoring
technol ogy, assessment criteria for user involvement.

Assessment criteriafor user in-
volvement

Characteristicsand reference Number of partic-
ipants, n

Bipolar disorder—specific  Description of self-monitoring

technology

No user involvement mentioned (n=4)

[20] 22 Yes Combination of True Colours No mention of user involvement
Monitoring system and customized in design and evaluation
app that records geographic loca-
tion

[21] 48 No; borderline personality Mood Zoom smartphonequestion-  No mention of user involvement

disorder also included naire in design and evaluation

[22] 118 Yes Persond Life-Chart App: electron-  No mention of user involvement
ic diary—based smartphone app indesign

[23] 28 Yes MONARCA®system: combination N© mention of user involvement

Low user involvement (n=1)

[24]

76°

Medium user involvement (n=4)

No; psychosis also includ-
ed

of passive and active self-monitor-
ing smartphone app amended to
measure voice feature

Ginger.io: smartphone-based
mental health tracking app

in design

Usersinvolved in evaluation stage

[25] N/AC thisisa ~ NO; other severe mood E-care at home: tablet-based self-  Usersinvolved prototype design
protocol disorders monitoring tool and evaluation stagewithiiteration
[26,27] 7 Yes MoodRhythm: smartphone app Usersinvolved in prototypedesign
that can track social rhythms and evaluation stage with iteration
[28-30] 42 (al papers Yes MONARCA system: combination Usersinvolved in prototype devel-
combined) of passiveand active self- monitor- opment and evaluation stage with
ing smartphone app iteration
[31-33] 303 (all papers  Yes OpenSIMPLE: smartphone-based Usersinvolved in prototype devel-
combined) psychoeducation program opment and eval uation stageswith

High user involvement (n=2)

(34]

[35,36]

59°

25P

No; other serious mental
illnesses also included

No; alsoincluded posttrau-
matic stress disorder

QoLd-M E: smartphone-based,
personalized QoL assessment app

SPIRIT® App: smartphone self-
monitoring app that allows patients
to undertake modules and com-
plete questionnaires for mental
health assessment

iteration

Users were involved in concept
generation and ideation stage,
prototype design and deployment
stage and evaluation stage with it-
eration with agoal to empower
patient decision-making

Users were involved in concept
generation and ideation stage,
prototype design, and deployment
stage and evaluation stage with it-
eration with agoal to empower
patient decision-making

3ONARCA: Monitoring, Treatment and prediction of bipolar disorder episodes.
bUnclear how many of the participants had a diagnosis specifically of bipolar disorder.
°N/A: not applicable; the paper mentioned no user involvement.

dQoL: quality of life.

®SPIRIT: Study to Promote Innovation in Rural Integrated Telepsychiatry.
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Table 2. Further summary of included studies including further description of methods used, model of user involvement and further description of

user-involvement method.

Characteristics and refer-

ence

Further description of methods used

Model of user involvement

Further description of user-involvement
model

No user involvement mentioned (n=4)

[20]
(21]
[22]
(23]

N/AZ

N/A
N/A
N/A

L ow user involvement (n=1)

[24]

Users compl eted nonstandardi zed measures
for satisfaction and perceived effect on
clinical care

Medium user involvement (n=4)

[25]

[26,27]

[28-30]

[31-33]

High user involvement (n=2)

Prototype design and deployment stage: 3
rounds of interviews with 8 users where
interactive demo material s and screenshots
were provided as stimuli and feedback was
used to iterate design

Evaluation stage: Credibility and Expectan-
cy Questionnaire, SUS, and Client Satis-
faction Questionnaire administered to
measure system usability, user experiences
and client satisfaction.

Prototype design and deployment stage:
participants used the app and shared feed-
back, design insights and suggestions for
improvement at |east once aweek. Wire-
frames were sent back to participants,
which incorporated this feedback where
further feedback was given

Evaluation stage: poststudy usability scale
using SUS

Prototype design and deployment stage: 3-
hour workshops were held for design and
iterative prototyping where feedback was
incorporated into design

Evaluation stage: SUSwasadministeredin
afield trial. A nonstandardized question-

naire for usefulness and perceived useful-
ness was al so devel oped and administered.

Prototype design and deployment stage:
users were involved in focus groups, inter-
views, and surveys with research teams.
Unclear how findings were used to iterate
the prototype

Evaluation stage: engagement was cal culat-
ed based on weekly percentage of complet-
ed tasks. Usability was calculated using the
SUS and satisfaction and perceived hel pful-
ness using Likert scales.

N/A

N/A
N/A
N/A

None mentioned

Cocreation approach

N/A

N/A
N/A
N/A

N/A

Aim of the approach was to create a
product that would be usable for the
specific target population and move
away from traditional rigid waterfall
methods, which only have asingleround
of assessment or iteration. Thisapproach
affected thetool by uncovering usability
requirements, which wereimplemented.

Participatory design process During the design process, participants

Patient-Clinician Designer

used the MoodRhythm app intheir daily
lives and shared their feedback, design
insights, and suggestions for improve-
ments to the app. This process allowed
participants to provide feedback on an
ongoing basis during the design process
and helped to identify and address con-
cerns that users might have regarding
these technologies, ensuring the app was
effective for daily use.

Through this design process, users were

Framework using principles “involved” in making decisions regard-

of user-centered design

User-centered design

ing system features using collaborative
design workshops. The design of the

MONARCA® system uses amobile
phone app as the main component.

Using the user-centered design approach,
suggestions were incorporated based on
feedback from the usersduring the feasi-
bility study as well as modifications to
adapt the platform for an open study.
Several featureswere added to OpenSIM-
PLE using this approach
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Characteristics and refer-

Further description of methods used

Model of user involvement  Further description of user-involvement

ence model
[34] Concept generation and ideation stage: 10 Cocreation approach The QoL-ME was cocreatively devel-

participantswereto sharetheir experiences oped in an iterative devel opment process

with smart devices, apps and QoL 9 ques- with groups of people with severe mental

tionnairesand to ideate regarding QoL-ME health. The process consisted of 6 itera-

in afocus group tions divided over 3 stages: brainstorm-
ing stage, design stage, and usability

Prototype design and deployment: paper stage. The development process was de-

sketches (wireframes) were presented and scribed as fitting in the framework of

were gradually refined, expanded, and participatory design. Feedback was used

made to function where afirst prototype to make several changesto QoL-ME

was developed. 25 participants were in-

volved in this stage

Evaluation stage: prototype was subjected

to usability testing and systematically as-

sessed using the SUS with atotal of 25

participants.

Goal to empower patient decision-making:

no information wasfound in relationto this

[35,36] Concept generation and ideation stage: 1  Human-centered design Target users and domain experts were

focus group was run with usersto propose  process, participatory design  engaged in aparticipatory design process
the SPIRITE app and asecond focus group  Process, and Principle of throughout development via focus

Digital Development groups and usability testing with national

was run to refine SPIRIT app concept
Prototype design and deployment stage:
focus groups were run with user to elicit
feedback on storyboard and prototype and
prototypes were refined based on feedback
Evaluation stage: developed a usability
testing framework, which was conducted
with 5 participants where feedback wasin-
corporated into the app

Goal to empower patient decision-making
and creating empathy: the study had an ad-

consumer advocacy groupsand providers
and patientsin rural clinics. The process
also adhered to the principles of digital
devel opment which includes the follow-
ing: design with the user; understand the
existing ecosystem; design for scale;
build for sustainability; be data driven;
use open standards, open data, open
source, and open innovation; reuse and
improve; address privacy and security;
be collaborative

visory group called CAB [fwhich consisted
of 8 “consumers’ and “ consumer advo-
cates’ who met monthly to advise the
SPIRIT scientific team on all aspects of
trial design and conduct, which was result-
ed in changes to the app and study

8N/A: not applicable; the paper mentioned no user involvement.

bsus: System Usability Scale.

°MONARCA: Monitoring, Treatment and prediction of bipolar disorder episodes.
onL: quality of life.

€SPIRIT: Study to Promote Innovation in Rural Integrated Telepsychiatry.

fCAB: Consumer Advisory Board.

Expert Panel Review E;r;rs; deration that needs to be considered when recruiting

As per the third question, the findings of this paper have been 2. Ensure early involvement as this will be cost-effective in
discussed within agroup of individual swho offer academic and the long run (avoid redesign and problems with use and

clinical expertisein thisareaaswell asan individual with lived implementation in the later stages).

experience of BD who also has agood level of experienceand 3. Combine principles of PPl and HCI to not only have users

participation in PPl. On the basis of these discussions, we to assist in designing technology but also in designing and

recommend the following: running research (eg, users cofacilitating design workshops)
and use end-to-end user involvement.

4. For academic and industry sectors to establish better
mechanisms to access target user groups with lived
experience of mental healthissues, for example, by building
relationships with existing patient-directed organizations
such as charities and patient-led community groups.

1 Involve users in al stages of design and evaluation,
including concept generation and ideation, prototype design
and deployment, and evaluation stages with the goal of
creating user empathy and empowerment. This process
should have an adequate number of participantsto welcome
diversity in thought. Equal representation is also a crucial
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5. Increase awareness of HCI and design communitiesin PPI
principles and practices and increase awareness of PP
community in HCI and design methods or skills.

6. Encourage use and mixing of formal scientific or design
methods with informal experiential and empathic practices
to capture richness in understanding the dynamic
requirements of technology users, which are cognizant of
use in context.

7. Keep the user informed at all stages of the process,
including final outcomes, future use, and next steps, which
are often forgotten about.

Discussion

Principal Findings

This paper presents the current landscape regarding user-led
design and eval uation of self-monitoring appsfor BD. Thiswas
investigated via 3 specific questions: (1) are users involved in
the design and evaluation of technology? (2) if so, how does
this happen? and (3) what are the best practice ingredients
regarding the design of mental health technology?

For thefirst question, atotal of 17 papers wereincluded in this
review, which resulted in the evaluation of 11 novel smartphone
apps for self-monitoring of BD. Intotal, 6 of these papers have
been grouped together asthey have been published with respect
to the same smartphone app, which is highlighted in the Tables
1 and 2. Regarding thefirst question, the resultsfrom thisreview
indicate that users are being involved in design and evaluation,

https://mental.jmir.org/2021/12/€27991
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but this is highly variable in terms of level of involvement. In
total, 4 self-monitoring apps (n=4 papers) were classified as
having no mention of user involvement in design, 1
self-monitoring app (n=1 paper) was classified as having low
user involvement, 4 self-monitoring apps (n=9 papers) were
classified as having medium user involvement and 2
self-monitoring apps (n=3 papers) were classified as having
high user involvement.

With respect to the second question, there is variability in the
models of user involvement in design and evaluation, where
the following have been described: agile devel opment process,
cocreation approach, participatory design, patient-clinician
designer framework, user- and human-centered design, and
principles of digital development. The key characteristics of
the models are described in Textbox 2. The standout method
mentioned was the agile development process, which is a
software development process aimed at producing outcomes
fast in relation to market constraints and the ability to
accommodate changes during the software development cycle
[37]. The use of mental health technology is sparse [38], and
there are questions asto how amodel aimed at quickly meeting
market constraints considers the users' voice and needs during
the process of designing mental technology, which sheds light
on why it was ranked low regarding involvement as it only
considered users in the evaluation stage. Finally, this large
amount of variability shedsfurther light on the need for quality
guidelines in the reporting of user-involved development of
mental health technologies.
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Textbox 2. Key characteristics of user involvement.
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Agile development process

« An iterative approach to project management which is aimed at product fast outcomes in relation to market constraints and the ability to

accommodate changes during the software development cycle

Cocreation approach

« A processwhichisaimed at creating “with” users and stakeholders to ensure results meet their needs and are usable

Patient-clinician designer framework

« A processwhich usesthekey principles of user-centered design to be applied in the context of mental health. A framework which aimsto involve
patients and clinicians in the process of design through collaborative design workshops and iterative prototyping

Human-centered design

« A processwhich isbased on designing based on characteristics and intricacies of human psychology and perception which is considered to carry

out a deeper analysis that user-centered design

Principles of digital development

« A process which focuses on the following 9 principles during digital development:

«  Design with the user

« Understand the ecosystem

« Designfor scale

«  Build for sustainability

« Bedatadriven

«  Useopen data, open standards, open source, and open innovation
« Reuseandimprove

« Address privacy and security

. Becollaborative

The descriptive section of Textbox 2, which describes how
models of involvement were implemented as outlined in the
selected papers, also uncovers pertinent findings to the second
question. It wasfound that papersthat were classified ashaving
high user involvement displayed an increased level of detail on
how they implemented their chosen user involvement model.
In addition, those papers that were classed as high user
involvement not only described their methods as mainly
participatory design, but aso described a combination of
methods such as cocreation, participatory design, and
human-centered design. This highlights some early suggestions
that it is the combination of methods that could be the driving
force of ideal user involvement, which underpins points 5 and
6 of our recommendations of best practice, as outlined in the
Results section. These pointsindicate that there should be amix
of methods to capture the unique and dynamic requirements of
mental health technology users and that there should be an
increased awareness of these methodsin both the HCI and PPI
design communities.

Focus groups were the method of choice during the concept
generation and ideation stages. For the prototype design and
deployment stage, the following methods were shown to have
been used: focus groups and workshops, sharing of wireframes,
and interviews. For evaluation stages, there was a combination
of the use of standardized and unstandardized questionnaires

https://mental.jmir.org/2021/12/€27991

to measure factors such as usability, satisfaction, and usefulness
of the smartphone app. For afew studies, completing tasksusing
the app was also a method used for evaluation. Only 1 study
that met the high user involvement criteriahad explicit reference
to empower patient decisions and create empathy by having a
patient advisory board whose role was to advise the scientific
team of al aspects of the study and smartphone app. Some
studies[26,27] had particularly low participant numbers (ranging
from 1 to 7 users), and there are questions as to whether such
small samples can adequately capture users’ needs or wantsand
whether this constitutes a user-focused approach. The aims of
these methods are to represent diversity in thisvoice and capture
both an implicit and explicit understanding of users, tasks,
environments, and interactions so that technology can be
designed better, and it can be argued that such small samples
cannot provide the richness of understanding needed for this.
Thereal lived experience of the condition cannot be understood
and adequately covered with such asmall sasmple size. That is
not to say that a large number of participants capture this
adequately either asthereisapool of studies[21,22,24] with a
large group of participants that do not adequately describe how
the findings were used to iterate the technology. It is both the
number of users and the level of engagement that constitutes
an appropriate user-centered methodology. In summary, this
research provides evidence that despite the presence of
recommended standards for the involvement of the user in the
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process of design and evaluation of mental health technology
specifically for BD, thereislarge variability in whether the user
isinvolved, how they are involved, and to what extent there is
genuine empowerment in the voi ce of the user, whichistheaim
of design approachesinvolved in mental health technol ogy.

Limitations

The limitations of this study may also contribute toward the
lack of user involvement mentioned in this paper. This paper
reflects the current practices of user involvement to the extent
to which authors made this explicitly available in the chosen
literature. It could be the case that not all authors disclosed the
process of design in the paper for a variety of reasons. With
strict word limits in the case of often complex papers in the
field of mental health technology, authors may have decided to
focus on other parts of the technology, such asresults, and omit
the design and development of the technology. Likewise, the
process of design could be described in other papers, which
may not have been included in this review. We did not contact
authorsto check if therewas additional literature on user design
or interview authors regarding user design in the devel opment
of technology, but such practices might produce a more
comprehensive review of user design practices in the future. It
is also worth noting as a limitation that only research-led app
development projects were assessed and there may be
innovations in commercial and nonprofit developments that
have not been considered in this paper as only published
literature was considered. Finally, there may be limitations
around the recommendations of best practice provided by the
group of experts, and future studies should consider more
structured tools such as the Del phi method.

Comparison With Previous Work

A question for future investigation is why is this variability
present? Previous studies have considered this, where it was
concluded that there is a lack of parity when involving those
with mental health issues in design compared with those with
physical health issues [6] and more specifically for BD it was
found that only a small proportion of studies for technology
included involving the user in a recent review [7], despite the
benefits of involvement [9]. The first step to consider is the
inherent logistical and ethical issues that arise when working
with those with severe mental health issues [39]. In terms of
studies that indicated no or low user involvement, 1 potential
reason for this may be accessihility to a suitable user group.
Academic institutions are often closely linked to health care
settings with forma protocols and regulations that allow
accessibility to mental health care settings and patients.
However, there are drawbacksto this, including only being able
to accessthe same user representatives, whichislikely to create
inherent bias. In contrast, research conducted inindustry settings
is likely to not have this type of working relationship, largely
because of conflictsof interest, making it more difficult to access
theright user group. Academic, clinical, and industrial settings
need to work collaboratively to establish mechanismsto enable
technology development and the contribution of appropriate
users to be accessible, inclusive, and representative.

From a more systemic perspective, this intersection between
PPl and HCI may shed more light on the variability of user
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involvement both in this study and more generally. Both
approaches combined describe the umbrella of thetypes of user
involvement methods described in this review. However, both
approaches individually have tensions that need to be
considered, which are likely to impact the application of these
methods. PPl approaches have limitations in that they are
currently not versed in considering design within the tensions
of cost and regulation, as PPl processes are often the result of
existing government funding for research, rather than
commercia and industrial funding, which is more typical of
technology development. Tensions arise because of the
differences in time management and resource allocation
depending on the funding source, and there are questions
regarding the adaptability of PPl practices for this. These
practices tend to be focused on the clinical context and clinical
task and are not versed in considering more subjective,
hard-to-measure, and tacit aspects when designing technology
such as user experience and everyday life practices, which are
facets removed from direct clinical care. PPl approaches tend
to traditionally linear, static approaches that do not evolve or
iterate owing to new information, which is not suitable when
designing technology where iteration is arequirement. Thisis
because the origins of PPI do not stem from design or scientific
disciplines, such as HCI, where the elicitation of need-finding
is not just limited to the anticipated as it is in PPl but also
unanticipated or implicit in nature [40]. For example, when
reviewing user preferences on data visualization for remote
monitoring technology, BD wastouched upon, and it wasfound
that the state of readiness and state of health as well as data
literacy and familiarity with technology are all factors when
considering user engagement with remote monitoring technol ogy
[40]. The consideration of factors, such as state of readiness
may not be readily captured by PPI.

For HCI approaches, unlike PPI processes, thereisalack of use
of these formal methodsin the context of mental health service
and technology design. Therefore, there is little evidence of
their effectiveness [17]. PPl processes based on and in health
care provision and improvement work are often conducted by
professionals who have a skillset targeted toward working and
engaging with those with mental health issues, whereas this
cannot be said in thefield of HCI where the training background
islargely different with little or no experiencein mental health.
It is unclear whether this is a benefit of technology-based
approaches as it has the potential, if planned and implemented
well, to remove the power dynamicsand hierarchy by not having
aclinician taking lead which can sometimes negatively impact
meaningful PPI contributions. Alternatively, it may be that if
not designed with empathy and in conjunction with the advice
from clinical persons or those with lived experience, HCI
approaches could be a hindrance and abarrier to disclosure and
engagement if the nonclinical professionals do not have the
skillset to meaningfully engage those with mental health issues.
This research highlights the need to upskill both communities
to be better equipped, and it is important for future research
should aim to explore this. Conclusively, user-focused
approaches can provide a framework for PPl to embed
participatory activities within the iterative, fast-paced
devel opment process of mental health technol ogy development.
Likewise, PPl has devel oped core standards around establishing
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an equal relationship between users and researchers, which can
lend itself well in HCI approaches where thisis not necessarily
present.

Conclusions

Majid et al

among the design approaches used in PPl and HCI may shed
some light on why there is variability in user involvement.
Currently, both design approaches work independently;
however, future practices should aim to work together and

encourage awareness and mixing of methods. The findings of
this research have been reviewed by an expert panel, including
anindividual with lived experience of BD, and recommendations
were made for the design communities to establish better
mechanisms for awareness, mixing of methods, and increased
user involvement.

In conclusion, this research provides evidence that despite
recommendations on the involvement of usersin the process of
mental health technology design and evaluation, in this case,
specifically for BD, thereislarge variability in whether the user
is involved, how they are involved, and the extent to which
thereisauthentic empowerment of the user’svoice. Thetensions

Acknowledgments

Lead author SM was responsible for the write-up of this publication. GF, SR, and RM were part of the supervisory team for this
publication, with RM having led supervisory duties. AL and SB were consulted as part of the expert team with AL having
experience in technol ogy-based design approaches and SB having experience in health care-based design approaches. MM also
formed part of the expert panel who had lived experience of bipolar disorder and a good level of experience and participation in
patient and public involvement. Funding for this research was granted by the National Institute for Health Research Nottingham
Biomedical Centre Mental Health Technology Theme.

Conflicts of Interest
None declared.

References

1.  AnthesE. Mental hedlth: there's an app for that. Nature 2016 Apr 07;532(7597):20-23. [doi: 10.1038/532020a] [Medline:
27078548]

2. BatraS, Baker RA, Wang T, FormaF, DiBias F, Peters-Strickland T. Digital health technology for use in patients with
serious mental illness; a systematic review of the literature. Med Devices (Auckl) 2017;10:237-251 [FREE Full text] [doi:
10.2147/MDER.S144158] [Medline: 29042823]

3. TorousJ, Wisniewski H, Liu G, Keshavan M. Mental health mobile phone app usage, concerns, and benefits among
psychiatric outpatients. comparative survey study. IMIR Ment Health 2018 Nov 16;5(4):€11715 [FREE Full text] [doi:
10.2196/11715] [Medline: 30446484]

4.  Murray E, Hekler EB, Andersson G, Collins LM, Doherty A, Hollis C, et a. Evaluating digital health interventions: key
guestions and approaches. Am JPrev Med 2016 Nov;51(5):843-851 [ FREE Full text] [doi: 10.1016/j.amepre.2016.06.008]
[Medline: 27745684]

5. McCurdieT, TanevaS, Cassdlman M, Yeung M, McDanid C, Ho W, et al. mHealth consumer apps: the case for user-centered
design. Biomed Instrum Technol 2012;Suppl:49-56. [doi: 10.2345/0899-8205-46.52.49] [Medline: 23039777]

6.  Goodwin J, Cummins J, Behan L, O'Brien SM. Development of amental health smartphone app: perspectives of mental
health service users. JIMent Health 2016 Oct; 25(5):434-440. [doi: 10.3109/09638237.2015.1124392] [Medline: 26732242]

7.  Sanches P, H66k K, Sas C, Janson A, Karpashevich P, Nadal C, et a. HCI and Affective Health: taking stock of a decade
of studies and charting future research directions. In: Proceedings of the 2019 CHI Conference on Human Factorsin
Computing Systems.: ACM Press; 2019 Presented at;: CHI Conference on Human Factors in Computing Systems; May 4
- 9, 2019; Glasgow Scotland UK p. 1-17. [doi: 10.1145/3290605.3300475]

8.  NicholasJ, Fogarty AS, Boydell K, Christensen H. Thereviewsarein: aqualitative content analysis of consumer perspectives
on appsfor bipolar disorder. JMed Internet Res 2017 Apr 07;19(4):e€105 [FREE Full text] [doi: 10.2196/jmir.7273] [Medline:
28389420]

9. Matthews M, Voida S, Abdullah S, Doherty G, Choudhury T, Im S, et al. In situ design for mental illness: considering the
pathology of bipolar disorder in mHealth design. In: Proceedings of the 17th International Conference on Human-Computer
Interaction with Mobile Devices and Services. 2015 Presented at: 17th International Conference on Human-Computer
Interaction with Mobile Devices and Services; August 24 - 27, 2015; Copenhagen Denmark p. 86-97. [doi:
10.1145/2785830.2785866]

10. JenningsH, Slade M, Bates P, Munday E, Toney R. Best practice framework for Patient and Public Involvement (PPI) in
collaborative dataanalysis of qualitative mental health research: methodol ogy development and refinement. BMC Psychiatry
2018 Jun 28;18(1):213 [FREE Full text] [doi: 10.1186/s12888-018-1794-8] [Medline: 29954373]

11. HayesH, Buckland S, Tarpey M. Briefing notes for researchers: public involvement in NHS, public health and social care
research. Involve. 2012. URL: https.//www.invo.org.uk/wp-content/upl oads/2012/04/INVOLYV EBriefingNotesApr2012.
pdf [accessed 2021-02-15]

https://mental.jmir.org/2021/12/e27991 JMIR Ment Health 2021 | vol. 8 | iss. 12| €27991 | p. 12

(page number not for citation purposes)


http://dx.doi.org/10.1038/532020a
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27078548&dopt=Abstract
https://dx.doi.org/10.2147/MDER.S144158
http://dx.doi.org/10.2147/MDER.S144158
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29042823&dopt=Abstract
https://mental.jmir.org/2018/4/e11715/
http://dx.doi.org/10.2196/11715
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30446484&dopt=Abstract
http://europepmc.org/abstract/MED/27745684
http://dx.doi.org/10.1016/j.amepre.2016.06.008
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27745684&dopt=Abstract
http://dx.doi.org/10.2345/0899-8205-46.s2.49
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23039777&dopt=Abstract
http://dx.doi.org/10.3109/09638237.2015.1124392
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26732242&dopt=Abstract
http://dx.doi.org/10.1145/3290605.3300475
https://www.jmir.org/2017/4/e105/
http://dx.doi.org/10.2196/jmir.7273
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28389420&dopt=Abstract
http://dx.doi.org/10.1145/2785830.2785866
https://bmcpsychiatry.biomedcentral.com/articles/10.1186/s12888-018-1794-8
http://dx.doi.org/10.1186/s12888-018-1794-8
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29954373&dopt=Abstract
https://www.invo.org.uk/wp-content/uploads/2012/04/INVOLVEBriefingNotesApr2012.pdf
https://www.invo.org.uk/wp-content/uploads/2012/04/INVOLVEBriefingNotesApr2012.pdf
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR MENTAL HEALTH Majid et al

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

Arnstein's Ladder of Citizen Participation. The Citizen's Handbook. URL : https://www.citizenshandbook.org/arnsteinsl adder.
html [accessed 2021-02-15]

Abelson J, Wagner F, DeJean D, Boesveld S, Gauvin F, Bean S, et al. Public and patient involvement in health technology
assessment: a framework for action. Int J Technol Assess Health Care 2016 Sep 27;32(4):256-264. [doi:
10.1017/50266462316000362]

Liverpool S, Webber H, Matthews R, Wolpert M, Edbrooke-Childs J. A mobile app to support parents making child mental
health decisions: protocol for afeasibility cluster randomized controlled trial. IMIR Res Protoc 2019 Aug 14;8(8):e14571.
[doi: 10.2196/14571]

Hall CL, Brown S, James M, Martin JL, Brown N, Selby K, et a. Consensus workshops on the development of an ADHD
medi cation management protocol using QbTest: developing aclinical trial protocol with multidisciplinary stakeholders.
BMC Med Res Methodol 2019 Jun 18;19(1):126 [FREE Full text] [doi: 10.1186/s12874-019-0772-2] [Medline: 31215440]
Baumer EP. Usees. In: Proceedings of the 33rd Annual ACM Conference on Human Factors in Computing Systems. 2015
Presented at: 33rd Annual ACM Conference on Human Factorsin Computing Systems; April 18 - 23, 2015; Seoul Republic
of Korea p. 3295-3298.

Orlowski S, Matthews B, Bidargaddi N, Jones G, Lawn S, Venning A, et al. Mental health technol ogies: designing with
consumers. JIMIR Hum Factors 2016 Jan 28;3(1):e4 [ FREE Full text] [doi: 10.2196/humanfactors.4336] [Medline: 27026210]
Spinuzzi C. The methodology of participatory design. Applied Theory 2004;52:163-174 [FREE Full text]

Altman M, Huang TT, Breland JY. Design thinking in health care. Prev Chronic Dis 2018 Sep 27;15:E117 [FREE Full
text] [doi: 10.5888/pcd15.180128] [Medline: 30264690]

Palmius N, Tsanas A, Saunders KE, Bilderbeck AC, Geddes JR, Goodwin GM, et al. Detecting bipolar depression from
geographic location data. |EEE Trans Biomed Eng 2017 Aug;64(8):1761-1771 [FREE Full text] [doi:
10.1109/TBME.2016.2611862] [Medline: 28113247]

Tsanas A, Saunders KE, Bilderbeck AC, Palmius N, Osipov M, Clifford GD, et a. Daily longitudinal self-monitoring of
mood variability in bipolar disorder and borderline personality disorder. J Affect Disord 2016 Nov 15;205:225-233 [FREE
Full text] [doi: 10.1016/j.jad.2016.06.065] [Medline: 27449555]

Schérer LO, Krienke UJ, Graf S, Méeltzer K, Langosch JM. Validation of life-charts documented with the personal life-chart
app - aself-monitoring tool for bipolar disorder. BMC Psychiatry 2015 Mar 14;15:49 [EREE Full text] [doi:
10.1186/s12888-015-0414-0] [Medline: 25885225]

Faurholt-Jepsen M, Busk J, Frost M, Vinberg M, Christensen EM, Winther O, et al. Voice analysis as an objective state
marker in bipolar disorder. Transl Psychiatry 2016 Jul 19;6:e856 [FREE Full text] [doi: 10.1038/tp.2016.123] [Medline:
27434490]

Niendam TA, Tully LM, losif A, Kumar D, Nye KE, Denton JC, et a. Enhancing early psychosistreatment using smartphone
technology: alongitudinal feasibility and validity study. J Psychiatr Res 2018 Jan;96:239-246. [doi:
10.1016/j.jpsychires.2017.10.017] [Medline: 29126059]

Schuurmans J, van der Linden JL, van Ballegooijen W, Ruwaard J, Stek ML, Smit JH, et al. Tablet-based support for older
adults with severe mood disorders treated in an ambulatory geriatric psychiatry setting: protocol of afeasibility study of
the eCare@Home platform. Internet Interv 2016 Nov;6:22-28 [FREE Full text] [doi: 10.1016/j.invent.2016.09.001] [Medline:
30135811]

Abdullah S, Matthews M, Frank E, Doherty G, Gay G, Choudhury T. Automatic detection of social rhythmsin bipolar
disorder. JAm Med Inform Assoc 2016 May;23(3):538-543. [doi: 10.1093/jamia/ocv200] [Medline: 26977102]
Matthews M, Abdullah S, Murnane E, Voida S, Choudhury T, Gay G, et al. Development and evaluation of a
smartphone-based measure of social rhythms for bipolar disorder. Assessment 2016 Aug;23(4):472-483 [FREE Full text]
[doi: 10.1177/1073191116656794] [Medline: 27358214]

Bardram J, Frost M, Szanto K, Faurholt-Jepsen M, Vinberg M, Kessing L. Designing mobile health technology for bipolar
disorder: afield trial of the MONARCA system. In: Proceedings of the SIGCHI Conference on Human Factorsin Computing
Systems. 2013 Presented at: SIGCHI Conference on Human Factors in Computing Systems; April 27 - May 2, 2013; Paris
France p. 2627-2636. [doi: 10.1145/2470654.2481364]

Alvarez-Lozano J, Osmani V, Mayora O, Frost M, Bardram J, Faurholt-Jepsen M, et a. Tell me your appsand | will tell
you your mood: correlation of apps usage with bipolar disorder state. In: Proceedings of the 7th International Conference
on PErvasive Technol ogies Related to Assistive Environments. 2014 Presented at: 7th International Conference on PErvasive
Technologies Related to Assistive Environments; May 27 - 30, 2014; Rhodes Greecep. 1-7. [doi: 10.1145/2674396.2674408]
Osmani V. Smartphonesin mental health: detecting depressive and manic episodes. | EEE Pervasive Comput 2015
Jul;14(3):10-13. [doi: 10.1109/MPRV.2015.54]

Hidalgo-Mazzei D, Reinares M, Mateu A, Nikolova VL, Bonnin CD, Samalin L, et al. OpenSIMPLe: areal-world
implementation feasibility study of a smartphone-based psychoeducation programme for bipolar disorder. J Affect Disord
2018 Dec 01;241:436-445. [doi: 10.1016/j.jad.2018.08.048] [Medline: 30145515]

Hidalgo-Mazzel D, Mateu A, ReinaresM, Murru A, Del Mar Bonnin C, Varo C, et a. Psychoeducation in bipolar disorder
with a SIMPL e smartphone application: feasibility, acceptability and satisfaction. J Affect Disord 2016 Aug;200:58-66.
[doi: 10.1016/j.jad.2016.04.042] [Medline: 27128358]

https://mental.jmir.org/2021/12/e27991 JMIR Ment Health 2021 | vol. 8 | iss. 12| €27991 | p. 13

(page number not for citation purposes)


https://www.citizenshandbook.org/arnsteinsladder.html
https://www.citizenshandbook.org/arnsteinsladder.html
http://dx.doi.org/10.1017/s0266462316000362
http://dx.doi.org/10.2196/14571
https://bmcmedresmethodol.biomedcentral.com/articles/10.1186/s12874-019-0772-2
http://dx.doi.org/10.1186/s12874-019-0772-2
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31215440&dopt=Abstract
https://humanfactors.jmir.org/2016/1/e4/
http://dx.doi.org/10.2196/humanfactors.4336
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27026210&dopt=Abstract
https://www.semanticscholar.org/paper/The-Methodology-of-Participatory-Design-Spinuzzi/3cbf8fd37d5502670f61ca06449f14df7a049a51
https://www.cdc.gov/pcd/issues/2018/18_0128.htm
https://www.cdc.gov/pcd/issues/2018/18_0128.htm
http://dx.doi.org/10.5888/pcd15.180128
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30264690&dopt=Abstract
http://europepmc.org/abstract/MED/28113247
http://dx.doi.org/10.1109/TBME.2016.2611862
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28113247&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S0165-0327(16)30781-9
https://linkinghub.elsevier.com/retrieve/pii/S0165-0327(16)30781-9
http://dx.doi.org/10.1016/j.jad.2016.06.065
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27449555&dopt=Abstract
https://bmcpsychiatry.biomedcentral.com/articles/10.1186/s12888-015-0414-0
http://dx.doi.org/10.1186/s12888-015-0414-0
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25885225&dopt=Abstract
https://doi.org/10.1038/tp.2016.123
http://dx.doi.org/10.1038/tp.2016.123
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27434490&dopt=Abstract
http://dx.doi.org/10.1016/j.jpsychires.2017.10.017
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29126059&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S2214-7829(16)30026-4
http://dx.doi.org/10.1016/j.invent.2016.09.001
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30135811&dopt=Abstract
http://dx.doi.org/10.1093/jamia/ocv200
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26977102&dopt=Abstract
http://europepmc.org/abstract/MED/27358214
http://dx.doi.org/10.1177/1073191116656794
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27358214&dopt=Abstract
http://dx.doi.org/10.1145/2470654.2481364
http://dx.doi.org/10.1145/2674396.2674408
http://dx.doi.org/10.1109/MPRV.2015.54
http://dx.doi.org/10.1016/j.jad.2018.08.048
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30145515&dopt=Abstract
http://dx.doi.org/10.1016/j.jad.2016.04.042
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27128358&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR MENTAL HEALTH Majid et al

33.

35.

36.

37.

38.

39.

40.

Hidalgo-Mazzel D, ReinaresM, Mateu A, JuruenaMF, Young AH, Pérez-SolaV, et a. IsaSIMPL e smartphone application
capable of improving biological rhythmsin bipolar disorder? J Affect Disord 2017 Dec 01;223:10-16. [doi:
10.1016/j.jad.2017.07.028] [Medline; 28711743]

Buitenweg DC, Bongers|1L, van de Mheen D, van Oers HA, van Nieuwenhuizen C. Cocreative devel opment of the gol-me:
avisual and personalized quality of life assessment app for people with severe mental health problems. IMIR Ment Health
2019 Mar 28;6(3):€12378 [FREE Full text] [doi: 10.2196/12378] [Medline: 30920381]

Bauer A, Hodsdon S, Hunter S, Choi Y, Bechtel J, Fortney J. Lessons from the deployment of the SPIRIT app to support
collaborative care for rural patients with complex psychiatric conditions. In: Proceedings of the 2017 ACM International
Joint Conference on Pervasive and Ubiquitous Computing and Proceedings of the 2017 ACM International Symposium
on Wearable Computers.: ACM; 2017 Presented at: ACM International Joint Conference on Pervasive and Ubiquitous
Computing and ACM International Symposium on Wearable Computers; September 11 - 15, 2017; Maui Hawaii p. 772-780.
[doi: 10.1145/3123024.3125610]

Bauer AM, Hodsdon S, Bechtel M, Fortney JC. Applying the principlesfor digital devel opment: case study of asmartphone
app to support collaborative care for rural patients with posttraumatic stress disorder or bipolar disorder. JMed Internet
Res 2018 Jun 06;20(6):€10048 [FREE Full text] [doi: 10.2196/10048] [Medline: 29875085]

Cao L, Mohan K, Xu P, Ramesh B. A framework for adapting agile development methodologies. Eur J Inform Syst 2017
Dec 19;18(4):332-343. [doi: 10.1057/€jis.2009.26]

Banos O, Villalonga C, GarciaR, Saez A, Damas M, Holgado-Terriza JA, et al. Design, implementation and validation of
anovel open framework for agile development of mobile health applications. BioMed Eng OnLine 2015;14(Suppl 2):S6.
[doi: 10.1186/1475-925x-14-52-56]

Wykes T, Lipshitz J, Schueller SM. Towards the design of ethical standards related to digital mental health and all its
applications. Curr Treat Options Psych 2019 Jul 5;6(3):232-242. [doi: 10.1007/s40501-019-00180-0]

Polhemus A, Novak J, Majid S, Simblett S, Bruce S, Burke P, et al. Data visualization in chronic neurological and mental
health condition self-management: a systematic review of user perspectives. IMIR Mental Health Preprint posted online
on October 20, 2021. [doi: 10.2196/25249]

Abbreviations

BD: bipolar disorder

HCI: human-computer interaction
PPI: patient and public involvement
UCD: user-centered design

Edited by J Torous; submitted 16.02.21; peer-reviewed by D Buitenweg, E Morton; comments to author 14.03.21; revised version
received 29.06.21; accepted 11.08.21; published 20.12.21

Please cite as:

Majid S, Reeves S, Figueredo G, Brown S, Lang A, Moore M, MorrissR

The Extent of User Involvement in the Design of Self-tracking Technology for Bipolar Disorder: Literature Review
JMIR Ment Health 2021;8(12):€27991

URL: https.//mental.jmir.org/2021/12/e27991

doi: 10.2196/27991

PMID:

©Shazmin Mgjid, Stuart Reeves, GrazzidlaFigueredo, Susan Brown, Alexandra L ang, Matthew Moore, Richard Morriss. Originally
published in IMIR Mental Health (https://mental.jmir.org), 20.12.2021. Thisis an open-access 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 IMIR Mental Health, is properly
cited. The complete bibliographic information, alink to the original publication on https:.//mental .jmir.org/, aswell asthis copyright
and license information must be included.

https://mental.jmir.org/2021/12/e27991 JMIR Ment Health 2021 | vol. 8 | iss. 12| €27991 | p. 14

(page number not for citation purposes)


http://dx.doi.org/10.1016/j.jad.2017.07.028
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28711743&dopt=Abstract
https://mental.jmir.org/2019/3/e12378/
http://dx.doi.org/10.2196/12378
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30920381&dopt=Abstract
http://dx.doi.org/10.1145/3123024.3125610
https://www.jmir.org/2018/6/e10048/
http://dx.doi.org/10.2196/10048
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29875085&dopt=Abstract
http://dx.doi.org/10.1057/ejis.2009.26
http://dx.doi.org/10.1186/1475-925x-14-s2-s6
http://dx.doi.org/10.1007/s40501-019-00180-0
http://dx.doi.org/10.2196/25249
https://mental.jmir.org/2021/12/e27991
http://dx.doi.org/10.2196/27991
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/

