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Digital mental health
interventions for chronic serious
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qualitative study on usability and
scale-up of the Life Goals app for
bipolar disorder
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The Life Goals (LG) application is an evidence-based self-management tool
intended to help individuals with bipolar disorder (BD) by aligning symptom
coping strategies with personal goals. The program has traditionally been
offered in-person or via the web, but has recently been translated into an
individualized, customizable mobile intervention to improve access to care
and reduce provider burden. The LG app previously showed acceptability
with ease of use and satisfaction with user interface, but less success in
encouraging self-management. To better understand patient needs, our
team conducted semi-structured interviews with 18 individuals with BD who
used the LG app for 6 months. These interviews also investigated participant
interest in sharing LG app data with their provider through an online
dashboard. Using affinity mapping, a collaborative, qualitative data analysis
technique, our team identified emerging common themes in the interviews.
Through this process, team members identified 494 pieces of salient
information from interviews that were mapped and translated into three
main findings: (1) many participants found Mood Monitoring and LG modules
helpful/interesting and stated the app overall had positive impacts on their
mental health, (2) some components of the app were too rudimentary or
impersonal to be beneficial, and (3) feedback was mixed regarding future
implementation of an LG provider dashboard, with some participants seeing
potential positive impacts and others hesitating due to perceived efficacy
and privacy concerns. These findings can help researchers improve app-
based interventions for individuals with BD by increasing app usage and
improving care overall.
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1. Introduction

Digital mental health interventions (DMHIs) are promising
avenues for improving equitable access to mental health support
while providing increased flexibility and opportunities to engage
in healthcare management for individuals with mental illnesses.
App-based mental health support can address barriers that
prevent individuals from seeking care, such as access, cost,
and stigma, and provide greater flexibility for long-term care
(1-3). The use of DMHIs for mental health also has potential
to alleviate pressures facing providers, including mental health
provider shortages and a reliance on examination and testing,
further increasing availability of care and bridging between
provider appointments for patients with chronic needs (4, 5).
The increased attention devoted to this topic in recent years,
including DMHI implementation and scaling, highlights the
potential that DHMIs have for meeting an increasing demand
for mental health care (4, 6-8).

While DMHIs hold promise as mechanisms for treating
mental illness and promoting mental well-being, multiple
barriers exist to the regular and/or standardized use of
DMHTIs as a treatment modality (9). These barriers include
technology-related difficulties (e.g., apps crashing), costs
associated with app usage (e.g., need for smartphone, internet
costs), privacy and confidentiality concerns, user engagement,
and others (8, 10-12). Concerns around the ability (or lack
thereof) of DMHIs to provide the same support as face-to-
face treatment, tailor content to users unique needs, and
respond to mental health crises also persist (6, 13). While
DMHIs
paradoxically, some worry that reliance on DMHIs could lead

may provide more equitable access to care,
to a fortification of mental health inequity as opposed to
reducing it for those unable to reliably utilize DMHI
technology or potentially affected by changes to the behavioral
health landscape in response to growing DMHI use (3, 4).

To better design DMHISs for individuals with mental health
illnesses, it is important to understand which features resonate
with users and which additional supports they desire. DMHIs
that exist for individuals with Bipolar Disorder (BD) include
internet-based and smartphone interventions that provide
information and/or management tools for screening and
assessment, symptom monitoring, and community support.
However, many of these are not grounded in research, lack
validated assessment/screening measures, and are not in line
or established

principles (14). Further, especially for conditions like BD that

with practice guidelines self-management
are chronic and lifelong, it is important to understand how to
adapt provision of DMHIs, both within users, as their need
for support changes over time, as well as across users,
recognizing that the needs of newly-diagnosed BD patients are
likely different than those with experience managing their
diagnosis and symptoms (15).
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1.1. Life Goals

The app used in this study, Life Goals (LG), is based on
the Life Goals Collaborative Care (LGCC) program, an
evidence-based self-management intervention traditionally
delivered in person or via the web, designed to assist
individuals with BD by aligning symptom coping strategies
with their personal goals (16, 17). In the LG app, described
below, users are presented with various self-paced modules
health feedback that is
customizable to the user, and components to monitor their

on mental and wellness,
mood. Initial translation of the LG program into an app
was previously rated feasible and acceptable by users with
BD (25/28; 89%), but fewer participants found the content
helpful for managing their health or in making progress
towards their wellness goals (18).

This report discusses the findings from a qualitative
evaluation focused on understanding the user experience from
a group of pilot LG users. Specifically, our evaluation focused
strengths,
Additionally, we solicited user opinions on the perceived risks

on barriers, and areas for improvement.
and benefits of a technology-mediated method of sharing app

data with providers via a dashboard.

1.2. Life Goals: Smartphone application

The LG app (Figure 1) includes succinct, 5-10-minute-long
modules that provide activities for self-management of BD. The
content and wording of the modules were adapted from the
original LGCC program (16, 17). Modules (Figure 1, Panel 2)
with identifying
symptoms and triggers for different moods and behaviors, tips

provide participants instructions  on
for goal setting and encountering roadblocks, and information
on how different reactions may impact participants’ overall
values and life goals. For each module, participants can select
which symptoms and triggers they have struggled with prior.
their added to their

personalized “Action Plan,” which combines participant

Upon completion, answers  are
answers entered throughout the module into a chart that they
can refer to for help effectively manage their symptoms. The
Action Plans (Figure 1, Panel 4) outline the participant’s
personal experience and how they can use their own healthy
responses to prevent or limit negative moods and/or
behaviors, specific to each module (i.e., Mania, Depression, etc.).

The Mood Monitoring component (Figure 1, Panel 3)
enables participants to monitor their symptoms of anxiety,
depression, and mania using standardized measures (19-21).
Participants receive an automatically calculated mood rating
displayed in a graph, and are able to view trends in their

moods over the course of a week, month, or year.
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1.3. Life Goals: Provider dashboard

The provider dashboard (Figure 2) was developed as an
augmentation to the patient-facing LG app for use by providers
of patient-participants using the LG app. The dashboard was

conceptualized to relay important metrics to providers,
including their patients’ module progress, Mood Monitoring
scores, and Action Plans to keep providers informed, potentially
convey warning signs (of mania, depression, medication non-
adherence), and help better adapt patient treatment.
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2. Methods

Individuals were recruited to use the LG app from the Heinz
C. Prechter Longitudinal Study of Bipolar Disorder cohort at
the University of Michigan (22). Potential participants were
invited to participate via email sent by study staff and
enrollment into the LG study began in May 2018 and
concluded in May 2021. Participants were included if they
were 18 years or older, had any BD diagnosis [i.e., Bipolar I,
II, or not otherwise specified (NOS)], were community
dwelling (i.e., not living in a nursing home or other
institution), and owned a smartphone. Exclusion criteria were
any serious illness precluding participation in LG components
or inability to provide informed consent.
instructions
their
smartphones, then instructed to use it as they felt beneficial

Participants were provided with on

downloading and using the LG app on own
(i.e., without any stated dosage or time requirement) for the
6-month duration of the study. Participants were required to
complete the Introduction module, then to utilize the
modules they found most applicable to their personal
experience with BD; they could access as few or as many
modules as desired. A majority of our sample did not have
prior experience with DMHIs. Further information about the
original LGCC program and initial development/usability of
the LG app can be found elsewhere (16-18).

For this qualitative follow-up study, all participants who
enrolled in and completed the larger LG study were invited
to complete a one-hour interview with study staff over Zoom
to provide feedback about their experience with the app.
August-October ~ 2021.
their
experiences using the LG app and share the components that

Interviews  were  conducted

Interviewers asked participants to reflect upon
were most helpful to their care using a semi-structured
interview guide created by senior study team members. The
interview guide probed on participant engagement
(frequency, duration), feature usage (Mood Monitoring,
modules), and overall satisfaction with the app. Participants
also provided suggestions for refinements and additions to
the app, as well as thoughts on the provider dashboard.
Participants were compensated $20 for participating in the
interview. This study was approved by the University of
Michigan Institutional Review Board, and all participants

provided signed informed consent.

2.1. Affinity mapping

Affinity mapping was used to conduct our analysis. Also
known as affinity diagramming or the Kawakita-Jiro (K-J)
Method, affinity mapping is an inductive, bottom-up process
performed collaboratively by a team to synthesize qualitative
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data into without

predetermined categories (23, 24). Affinity mapping has been

thematically ~related groups using
used successfully as a tool for thematic analysis of qualitative
data in previous research as an agile, cooperative technique
based on inductive reasoning to efficiently group data without
preexisting parameters (25-27). Upon completion, interviews
were transcribed verbatim by study team members. Each team
member independently reviewed the transcripts to obtain
excerpts of salient information that encapsulated one unique
point shared by those being interviewed. These excerpts were
compiled in an Excel file, then exported to an online
collaboration platform (Miro.com) to create virtual sticky
notes. Over multiple affinity mapping sessions, team members
collaboratively reorganized the sticky notes based on content,
to create thematic

grouping together similar

categories (Figure 3).

excerpts

3. Results

N =091 individuals with BD participated in the larger study
piloting the LG app for 6 months. Although results from this
full set of users are still pending, results from an early subset
of users have been previously published and found higher
user satisfaction, but heterogeneous engagement that declined
over time (18). All N=91 users were invited to participate in
this follow-up qualitative study; N =79 were contacted in July
2021; another 12 participants were contacted in September
2021, after they completed their six months of LG app usage.
Overall, N=18 (20%) agreed to an interview. The majority
had a diagnosis of Bipolar 1 and identified as female; mean
age was 49.2 and mean time since diagnosis was 33.4 years
(Table 1).

3.1. Affinity mapping findings

Upon initial review of the interview transcripts, 494
excerpts of salient information were identified, ranging
from short phrases summarized from the interviews to full
quotes from participants. Quotes were used when multiple
interpretations could be gleaned from excerpts and were
the
mapping process to ensure meanings were categorized

discussed by team members throughout affinity
correctly. The team first grouped the excerpts into base
categories, then identified clusters of those categories that
were thematically similar to identify main ideas seen across
interviews. Main ideas were then thematically combined to
yield three major findings relating to the user experience of

the LG app.
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FIGURE 3
Example of the affinity mapping process.

TABLE 1 Participant demographics from Life Goals interviews.

hypomanic episodes (i.e., racing thoughts, distractibility) as

Variable N=18 (%) / M (SD) those are times when they are less likely to be aware of how
they are feeling.
Age 492 (137) Participants also liked that Mood Monitoring helped them
Length of diagnosis in years 334 (140) identify patterns and issues relating to their mental health.
Minimum 1 For example, some participants noted a relationship between
Maximum 52 sleep and mood that had been harder for them to identify
Gender before using the feature. Some used Mood Monitoring as a
Female 12 (66.7%) “warning sign” to prepare for mood and behavioral changes
Male 6 (33.3%) stemming from their BD. One participant stated: “Warning

BP Diagnosis

signs may not stick out day-to-day, so having an overall view

BP I 15 (83.3%) of [my] mood could be helpful to track if [’'m] getting more
BP II 2 (11.1%) depressed or elevated.” Another participant noted that they
BP-NOS 1 (5.6%) appreciated the Mood Monitoring graph as it was helpful to

3.1.1. Finding 1: Participants had positive
experiences with Mood Monitoring and
modules, finding them helpful and/or
interesting, and believed the app had positive
impacts on their mental health

3.1.1.1. Mood Monitoring

Participants felt that an awareness of their mood over time was
important to their self-management and that this process was
enhanced through the Mood Monitoring feature. One
participant shared that the LG app was helpful in that it
made them more “conscious and aware” of what was going
on with their mood. Other participants noted the monitoring
component was especially helpful when experiencing manic or

Frontiers in Digital Health
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“visualize mood trending upwards or downwards over time”.
Participants liked that Mood Monitoring was quick and easy
to use. When asked about their favorite app feature, one
participant stated, “The Mood Monitoring. It was simple, it
didn’t take a lot of time, and I could watch my mood over a
period of time.”

3.1.1.2. Modules

Overall, participants found the module content interesting and
relevant to their mental health needs. Participants generally
relayed positive experiences completing the LG modules and
appreciated that they could revisit specific modules if there
was a certain topic that was particularly salient for them at
any point, and as often as they liked, over the six months of
the study. Preferences towards specific modules were driven
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by personal experiences or needs. For example, one participant
looked to the trauma module to learn more about how a past
traumatic event may have affected him and his mental health.
Preferences also varied by module use, which interviews
revealed to be heterogeneous among participants, with some
reporting frequent and consistent use while others disengaging
quickly.

3.1.1.3. Action Plans

Participants did not provide much feedback regarding the
Action Plans, although one participant noted that they really
liked the goal-setting aspect of the app and how the Action
of the
corresponding modules (e.g., Substance Use, Depression).

Plans were broken down into the categories
Another participant noted they did revisit their Action Plans,
but their use of the plans tapered off throughout the study. A
third participant noted they utilized the emergency contact
feature of the Introduction Action Plan. The Action Plan
feature was developed in spring 2021, but pushed into
production as an update to the app in fall 2021, after many
participants had completed the study; this may be why there
is generally less feedback on this feature.

3.1.2. Finding 2: Participants felt components of
the app were too rudimentary or generic to be
beneficial or applicable to them and wanted to
enhance customizability and interactivity of the
app
3.1.2.1. Mood Monitoring
A major criticism of the Mood Monitoring component was that
it was too generic and did not address certain behaviors
uniquely relevant to participants when monitoring their
mood. One participant remarked, “I wish that it would have
been better at tracking my mood. It seemed like there were a
few general topics, but it didn’t get into the specifics of, ‘Have
I been spending too much money?’, ‘Am I staying home too
much?, Specific things that would let me know that there’s
something going on that I need to pay attention to.” This
speaks to a desire to monitor behaviors that are more
personally relevant to how BD manifests itself, which would
thereby provide more accurate insights. For example,
participants felt medication tracking could be a beneficial tie-
in to Mood Monitoring. Financial tracking was another
common suggestion, as finances are, as one participant put it,
an area where they were more likely to “go off the radar.”
Further, participants would like the LG app to incorporate
aspects of physical health such as physical pain, hormone-
tracking, and diet. One participant suggested creating “a more
tailored user experience” by integrating Fitbit data to the LG
to provide physiological data on sleep quality and activity
levels alongside Mood Monitoring.

A few participants felt the Mood Monitoring component of

the app was repetitive. One participant said, “it came to the

Frontiers in Digital Health

06

10.3389/fdgth.2022.1033618

point where the Mood Monitoring was my least favorite
[feature] because it just was so redundant with the same
questions.” This participant went on to suggest that changing
the order of the questions daily could help to minimize the
repetitive nature of this feature. As the questions are based on
clinical diagnostic questionnaires (e.g, PHQ-9, GAD-7),
changing the content or ordering of the questions may affect
the previously determined reliability and validity of those
questionnaires (28); regardless, it is worthwhile to note that
the reaction to the repetitiveness is strong enough that it may
discourage participant use of the feature entirely. To note,
these validated scales are not typically designed for frequent
use, so understanding how these measures could be adapted
or shortened over frequent use is an important question for
DMHI researchers to consider to ensure accurate and
consistent engagement over time.

3.1.2.2. Modules

Although participants liked that module topic selection could be
tailored to their needs, they also noted that module content was
often generic and not tailored to unique user needs. Some
participants felt many modules were not applicable, or that
the modules were rudimentary in terms of the content that
was covered. These comments likely reflected that many of
our participants had lived with BD for some time (decades,
on average), and thus had established expertise on their
condition. Commonly, participants noted the existing app
modules may have been more beneficial to them earlier in
their course of diagnosis. A participant stated, “I didn’t really
use much of the modules...I've been diagnosed for a long
time, and so I feel like I have a good sense of what my
diagnosis entails. So, it could be useful for somebody who’s
just starting on their journey.” Another participant said,
“[Modules] didn’t tell me anything that I didn’t already know.
The recommendations were so basic and the way they were
described was simplistic ... For me who’s lived with [BD] for
10 years or longer, it just didn’t seem helpful.”

To remedy this and allow for greater tailoring to content
level, this same participant suggested, “[The LG app] could
have an introductory questionnaire, so you can see how long
you've been struggling with [BD] and how much your need is
for this kind of support, how much you know about coping
skills, and how much you know about your moods.” Similarly,
another participant suggested having different “tracks” (ie.,
beginner, intermediate) on the app, based on how experienced
users are with their BD diagnosis.

Another suggested developing an algorithm that recognizes
what components the LG app user is interacting with and feeds
them personalized modules based on their activity. This
participant also suggested adding modules to the app over
time, so users pace themselves better and continually have
novel content to engage with. Regarding the pacing of the
modules, someone suggested “If youre going to make an app
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that helps, it’s got to work in the same way a counselor would
work. They don’t slam you with everything in those first six
months. They’ve got to get to know you to tailor the help
they’re trying to give.”

3.1.2.3. App suggestions

Participants made other suggestions to increase the interactivity
of the app, for purposes of more engaged and consistent usage.
Some participants suggested they would like the LG app to allow
them to interact and share their experiences with others using
the app because that would increase their engagement. One
participant suggested that the addition of a chat forum to the
app where “people could go in privately, anonymously, and
talk to each other about what they’re struggling with and
share coping skills” would be welcome, as this would allow
participants to share their experiences and feelings, reduce
stigma, and normalize living with BD.

While some participants asked for more opportunity to
interact with other users, others wanted the app itself to be
more engaging or novel across time. Many participants
suggested that they would like to see regular and/or varied
prompts from the app to stimulate their use and engage them
to promote more consistent usage. Similarly, one participant
suggested the app could provide mental and physical health
“tips-of-the-day” to increase daily engagement with module
Others
opportunities to promote more regular engagement with the

use and mood tracking. suggested  tailored
LG app. To demonstrate this, one participant suggested
programming the app to allow users to program a quote or
saying that they found helpful or uplifting to encourage usage
over time.

Multiple participants suggested personalized feedback
provided by the app based on their responses. For example,
one participant suggested adding a journal feature, in which
the participant could receive thoughtful feedback from a
provider or trained professional based on their entries. This
participant hoped that feedback would “not just be like ‘good
job, but something where someone actually reads it,

understands it, and gives insightful information about it.”

3.1.3. Finding 3: Some participants felt a
provider dashboard could have positive impacts
and were comfortable with providers viewing
their data continuously, while others had
hesitations with the provider dashboard due to
perceived efficacy and/or privacy

Participants were mixed in reaction to development of a LG
provider dashboard. This tool is currently being developed as a
component of the LG app with the intent to inform a learning
mental health care system (29-31) by allowing providers access
(with patient permission) to patient data between appointments,
for example on Mood Monitoring or module engagement, to
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better understand their patients’ symptom trajectories and
goals and subsequently adapt treatment and improve outcomes.

Participants had mixed feelings in their hypothetical
comfort level with using a digital dashboard to share mood-
related data with their mental health providers. Some felt the
use of a provider dashboard would be helpful and have
positive impacts. One participant, for example, saw the
dashboard as beneficial as it would improve the interactivity
of the LG app and feed into tailored feedback: “[T]hen at
least I don’t feel like my information is going to empty air,
that there’s some type of receiving end to it.”

Multiple participants also shared that they would be
comfortable with their providers viewing their data via a
provider dashboard between visits. One participant wanted
her providers to have an unrestricted view of her LG data on
their dashboard. Another participant postulated that it would
be helpful for his psychiatrist to routinely check his
dashboard (e.g., once a month) to see what, if anything, had
been changing with his mental health since he only sees his
psychiatrist once a year.

However, some participants had hesitations with the
provider dashboard due to concerns about privacy or provider
interest/use. One participant felt the dashboard was too
invasive: “This [feature] would need to be optional; I'd just
feel like Big Brother was watching me.” Other participants
didn’t believe their providers would look at the data provided,
negating the perceived effectiveness of this tool.

A subset of participants were generally open to sharing LG
data via the provider dashboard but felt there should be
limitations as to what providers could access. Participants
indicated that they would want to opt in or out of sharing
data with providers via the dashboard, and/or for provider
dashboard access to be “renewed” or revocable regularly (i.e.,
via electronic consent form).

4. Discussion

Identifying salient findings from interviews using affinity
mapping methodology has the potential to improve the
usability of the LG app and others like it for those with BD
and other mental health concerns. Understanding which
features most resonate with participants allows DMHI creators
to  Dbetter engage patients
interventions and sustain their use long-term. Understanding

via  technology-mediated
factors participants didn’t like or which precluded sustained
engagement with the LG app also highlights promising areas
for improvement, especially when coupled with participant’s
expressed interest in using LG long-term. These findings, and
especially suggestions for enhanced customizability and
interactivity, illuminate opportunities to improve the LG app
and may also be generalized for improving other DMHIs

targeting BD or other similar mental health concerns.
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Participant requests for improving the LG app often
involved more personalized feedback and/or integration with
other aspects of their health. These comments reflected a
desire for greater awareness and monitoring of other
behaviors that are less explicitly tied to their mental health
but are nonetheless relevant given their personal manifestation
of BD, and thus can provide more accurate insights into how
they are personally faring. These requests reflect downstream
needs for individuals with BD, including a need for DMHI
researchers and developers to understand how to creatively
personalize and engage users with digital mental health
support. Given the personal nature of this tailoring, however,
designing systems that ensure consumers have control of how
much or what is personalized or customized (e.g., through
options to opt-in) should be concurrently prioritized.

These considerations are also crucial for developing just-in-
time, adaptive interventions (JITAIs) in the BD space (32).
JITAIs are a type of intervention that provides tailored
support at the exact time of need and JITAIs’ utilization of
mobile technologies to capture the changing states of
individuals aids in the development of personalized and real-
time intervention strategies (32-34). Understanding users
receptivity to potential customization in DMHIs via JITAIs
holds promise for advancing engagement and satisfaction in
this space. This work also adds to research showing that
personalized feedback and support often leads to greater
engagement with DHMIs in the mental health space and
furthers researcher and developer understandings of user
motivations for wanting personalization and/or tailoring and
why they may matter for supporting longer-term DMHI
adherence or engagement. Our findings revealed an array of
preferences toward personalization, interaction, and feedback
provided by the LG app and future work understanding these
nuances is vital for DMHI success. For example, such insights
can help scaffold understanding of personalization “do’s” and
“don’ts” in the DMHI space, which is critical for prioritizing
high-quality data capture and integration for tailoring while
also protecting user privacy and minimizing user burden.

4.1. Limitations

The study included a small sample size of participants who
were both part of the Prechter Longitudinal Study and had
previously participated in a study using the LG app. As such,
these participants are likely more aware of their current needs
and more interested in pursuing treatment through DMHIs
than other individuals with BD. Further, participants had only
engaged with the LG app for up to six months, limiting their
Additionally,
interviews were retrospective. As enrollment into the original

perspectives on long-term LG app use.
study and subsequent use of the LG app occurred over a two-

year period, participants no longer had access to the app at
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the time of the interview, thus participant recollection (and
subsequent specificity) varied. The sample was predominantly
white, non-Hispanic females in middle age (M =492 years
old), which limits the generalizability of our findings. Further,
the average age of our sample was about 19 years above the
usual age of onset for BD, indicating that our participants
may have been living with BD for a longer period and
therefore, these results may not be applicable to individuals
early in their course of illness.

4.2. Future directions

These findings will be used to inform the development of
future DMHIs health
Specifically, this work will guide next-round developments for

and app-based mental support.
the LG app and determine where and how best to use the LG
dashboard to bridge the gap between BD patients and
providers in monitoring BD symptoms, progression, and any
relationships with LG app usage. Other work has highlighted
the benefits of implementing DMHIs in health care settings to
improve system integrations and communication and further
reduce the research-to-practice gap (7, 35). The feedback
provided by individuals with BD on the LG app and
dashboard will aid in the effective scale-up of both this
intervention and others to provide more accessible and
interactive mental health support through digital mental
health interventions.

5. Conclusions

DMHTIs have the potential to meet the increasing demand
for mental health care by providing flexibility for engaging in
healthcare management, thus improving equitable access to
mental health support for those with BD and other mental
illnesses. Understanding the features of DMHIs that most
resonate with users while acknowledging the current factors
that are not as favorable will allow DMHI researchers and
developers to improve the state of the technology, thus
increasing usage.
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