Original Report:
New Directions:

Innovations

PARTICIPATORY TECHNOLOGY
DEVELOPMENT TO ENHANCE

COMMUNITY RESILIENCE

Objective: To assess the feasibility of a
novel, partnered technology development
process to co-create mobile health applica-
tions (apps) addressing community health
priorities, using psychoeducation of cogni-
tive behavioral therapy (CBT) principles for
enhancing resilience as an example.

Design: Stakeholder engagement, work-
groups, pilot feasibility study using mixed
methods during October 2013 through
January 2016 over three phases: 1) defining
the vision of the project and increasing
technical capacity, 2) co-development and
pilot testing of the app, and 3) planning for
sustainability.

Setting: An academic-community partner-
ship in South Los Angeles, California.

Participants: Eight stakeholders; 30 pilot
participants from the community.

Main Outcome Measures: Qualitative
analysis of audio-recordings of the app
development process and stakeholder inter-
views, surveys of stakeholders’ perception of
the development process, app use data, and
feedback from pilot participants.

Results: The participatory technology
development process resulted in creation
and pilot-testing of a resiliency-focused text
messaging app. Of the 1,107 messages sent,
23 out of 30 (77%) app users responded to
explore interactive content. Stakeholders
reported increased perceived competency
in creating mobile apps and that the process
fostered a culture of co-leadership. There
was also sustained engagement in mobile
app development by stakeholders beyond
the initial project period.
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INTRODUCTION

Despite improvements in the
health of the US population in recent
decades,’ significant racial/ethnic dis-
parities in mental health care quality
and outcomes persist, including for

»? and impact the

depressed persons,
resiliency of communities to respond
to individual and community-level
stressors.”” Health information tech-
nologies such as mobile applications
(apps) hold promise for improving
access to care and health outcomes.
Yet, there are significant challenges

such as improving the relevance to
specific communities or individuals
and building trust in how technolo-
gies and data are used.”* In addition,
existing racial/ethnic disparities are
compounded by the inherent barriers
around health information technol-
ogy development including the tech-
nical complexity and cost of develop-
ment, resulting in a high barrier of
entry for creating, and challenges in
sustaining, technologies implemented
in practice and in the community.”"

Participatory approaches such as
community partnered participatory

Conclusions: This is the first study, to our
knowledge, to demonstrate the feasibility of
participatory technology development, an
approach involving direct participation in
the development, tailoring and maintenance
of a mobile app by a broad set of stakehold-
ers with high representation from racial/
ethnic minorities from an under-resourced
community. Participatory technology devel-
opment is a promising approach for creating
sustainable, relevant and engaging health
technologies across different technological,
clinical and community settings. Ethn Dis.
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rescarch (CPPR) have been recom-
mended to address health disparities
in under-resourced communities and
there has been growing interest in the
application of partnered approaches
in technology development.'” CPPR
involves engagement of broad stake-
holders (including community lead-
ers, providers, patients, researchers,

In our study, we adapted
and implemented
partnered methods from
CPPR, combined with
an accessible technology
development platform, to
explore the feasibility of a
partnered process to health

technology development.

health systems) with an emphasis on
equal power sharing, creating a culture
of trust and respect, two-way knowl-
edge exchange, and community and
academic co-leadership in all aspects
of research.'” A key goal in CPPR,
and in addressing health disparities,
is the focus on equity of power shar-
ing. This is especially challenging to
achieve with technology develop-
ment, where the locus of control rests
with those members able to directly
create and maintain an intervention.
Typically, for-profit companies as well
as academic or health system stake-
holders have greater technical and
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financial capabilities to do so."” In ad-
dition, a recent review of five case im-
plementations of partnered approach-
es to health technology development
highlighted several issues including
the resources and capacities needed
by community organizations to par-
ticipate in technology development,
limited opportunity for tailoring
technologies to individual or commu-
nity needs, and challenges in sustain-
ing these technology interventions."

Like the emphasis on direct en-
gagement in CPPR, direct engage-
ment by individuals has also been
increasingly recognized as a key deter-
minant of behavior change and bet-
ter health outcomes and satisfaction.
Patient engagement is a function of
organizational and societal factors"
as well as dependent on the motiva-
tion of the individual to engage in
them." Individuals with greater au-
tonomy and perceived competence
regarding their health care are more
likely to adhere to health recommen-

dations'>"”

and exhibit greater satis-
faction.” To conceptualize the effect
of individual-level engagement, we
draw on Self-Determination Theory
that frames the extent an individual
is motivated to initiate certain behav-
iors as related to the psychological
needs of autonomy (having the power
to make decisions), competence (ca-
pable of ascertaining goals and aims),
and relatedness (a positive connection
with the intervention).'® Satisfaction
of those needs increases individu-
als’ ability to regulate and maintain
their behavior, including those be-
haviors related to management of
their mental and physical health,
and may also extend to involvement
in health technology development."”
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End wusers and/or stakeholders
have been involved in creating health
technologies in at least some phases
of development (eg, participatory
design,”® user-centered design®' and
community-level participatory ap-
proaches'®). Yet, we have found no
reports of an integrated process of de-
velopment that pairs the co-leadership
and equal power sharing approach of
CPPR with involvement of partners
who have no technical expertise in
creating, tailoring, and maintaining
health technology interventions. This
direct involvement in the creation of
technologies may help support in-
creased adaptability and sustainability
of technologies, as well as uptake of
evidence-based health interventions.

In our study, we adapted and im-
plemented partnered methods from
CPPR, combined with an accessible
technology development platform, to
explore the feasibility of a partnered
process to health technology devel-
opment. Together, we co-created an
interactive, text messaging mobile
app based on content adapted from
an evidence-based manual to sup-
port community resiliency. We sub-
sequently conducted a feasibility
pilot of the co-created mobile app.

METHODS

Our study builds upon a long-
standing partnership between re-
searchers at University of California
Los Angeles (UCLA) and Healthy
African

(HAAF), a community-based agency

American  Families II
in South Los Angeles. This partner-
ship stemmed from the Community

Partners in Care (CPIC) study, a co-



alition approach to improve health
of minority communities.”> CPIC
also resulted in creation of a psycho-
education manual for CBT-informed
approaches to resiliency (B-RICH).”
As there was a need identified by
this partnership for increased access
to and dissemination of evidenced-
based interventions within the com-
munity, the partners decided to
adapt the B-RICH manual into an
interactive, text messaging mobile
app. Study activities were conducted
from October 2013 through January
2016 over three phases: 1) defining
the vision of the project and increas-
ing technical capacity; 2) co-devel-
opment and pilot testing of the app;
and 3) planning for sustainability.

South Los Angeles has a popula-
tion of 1.5 million (63.3 % Hispan-
ic, 32.4 % African American) with
high morbidity and mortality from
health conditions.* The project team
comprised eight primary stakehold-
ers (three academic, five community
partners; two male, six female) in-
cluding four African American, three
Caucasian, and one Hispanic/Latino
partner. Stakeholders varied in educa-
tion level: three stakeholders had some
college, one had a 4-yr degree, and
three had post-graduate education.
All procedures were approved by the
UCLA Institutional Review Board.

Participatory Technology
Development

The initial goal of the partnership
was to create an interactive mobile
app to address stakeholder health pri-
orities using a participatory technol-
ogy development approach. This ap-
proach combines best practices from

CPPR (including equity of power
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sharing and direct involvement of
stakeholders in all phases) with a
technology platform (Chorus) previ-
ously created by our group.”” Chorus
enables individuals without techni-
cal expertise (eg computer program-
ming) to be directly engaged in app
development. It provides a simple,
visual, web interface to create inter-
active mobile apps including interac-
tive web-based, text messaging and
voice apps without requiring pro-
gramming skills. This enabled the
group to directly create and itera-
tively modify their app in real-time
during workgroup sessions through-
out the project period. The partners
named the mobile app “B-RESIL-
IENT”, to reinforce the positive,
wellness framing of the intervention.

Pilot Test

We assessed the feasibility and
acceptability of the B-RESILIENT
interactive text messaging app us-
ing mixed methods. Thirty com-
munity participants were recruited
from a convenience sample from
the HAAF site in South Los Ange-
les to participate in the pilot. Par-
ticipants were adults aged >18 years,
who had previously interacted with
HAAF such as attending community
workshops and seminars. Consistent
with CPPR approaches of involv-
ing end-users as stakeholders, four
members of the stakeholder group
that were members of the end-user
community also participated in the
pilot study. Twenty-two (73%) par-
ticipants were female. Participants
included 17 (57%) African Ameri-
cans, 9 (30%) Hispanics/Latinos, 1
(3%) Asian and 3 individuals (9%)

where race information was not avail-
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able. Individuals used the app for 28
days and received daily text messages
with the option for responding to the
text messages for interactive content.

Analysis

Participatory Technology
Development Process

We conducted qualitative analy-
sis of the audio recordings from the
partnered workgroup sessions and in-
terviews of members from the project
team. We hypothesized prior to anal-
ysis that key constructs from Self-De-
termination Theory (autonomy, com-
petency, relatedness) would be present
in workgroup interactions.” Two
stakeholders collaboratively identi-
fied conversation topics in four repre-
sentative recordings. The workgroup
came to a consensus on the meaning
of each conversation, and how it relat-
ed to the Self-Determination Theory
constructs. Four stakeholders then
used the notes from the workgroup to
develop a codebook of themes, using
the Self-Determination Theory con-
structs as global codes, and through
consensus identified granular codes.

stakeholders
dently used the codebook to analyze

Two then indepen-
the workgroup recordings, followed
by discussion of the coding to en-

sure reliable application of the codes.

Use Metrics and Experiences

Use metrics of the app were gen-
erated through review of activity
logs, including messages sent by the
app and responses received from us-
ers. At the end of the pilot, we in-
vited participants to an optional
workgroup to discuss experiences

using the app. Nineteen (63%) of
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Planning

Oct °13: Workgroup 1
Relatedness:

® Defining community values (32%)
@ Importance of balancing knowledge
with community norms (31%)

Competency:

@ Learning Chorus functionality and
relating to desired functions (10%)

® Sharing mental health knowledge,
technical skills (19%)

Autonomy:

® Workgroup includes wide variety of
people to produce content (6%)

® Engaging all individuals in app
development via Chorus (3%)

continued on figure 2

Dec ’13: Workgroup 2
Relatedness:

® More focused discussion on target
population, their needs and how to
address via app (63%)

® Emphasizing import of casual
language to engage users (1%)

Competency:

® | carning Chorus functionality,
determining how users interact with
app, discussing privacy (17%)

® Sharing more specific knowledge
of depression (14%)

Autonomy:

@ More emphasis on collaborating
and reaching out to more
individuals and groups for insights
to develop app (10%)

Figure 1. Timeline of participatory technology development
Stakeholder events over the engagement period displayed in relation to Self-Determination Theory constructs. For identified topics within each construct, the percent of
time it was discussed is shown. Constructs are listed in order of most discussed. Three phases of engagement are highlighted including: initial planning and setting the goals

of the partnership; app development and pilot testing; and planning for sustainability.
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Development and Pilot Testing

Jan ‘14: Workgroup 3

Autonomy:

® Creating/tailoring app using
Chorus in real time (100%)

Relatedness:

® Developing content,
including word choice (88%)

Competency:

® Deciding how users will
interact with app,
reconciling app functionality
with desire functions,
checking app reliability (7%)

® Ensuring ease of use (2%)

Feb ‘14: Workgroup 4

Autonomy:

@ Creating/tailoring app using
Chorus in real-time (100%)

Relatedness:

o Editing content to ensure
precise, clear wording
(87%)

® Further defining target
population (3%)

Competency:

® Determining the structure
and flow of the app (5%)

® Discussing results from
testing the app, training
more users to use Chorus
(2%)

Dec ’14 to March ‘15

Held series of in-person
meetings and conference calls
that included:

® Continued development of
app (eg added daily
affirmations and more
interactions) and quality
checks of content and
performance
® Discussions about future June to July ‘15

plans, such as pilot testing
and measures of success B-RESILIENT Pilot

continued on figure 3

March to April July “15: Pilot Participant Workgroup

‘15 Autonomy:
Project team ® Feedback from pilot participants
conducted two- (entire meeting)
week pre-pilot test ¥ @ Eypand personalization (16%)
of B-RESILIENT ® Ability to share content with each
@ Team met to other (15%)
discuss ® Process for fostering user engagement
experiences and 2%)
identify what Relatedness:
worked/did not -
work
® Planned larger
pilot and began
recruiting and
consenting Competency:
participants @ Users perceive app as easy to use, but
wanted additional ways to explore
content (10%)

® Generally liked content, wanted more
content and engaging interactions
(44%)

@ Connect supportive relationships (4%)

Figure 2. Timeline of participatory technology development

Stakeholder events over the engagement period displayed in relation to Self-Determination Theory constructs. For identified topics within each construct, the percent of

time it was discussed is shown. Constructs are listed in order of most discussed. Three phases of engagement are highlighted including: initial planning and setting the goals
of the partnership; app development and pilot testing; and planning for sustainability.
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Sustainability

Aug ’15: Follow-up
workgroup meeting

Competency:

® Teaching how to use
Chorus to foster further
app development (20%)

® (Celebrating development
of the app and the resulting
app’s ease of use (1%)

Autonomy:

@ Reflecting on engagement
(19%)

® Affirming collaboration
(17%)

® Motivation for future
collaboration in app
development (16%)

® Importance of recognizing
outcomes (8%)

Relatedness:

@ Emphasizing app’s support
of relationships (1%)

@ Reflecting on challenges of
developing content within
app functionality (0.4%)

Figure 3. Timeline of participatory technology development

Stakeholder events over the engagement period displayed in relation to Self-Determination Theory constructs. For identified topics within each construct, the percent of
time it was discussed is shown. Constructs are listed in order of most discussed. Three phases of engagement are highlighted including: initial planning and setting the goals
of the partnership; app development and pilot testing; and planning for sustainability.
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the 30 participants from the pilot
attended the workgroup. Key points
from this workgroup were extracted
from review of audio recordings.

RESsuULTS

Participatory Technology

Development
We implemented CPPR tech-
niques to engage a stakeholder

group representing community and
academic partners over a two-year
period. The degree to which the
stakeholder

constructs from Self-Determination

discussions  reflected
Theory (autonomy, relatedness, and
competency) are outlined in Fig-
ures 1-3. During the initial stage of
the workgroup process, discussions
largely focused on the constructs
of autonomy and relatedness. Dur-
ing this period, stakeholders were
introduced to the Chorus website
and discussed the types of interactive
applications that could be created
using the platform. This enabled
real-time planning of the direction
for the intervention, characterized
by one stakeholder stating, “Our
plan is happening right here with you
all” The degree of co-creation was
reflected in conversations among
stakeholders, for example one stake-
holder stated, “Were producing [the
app] together,” to which others re-
plied, “Were finally on a roll’ and
“This is the vision of doing it together.”

Through this process, the work-
group determined that interac-
tive text messaging would enable
a greater number of community
participants to use the app since a
smartphone was not required and
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because text messaging was consid-
ered generally easy to use. The group
also identified community resilience
as the primary framing and chose
to adapt content from a resiliency
manual created as part of a previous
CPPR project (B-RICH).* During
the development phase of the app,
the workgroup adapted content in
the B-RICH manual for the tar-
get population, simplified content
for the shorter format of text mes-
saging, and decided on how us-
ers would interact with the app.

B-RESILIENT App

The interactive texting app was
organized around three topics from
the B-RICH manual and priori-
tized by the group to include: so-
cial support; healthy activities; and
cognitive restructuring. To improve
and
these concepts were framed by the
group as “BUDDY,” “BREAK,” and
“BOOST” respectively. Due to the
framing of the app around wellness,

accessibility reduce stigma,

the workgroup decided that posi-
tive affirmations would be beneficial;
these were also included, adapted
from existing affirmations available
to the community partners. Partici-
pants would receive daily affirmation
text messages in the morning, fol-
lowed by a text message asking what
they needed that day. Users could
optionally respond via text message
to explore interactive content from
any of the three main topics of the
app (“What do you need today?
TEXT back 1 for a BUDDY, 2 for
a BREAK, or 3 for a BOOST”). For
example, if texting “BREAK” the
app would respond with messages to
learn concepts of healthy activities.

Ethnicity & Disease, Volume 28, Supplement 2, 2018

Pilot Test

Of the 30 pilot participants, 28
(93%) completed the study, with
only two individuals texting “STOP”
to end the study early. A total of
1,107 text messages were sent by
the app during the pilot. More than
three-fourths of users (n=23; 77%)
interacted with the app by texting
back at least one response to explore
interactive content, sending an av-
erage of 17.7 text messages per per-
son over the 28-day period of use
(SD 16.8; Max: 56; 406 total mes-
sages received from participants).

Based on user feedback from
the workgroup at the end of the pi-
lot period, participants regarded the
app as easy to use. For example, one
participant shared, “7 am not techni-
cally savvy. And [the app] was sim-
plistic. It was constant. I didnt have
to think about it, how to figure stuff
out” Workgroup participants agreed
that the content was helpful, particu-
larly the “BOOST”, “BREAK”, and
daily affirmation components and
ability to explore topics by respond-
ing to the text messages. Participants
also made requests for expanding
content available in the app and sug-
gested organizing content around
actionable tasks they could imple-
ment in their daily routine. Some
participants found the text messages
to be “ro0 generic” One participant
explained, “I£s just too redundant after
Tve already gone through the prompts
[text messages].” The participants dis-
cussed the importance of making
the content delivery motivational, as
a “call ro action” or “something entic-
ing that would draw [them in to using
the app]” and a desire to further tai-
lor the app such as setting their own
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schedule of when to receive the mes-
sages and customizing the content
by the mood of the user on that day.

Sustainability

After the B-RESILIENT pilot, the
stakeholder group assessed the state
of the partnership and planned for fu-

We engaged stakeholders,
with high representation
[from raciallethnic
minorities from an under-
resourced community, as
equal co-partners at all
stages in the development
process to co-create,
evaluate, and plan
for sustainability of a
resiliency-focused mobile

health app.

ture directions. In the stakeholder ex-
it-survey, all partners agreed with the
statements: “This project builds on
resources and strengths in the com-
munity” and “This project balances
research and social action for the mu-
tual benefit of all partners.” Almost
all agreed with the statement: “This
project views community-engaged
research as a long-term process and
a long-term commitment” (n=7/8).
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The partnership also resulted in com-
mitment to ongoing efforts with all
members agreeing or strongly agree-
ing with the statement “I am commit-
ted to continuing to adapt and expand
the type of mobile health apps cre-
ated in the B-RESILIENT Project.”

Regarding competency to create
an app, six stakeholders reported in
the exit-survey that before participat-
ing in this project they strongly dis-
agreed or disagreed that they thought
they were competent to help create a
mobile app. This contrasts with their
views after participating where six
stakeholders agreed or strongly agreed
with that statement. Interest in being
involved in technology development
also changed among stakeholders.
Before participating, two stakehold-
ers strongly disagreed or disagreed
and four neither agreed nor disagreed
with the statement “I hoped to be in-
volved in creating apps (such as au-
tomated texted messages or mobile
app) in the future.” After participat-
ing, seven stakeholders agreed or
strongly agreed with that statement.

We also assessed the state of the
partnership through stakeholder in-
terviews at the end of the project peri-
od. Stakeholders described a desire to
expand the project (“My hope for the
next phase is that we continue to move
Jforward and do it on a larger scale”),
expressed improved competence in
technology development (7 have no
background in technology, and [Cho-
rus] made me feel like our partnership
could do anything... it was a whole
new level of feeling like we could step up
to the plate and use even modern tech-
nology in a way that was respectful of
the community’), and stimulation of
new intervention ideas for next steps
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(“This project has given me the idea that
there are other ways that you can create
things, using the technology, to change
things and to make quality of life bet-
ter for people”). The stakeholder group
also subsequently received additional
grant funding based on this pilot work
to continue development, integrate
changes based on pilot phase feed-
back, and conduct a pilot random-
ized control trial of the modified app.

DiscussioN

This study describes the feasibil-
ity of a novel process of technology
development that integrates com-
munity-partnered research principles
with a technology platform (Cho-
rus) aimed at reducing the technical
and financial barriers of mobile app
development. Through this process,
we engaged stakeholders, with high
representation  from  racial/ethnic
minorities from an under-resourced
community, as equal co-partners at
all stages in the development process
to co-create, evaluate, and plan for
sustainability of a resiliency-focused
mobile health app. To our knowl-
edge, this is the first report describing
this level of engagement of commu-
nity stakeholders without technical
expertise directly in the technology
development and maintenance pro-
cess. The pilot test of the co-created
app demonstrated broad engagement
by end-users with 93% complet-
ing the pilot and 77% responding
to prompts to explore interactive
content of the app. Feedback from
end-users noted the ease of use and
simplicity of the texting app and also
that additional content was desired.



When considering opportunities
to address the technical and financial
barriers to health technology develop-
ment, there are two broad approaches:
1) increase the technical skill and in-
frastructure capacity available within
communities; or 2) reduce the level of
technology resources required. Previ-
ous groups utilizing partnered meth-
ods for technology development have
suggested strategies to support the
first option (eg, encouraging educa-
tion in computer programming skills
by stakeholders), while primarily
utilizing academic stakeholders and
capacities for technology develop-

.21 This is reasonable consid-

men
ering the limited access to computer
programmers and that supporting
their efforts requires significant fi-
nancial resources.” Our approach is
complementary, but uniquely focuses
on the second option by using a tech-
nology platform that reduces the level
of technical skill required through the
use of a visual interface to configure
applications. Ultimately, this ap-
proach may also promote an increase
in technical capacity of communities
as we observed an increase in both
interest and perceived competence in
creating mobile health interventions
from stakeholders. Facilitating this
level of direct involvement may help
shift the locus of control in technol-
ogy development to the stakeholder
group by enabling members to direct-
ly create and maintain technologies,
rather than the control resting only
with those having advanced techni-
cal capacities and financial resources.
This partnered approach also encour-
ages an evolving, iterative process for
developing technologies rather than
framing development as resulting in
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a specific app as a final endpoint. This
is consistent with diffusion of inno-
vation theory in which adoption is
considered a “process rather than an
event, with different concerns be-

ing dominant at different stages.””’
g g

Limitations

This study has several limita-
tions. First, it builds on a single,
longstanding community partner-
ship. It will be important to evalu-
ate this process with different kinds
of partnerships at different stages of
engagement (early vs long-standing).
The stakeholder survey was assessed
at the end of the project period and
relied on recall of perceptions prior
to engaging in the project. Future
studies may examine the longitudi-
nal effect of participatory technol-
ogy development approaches, for
example if they result in sustained
engagement in technology develop-
ment and increases in community
technical capacity over time. The pi-
lot study used a convenience sample
to assess the feasibility of the app.
Randomized clinical trials using
larger study populations and exam-
ining the effectiveness of co-created
apps in modifying clinical outcomes
may be informative. Our approach
utilized a single technology platform
(Chorus) but it may also be possible
to implement this process with other
platforms that enable direct develop-
ment of technologies by individu-
als with limited technical expertise.
The emergence of these additional
platforms may be supported by fo-
cusing new technology development
around reusable, accessible platforms
as opposed to developing custom-
ized tools for individual projects.

Ethnicity & Disease, Volume 28, Supplement 2, 2018

CONCLUSIONS

To our knowledge, this is the first
study to demonstrate the feasibility
of participatory technology develop-
ment, involving direct participation
in the development, tailoring and
maintenance of a mobile app by a

broad set of stakeholders with high

representation  from  racial/ethnic

minorities from an under-resourced
community. The approach resulted in
not only the creation of a community-
tailored text messaging mobile app to
support resiliency butalso represents a
potential model for a sustainable pro-
cess of technology development. Par-
ticipatory technology development,
while applied in this study to mobile
app development, is a promising ap-
proach for health technology devel-
opment across different technologi-
cal, clinical and community settings.
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