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Abstract
Background: Hospital-based violence intervention programs have shown promise in mitigating the effects of violence, but
their impact is limited by time constraints and inefficient practices faced by the violence prevention professionals (VPPs) who
function as case managers. Mobile health (mHealth) apps offer the potential to enhance communication and service delivery
between VPPs and clients, but few have been specifically designed for vulnerable populations.
Objective: This study aims to design an mHealth app to improve communication and access to resources between survivors of
violence and their VPPs using human-centered design (HCD) and iterative prototyping methods.
Methods: HCD methodology was used, including rounds of Participatory Design, Low-fidelity Prototype Testing, and
High-fidelity Prototype Testing. The Participatory Design phase included in-depth interviews and co-design, followed by
inductive qualitative analysis to inform the mHealth app’s initial low-fidelity design. The Low-fidelity Prototype Testing phase
included in-depth interviews with probing questions about the low-fidelity design, followed by inductive qualitative analysis
to inform the mHealth app’s initial high-fidelity design. The High-fidelity Prototype Testing phase used the Rapid Iterative
Testing and Evaluation (RITE) method and inductive qualitative analysis to rapidly collect and integrate VPP feedback into the
mHealth app’s final design approved for implementation.
Results: Nine VPPs participated in 3 rounds of testing and feedback. Participatory Design identified four key themes: (1)
trust, (2) personal connection, (3) tailored resource curation, and (4) management of administrative burdens. Low-fidelity
Prototype Testing identified three additional key themes: (5) intuitive and comprehensive design, (6) dynamic journey and
sense of progress, and (7) standardization of verbiage and design choices. High-fidelity Prototype Testing through RITE
identified 181 actionable issues, with 133 addressed, achieving a 73% impact ratio (used to measure the effectiveness of
usability improvements). High-fidelity Prototype Testing identified 9 key themes, reaffirming 5 themes from prior testing
sessions (themes 2, 3, 5, 6, and 7) and uncovering four novel themes: (8) control over boundaries, (9) celebration of client
successes, (10) client empowerment, and (11) warm handoff. The final mHealth app version adapted from 3 low-fidelity digital
representations (wireframes) to 25 high-fidelity wireframes of a mHealth app to support case management.
Conclusions: The combination of HCD and RITE methodologies resulted in an mHealth app tailored to the needs of VPPs
working with survivors of violence. This approach may be transferable to the development of other mHealth apps for
specialized populations, although further research with larger samples would be needed to establish generalizability.
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Introduction
Violence is a public health crisis that disproportionately
affects vulnerable populations [1,2]. Hospital-based vio-
lence intervention programs (HVIPs) are evidence-informed
initiatives designed to address the social determinants that
increase the risk of violence and to prevent repeat injury
[3]. While HVIPs have demonstrated promise, their over-
all impact is often constrained by inefficient communica-
tion and labor-intensive case management workflows [4].
Building strong, trust-based relationships between HVIP
case managers, known as violence prevention professionals
(VPPs), and patients impacted by community violence who
enroll in HVIPs (clients) is central to the success of these
programs. However, this process is time-consuming and
difficult to sustain, given limited resources and high caseloads
[4].

Despite more than 350,000 violence-related emergency
department visits each year in the United States [5], no
mobile app, to our knowledge, currently exists to support
the unique case management needs of HVIPs. Address-
ing community violence is critical, not only because of
its immense human cost but also due to the opportunity
for substantial impact on health care systems. Survivors
frequently endure lasting psychological and physical trauma,
including a high prevalence of posttraumatic stress disorder
[6]. These burdens on individuals and families are also
magnified into system-level effects. In the year of 2016,
violence-related injuries cost the United States an estimated
US $2.7 billion in health care expenses [7].

Previous research [8] conducted within a San Francisco
HVIP identified several barriers faced by both clients
and VPPs that could be mitigated through mobile health
(mHealth) solutions. These challenges include the need
to balance consistent emotional support with professional
boundaries, offer communication that feels personal yet
efficient, and recognize healing as a long-term journey
requiring skill development and lifestyle changes. From
this work, key design opportunities emerged: (1) max-
imize personal connection while regulating access, (2)
enable personalized yet automated interactions, and (3)
promote accountability while celebrating client progress. This
research, along with other studies, suggested that a tailored
mHealth app could reduce the risk of reinjury and reperpe-
tration of violence by improving communication between
clients and staff in HVIPs [5,8]. However, developing such
tools requires design approaches that directly address VPP
workflow challenges, including time constraints, fragmented
systems, and the need to balance relationship building with
professional boundaries. Translating these complex require-
ments into functional digital solutions demanded a systematic,
user-centered methodology capable of capturing both explicit
needs and latent design opportunities.

Existing digital health research has shown that mHealth
apps can effectively influence health behaviors [9,10]. This
potential is especially relevant for HVIPs, which serve young
and vulnerable populations [11]. Given the high rates of
smartphone use among emergency room patients, including
those with violent injuries, mHealth apps may be a valuable
tool in this context [12,13]. The recent increase of mHealth
apps used to support health care delivery [9,10] highlights
the importance of designing effective tools, yet many of
these mHealth apps lack evidence of effectiveness and fail
to involve end users in the design process [14]. Without
adequate consideration of user needs, these mHealth apps
risk the aforementioned ineffectiveness or potentially causing
harm. This would exacerbate existing issues in the health care
system [15,16]. Few digital interventions have been designed
for and with vulnerable populations, and existing digital
interventions for vulnerable populations often have low usage
rates [17-19], indicating that they do not adequately meet user
needs in the context of their daily life. This underlines an
avenue for better addressing those user needs: involving users
in designing mHealth apps. A human-centered design (HCD)
approach offers a framework for iteratively designing and
testing mHealth app concepts to enhance their acceptability
and usability, which is applicable to the HVIP context.

HCD is a methodology used to design novel interventions
that meet real human needs through empathetic, rigorous
qualitative investigation and iterative design of prototypes
[20]. HCD has been used to develop and enhance the
effectiveness of mHealth tools [21] as well as other health
care innovations. HCD emphasizes iteration and collabora-
tion by incorporating user feedback into each of its 3 key
stages, including the “Inspiration Phase,” “Ideation Phase,”
and “Implementation Phase” [22]. The “Inspiration Phase”
involves understanding the problem by thematically analyzing
qualitative data gathered from key users and stakeholders
through in-depth interviews in order to uncover underly-
ing design opportunities [23]. The “Ideation Phase” entails
brainstorming solutions, co-designing prototypes with users
and stakeholders, and testing the desirability, feasibility,
and viability of prototypes and iteratively refining them
as needed [23]. The “Implementation Phase” pilot-tests
refined prototypes in context, allowing for further iteration
and evaluation [22]. HCD methodology therefore involves
end-stage users in every step of the design process.

In health care, HCD has been used effectively to design
and improve innovations that improve service and patient
experience. For example, HCD was leveraged for develop-
ing a game-like simulation for lower back pain [24] and
for creating virtual reality experiences to alleviate symp-
toms of posttraumatic stress disorder [25,26]. While many
mHealth studies using HCD have focused on developing
patient self-management or caregiver support tools [27-29],
none have addressed mHealth apps for care teams and case
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management. Few mHealth design studies have documented
the use of the Rapid Iterative Testing and Evaluation (RITE)
method for usability testing, whereby design changes are
made immediately after issues are identified (often after just
1 user). Historically, the RITE method has most commonly
been used to iteratively enhance video games [30,31]. The
RITE method allows for rapid iteration and continuous
improvement throughout the testing process. It also adds
structure to rapid testing by classifying usability issues into
categories based on clarity of cause and feasibility of solution,
enabling actionable issues to drive rapid changes [31]. In a
mixed methods approach, HCD ensures cultural consonance,
while RITE adds analytic rigor by quantifying and prioritizing
usability defects in real time, a combination rarely reported in
mHealth app development [32-34].

Our study aimed to apply HCD, with a focus on the
“Ideation Phase,” to develop an mHealth app tailored to the
needs of vulnerable populations and their care teams, with the
goal of enhancing service delivery and effectiveness within
HVIPs. It builds on prior research conducted during the
“Inspiration Phase” [8], which laid the groundwork for this
initiative. Our approach was to (1) co-design and iteratively
refine the mHealth app with HVIP VPPs using an HCD and
RITE mixed methods approach, and (2) report the resulting
usability metrics and emerging qualitative themes for the
development of future HVIP digital tools.

Methods
Study Design and Setting
We conducted a prospective observational mixed methods
study using HCD methodology paired with the RITE method
[31] to develop an mHealth app to improve communication
and access to resources between clients and their VPPs.

Our study was a collaboration between the San Francisco
Wraparound Project (WAP) and The Better Lab. WAP, an
HVIP at Zuckerberg San Francisco General Hospital and
Trauma Center, supports survivors of intentional violence
by connecting them with culturally congruent VPPs at the
point of care. VPPs help clients access resources, such as
employment, education, legal aid, and mental health services,
to reduce reinjury risk [4,23]. The Better Lab is a design
research laboratory based in the University of California
San Francisco (UCSF) Department of Surgery dedicated to
innovating health care service solutions through HCD that
enhance care and health outcomes of vulnerable populations.
Research occurred from 2020 to 2024. Due to COVID-19

shelter-in-place orders, data collection took place remotely
via videoconferencing in 2020‐2021. From 2022 to 2024,
activities took place on-site at Zuckerberg San Francisco
General Hospital.
Ethical Considerations
This study was approved by the UCSF Institutional Review
Board (protocol number 17‐23752). Verbal informed consent
was received from each participant prior to their engagement
in any research activities. To protect participant privacy,
remote interviews (2020‐2021) were conducted via video-
conferencing with participants in private locations, while
in-person sessions (2022‐2024) occurred in private offices
at San Francisco General Hospital. All recordings were
stored on password-protected servers accessible only to the
research team, and participant identifiers were removed from
transcripts and replaced with codes. All data were managed
in compliance with UCSF data security policies. Upon study
completion, each participant received modest compensation
in the form of a Visa gift card for US $50.
Participants
Inclusion criteria for VPP participants included (1) current
employment at WAP as a VPP or supervisor, and (2)
active involvement in direct case management with clients
enrolled in the HVIP. No minimum experience threshold
was required, allowing us to capture perspectives from
both new and veteran staff. Demographic data (age, gender,
and race or ethnicity) were not systematically collected to
preserve participant privacy in this small, identifiable sample;
however, the WAP team reflects the demographic diversity of
the communities they serve, with multilingual and multicul-
tural representation among staff. Due to significant staff
turnover between 2020 and 2024, a total of 9 VPPs partici-
pated in user testing, although only 4-5 were employed by
WAP at any one time. Only 1 VPP, the supervisor, remained
consistent throughout the entire study, participating in all 3
rounds of user testing. Participants ranged in experience from
less than 1 year to more than 20 years in violence intervention
work.
Ideation Phase Methods
This research focused on 3 specific subphases of the
HCD methodology within the “Ideation Phase”: Participatory
Design, Low-fidelity Prototype Testing, and High-fidelity
Prototype Testing (Figure 1). High-fidelity Prototype Testing
was enhanced by the addition of the RITE method to increase
the rigor of HCD with a mixed methods approach.
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Figure 1. A 3-phase model of human-centered design methodology highlighting the methodologies within the Ideation Phase.

Participatory Design and Thematic
Analysis
Participatory Design involves the active inclusion of
nondesigner stakeholders in the design process by asking
them to brainstorm their own ideas. This approach aims to
promote ethical engagement and mitigate traditional research
power dynamics. It also aims to generate innovative concepts
sourced directly from users, rather than validating pre-exist-
ing ideas [35]. Qualitative analysis of feedback from the
Participatory Design phase informed the development of
initial low-fidelity prototypes.

In this phase, semistructured interviews were conducted
with VPPs to understand their roles, daily workflows, key
client interactions, and challenges. VPPs also participated in
co-design activities [36] by sketching visual concepts for the
mHealth app on paper templates or guiding the interviewer in
illustrating their ideas.

A remote interview lasting 60‐90 minutes was conducted
in 2020 with each of the WAP’s 5 VPPs on staff at the
time. A pair of researchers facilitated each session: 1 design
researcher (DP) led the interview while an observer took
detailed notes. Due to privacy concerns raised by the VPPs,
sessions were not audio-recorded or transcribed. Instead,
notes from the observing researcher were analyzed induc-
tively using general thematic analysis [37]. Two research-
ers (DP and AB) independently reviewed observation notes
and generated initial codes. The research team then collabora-
tively conducted affinity mapping [38] using the MURAL
digital collaboration platform, grouping related codes into
candidate themes. Key themes were identified and valida-
ted through confirmation from the VPP supervisor, who
confirmed that the themes accurately reflected VPP experien-
ces and priorities. These themes were then used to inform the
design of initial low-fidelity digital representations, known as
“wireframes,” of a mobile app interface.

Low-Fidelity Prototype Testing and
Thematic Analysis
The Low-fidelity Prototype Testing phase involved gathering
user feedback on simple design representations focusing only
on basic structure and functionality [39]. At the completion
of this phase, qualitative analysis of feedback informed the
development of a final low-fidelity prototype. This final
low-fidelity prototype was then iterated to an initial high-
fidelity prototype. This was a VPP prototype, with plans for
subsequent development of the client interface.

Initial low-fidelity prototypes were created using a digital
low-fidelity prototype development tool called “Balsamiq.”
These prototypes included wireframes of a client dashboard,
client profile, and resources section. Each wireframe included
specific features identified as essential by prior research [8]
and initial interview data collected during the Participatory
Design phase. VPPs were presented with these prototypes
and guided through a semistructured interview with prompts
related to each wireframe. Feedback was used to evaluate the
relevance of the low-fidelity wireframe features.

A semistructured interview was conducted and audio
recorded with each of WAP’s 5 VPPs in 2020. Each session
lasted 60‐90 minutes and was led by a design researcher (DP)
with an observing researcher present. Two researchers (DP
and AB) independently coded transcripts and then met to
compare codes and resolve discrepancies through discussion.
The coding team used affinity mapping in MURAL to cluster
related codes and identify emergent themes. Preliminary
themes were reviewed with the VPP supervisor to ensure
alignment with VPP workflows and needs. Thematic analysis
guided refinement of wireframes and informed the creation of
a final low-fidelity prototype in Balsamiq.

At the end of the Low-fidelity Prototype Testing phase,
the final low-fidelity Balsamiq wireframes were transitioned
into initial high-fidelity prototypes using Figma (Figma Inc).
Figma is a digital prototyping software that creates partially
interactive wireframes that allow users to click through core

JMIR FORMATIVE RESEARCH Salvatori et al

https://formative.jmir.org/2026/1/e79533 JMIR Form Res 2026 | vol. 10 | e79533 | p. 4
(page number not for citation purposes)

https://formative.jmir.org/2026/1/e79533


functions, simulating realistic user experiences. Visual design
choices, including layout and color, were refined using both
participant feedback and established user interface design
principles [40].
High-Fidelity Prototype Testing, Thematic
Analysis, and the RITE Method
High-fidelity Prototype Testing involved presenting refined
wireframes of the mHealth app in Figma to simulate real
user experiences [41]. These prototypes were used to test
functionality, usability, and visual design before implemen-
tation. Thematic analysis and the RITE method [31] were

used to guide iterative improvements and to create a final
high-fidelity prototype.

The RITE method was adapted for this study as an
alternative to traditional usability testing. We extended the
standard 4-category RITE framework with 2 additional
categories: “category 5” captured positive feedback to ensure
that valued features were preserved in subsequent iterations,
and “category 6” documented conflicting feedback between
VPPs to guide decisions about user configurability versus
standardization. This modified 6-category framework (Table
1) allowed us to not only track usability problems but also
design successes and areas requiring flexible solutions.

Table 1. Rapid Iterative Testing and Evaluation method categories.
Category Definition of category Example
Classic RITEa method categories
  1 Issues with an obvious cause and obvious

solution that can be implemented quickly.
Text changes, relabeling buttons, and rewording
dialog boxes.

  2 Issues with an obvious cause and obvious
solution that are difficult to implement quickly
or within an appropriate time frame.

Difficult new features, current features that
require substantial design and code changes.

  3 Issues with no obvious cause and therefore no
obvious solution.

Not enough information to assign a cause.

  4 Issues due to other factors. Test script, interaction with participant.
Added RITE method categories
  5 Positive feedback Satisfaction, excitement, and agreement.
  6 Feedback conflicts with another user’s feedback Conflicting feedback from 2 or more users.

aRITE: Rapid Iterative Testing and Evaluation.

“Category 1” issues were fixed immediately in Figma
before the next session. “Category 2” issues were either
implemented between testing rounds or verbally valida-
ted with subsequent participants before committing resour-
ces. “Category 3” issues were explored through follow-up
questions in future sessions or discussed with the VPP
supervisor. “Category 4” issues were addressed by modifying
research protocols.

“Category 5” feedback (positive responses) was documen-
ted to ensure that valued features were preserved in subse-
quent iterations. “Category 6” conflicts were resolved by
(1) asking clarifying questions in subsequent sessions to
understand underlying needs, (2) exploring design solutions
offering user configurability when possible (eg, privacy

toggles), or (3) making final decisions collaboratively with
the VPP supervisor when configurability was not feasible.

Eight semistructured interviews were conducted: 5 with
the WAP VPPs in 2020 and 4 with the WAP VPPs in
2024, with the consistent VPP supervisor participating in
both rounds of interviews. Each 60‐ to 90-minute interview
was led by a design researcher (AB in 2020 and MGS
in 2024) with an observing researcher (DP in 2020 and
DG in 2024). Participants were guided through the Figma
prototypes, focusing on navigating the wireframes. They were
asked to complete tasks (Table 2) and verbalize their thought
process. Researchers observed difficulties and confusion, and
follow-up questions probed usability, relevance of informa-
tion, and emotional responses to the mHealth app.

Table 2. Key tasks identified for testing the mobile health app wireframes using the Rapid Iterative Testing and Evaluation method.
Wireframe titles Key task
Sign-up Create account with the mHealtha app
Login Log in to the mHealth app
Patients impacted by community violence who enroll in HVIPs (client) dashboard

Acknowledge client check-in reminder
Filter clients by priority
Clear client filter
Add a client

Client profile
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Wireframe titles Key task

Access client profile
Send badge to client
Access client “Care Plan”

Care plan
Access client “Care Plan”
Access client milestones
Add a milestone
Access client tasks and subtasks

Resources
Acknowledge resource updating reminder
View employment resources
Search for specific job
Add job posting
View new posting detail
See options for interacting with job posting
Send job posting to client
Add job posting to correct milestone in “Care Plan”
Search youth resources

Messaging
View all messages
Navigate to new message
Send message in an existing chat
Add message from client as task to “Care Plan”

VPPb profile
Access VPP profile
Edit VPP profile
Grant client access to other VPPs
Access achievements

amHealth: mobile health.
bVPP: violence prevention professional.

Each interview was transcribed, and feedback was catego-
rized by wireframe and RITE classification. Actionable
feedback (“categories 1 and 2”) was prioritized for immedi-
ate revision before the next testing session unless technical
limitations prevented doing so. If a “category 1” or “cat-
egory 2” change could not be implemented immediately,
it was verbally tested with future participants. For exam-
ple, interviewers asked questions such as: “How would
you feel about including a VPP profile?” or “How would
you feel if we added a photo of you?” “Category 3” and
“category 4” feedback was reviewed with the VPP supervi-
sor and subsequently addressed. To address “category 6”
feedback (user disagreement), clarifying questions regarding
the topic(s) were asked in future testing sessions. When
disagreements persisted, solutions allowing user choice were
explored. If the user choice was not feasible, final design
decisions were made in collaboration with the VPP supervi-
sor.

In addition to categorizing feedback using the RITE
method, thematic analysis of data from the High-fidel-
ity Prototype Testing phase was conducted using affinity

mapping in MURAL. Two researchers (MGS and DG)
independently coded interview transcripts and observation
notes and then collaboratively synthesized codes into
themes through iterative affinity mapping sessions. The
VPP supervisor reviewed and validated final themes to
ensure that they accurately represented VPP perspectives and
operational realities. The emerging themes informed further
improvements and inspired the creation of new wireframes.
All feedback was organized by wireframe and used to
guide iterative design refinements. Testing continued until
saturation was reached when no novel themes emerged in the
final 2 interviews. By the ninth session, feedback focused
on refinements rather than new problems, indicating adequate
sampling for prototype development. Together, the results
from the RITE method and thematic analysis shaped the final
high-fidelity prototype.
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Results
Overview
Nineteen user-testing sessions were performed in total (5 in
Participatory Design, 5 in Low-fidelity Prototype Testing,
and 9 in High-fidelity Prototype Testing). A total of 11
key themes emerged from qualitative analysis of the testing

sessions, with some themes emerging across several of the
3 phases (Table 3). Feedback captured during High-fidelity
Prototype Testing was coded into 1 of 6 RITE categories. The
mHealth wireframes were iterated toward an implementable
solution, expanding from 3 initial low-fidelity wireframes to
a final number of 25 distinct and interactive high-fidelity
wireframes. These wireframes were approved for implemen-
tation by the VPPs and the program director of the WAP.

Table 3. Overview of themes by testing phase.

Theme Description Representative quote from VPPa

Phase of testing

Participatory
design

Low-fidelity
prototype
testing

High-
fidelity
prototype
testing

1. Trust VPPs emphasized the importance
of gaining trust from their clients to
create space for vulnerability within
the app.

“[redacted] seen me in the community
but didn’t really know me. We had to
build a rapport...”

✓ N/Ab N/A

2. Personal connection VPPs emphasized the importance
of using the app to build personal
relationships with their clients.

“...because now, my client also gets a
little bit of information about me.”

✓ N/A ✓

3. Tailored resource
curation

VPPs expressed a need for curated,
easily accessible resources within
the app that are tailored to specific
demographics.

"What about for the women? It’s a
slight different need…finding child
care, making sure the kids are in the
appropriate schools...there’s been more
of a lack of resources for the young
women.”

✓ N/A ✓

4. Management of
administrative burdens

VPPs desired to remain organized
and efficient by using the app to
reduce administrative burdens.

“[if I had the app] I probably wouldn’t
even text. I could just send him that
information to go check out that place.”

✓ N/A N/A

5. Intuitive and
comprehensive design

VPPs highlighted that the app
should be intuitively designed and
include only relevant features.

“If I’m just going to click on here
and...apply for a job...where? What?
When?”

N/A ✓ ✓

6. Dynamic journey
and sense of progress

VPPs wanted a way to track and
manage client progress over time.

“Now, it should be like...progressing,
not progressing, or completed.”

N/A ✓ ✓
7. Standardization of
verbiage and design
choices

VPPs emphasized the need for
consistent language and design
throughout the app to avoid
confusion.

“I think it should be standard...one of
the things that I’m learning with this
job, we got to speak the same
language.”

N/A ✓ ✓

8. Control over
boundaries

VPPs expressed the need for both
them and their clients to control
how much or little personal
information they share in the app.

“...think it should be private
because...people are picky...who’s
going to see this? I think the outside
world should not see this.”

N/A N/A ✓

9. Celebration of client
successes

VPPs highlighted the importance of
recognizing and celebrating small
achievements along a client’s
journey in the app.

“...he or she sees that they’re getting
affirmation...it gets them a boost of
confidence...everyone needs a little pat
on the back.”

N/A N/A ✓

10. Client
empowerment

VPPs wanted their clients to feel
empowered by having access to as
much information as possible in the
app to support their healing and
recovery independently.

“...this is the empowerment side of the
app to help the client start to follow
their own care plan and do their due
diligence of completing the tasks.”

N/A N/A ✓

11. Warm handoff VPPs emphasized the importance
of directly and personally referring
their clients to resources in a
personal manner within the app.

“...like to warm hand off to clients, so I
will contact the resource and let them
know that I have a client that I’m
sending over.”

N/A N/A ✓

aVPP: violence prevention professional.
bN/A: not applicable.
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Ideation Phase Results

Participatory Design and Thematic Analysis
Results
Participatory Design involved interviewing VPPs about their
case management workflows as well as asking them to sketch
concepts that could be incorporated in the mHealth app.
Through general thematic analysis of these testing sessions,
4 key themes emerged: trust, personal connection, tailored
resource creation, and management of administrative burdens.
Trust (theme 1) was a central theme, with VPPs emphasiz-
ing the need to “build trust by following through on their
word” and noting that “if clients don’t trust, they don’t
share.” For instance, VPPs described scenarios where clients
initially withheld concerns or personal struggles until multiple
successful follow-throughs on small promises demonstrated
reliability. Establishing rapport was seen as essential to
successful case management. Personal connection (theme 2)
was the second theme, with participants highlighting the
importance of maintaining a “human factor in the app” to
promote strong relationships. VPPs described wanting to
share personal details such as their own music preferences
or hobbies to help clients see them as real people, not just
institutional representatives, which facilitated more authen-
tic conversations about difficult topics. Tailored resource
curation (theme 3) was a third theme, as VPPs described
difficulty in finding and disseminating relevant information.
VPPs described scenarios such as parents needing employ-
ment that accommodated childcare schedules, or a client with
limited English proficiency requiring services with specific
language support, situations where generic job boards or
resource lists failed to meet actual needs. They noted that
referring clients to a specific person, rather than a gen-
eral service, was more effective, and that sorting through
extensive lists could be overwhelming. Management of
administrative burdens (theme 4) was the fourth theme, as
participants saw potential for the mHealth app to replace
administrative functions, allowing them to automate routine
tasks and create more face-to-face time with clients. VPPs
described spending hours each week manually updating
spreadsheets, copying client information across multiple
systems, and sending the same resource links repeatedly
via text message. These administrative tasks reduced time
available for in-person meetings and relationship building
with clients.

The Participatory Design feedback and thematic qualita-
tive analysis informed the development of an initial low-
fidelity prototype in Balsamiq. This iteration included 3
wireframes (Table S1 in Multimedia Appendix 1). The
wireframes incorporated specific features sketched by the
VPPs, as well as themes uncovered through thematic analysis
and synthesis of more nuanced feedback.

Low-Fidelity Prototype Testing and Thematic
Analysis Results
The Low-fidelity Prototype Testing phase involved collecting
feedback on the noninteractive wireframes described in Table
S1 in Multimedia Appendix 1. Through general thematic

analysis of these user feedback sessions, 3 themes emerged
and are described below.

Intuitive and comprehensive design (theme 5) was the first
theme uncovered in this phase, with participants describing
how the mHealth app should be kept simple and straightfor-
ward with only necessary data and features included and
clear direction for navigation. VPPs emphasized the need
to balance completeness with simplicity, including essential
information while avoiding cognitive overload that might
discourage app use. Another theme was dynamic journey and
sense of progress (theme 6), as participants described that the
mHealth app should shed light on the clients’ background and
experiences as well as future goals to promote effective case
management that is flexible, holistic, and solution-oriented.
They also highlighted the importance of tracking progress as
a means for motivating the clients to continue their healing
journeys. The final theme was standardization of verbiage and
design choices (theme 7), meaning the mHealth app should be
standardized to avoid confusion and promote inclusion. VPPs
noted that inconsistent terminology created confusion when
training new staff or explaining the system to clients.

The thematic qualitative analysis of feedback obtained
during this phase informed the development of a final
low-fidelity prototype in Balsamiq. This iteration included
enhancements of the 3 initial wireframes (Table S2 in
Multimedia Appendix 1). The enhancements incorporated
specific feature requests from VPPs, as well as themes
uncovered through thematic analysis and synthesis of more
nuanced feedback.

Before transitioning to the High-fidelity Prototype Testing
phase, the fidelity of the final low-fidelity wireframes (Table
S2 in Multimedia Appendix 1) was enhanced from basic
sketches in Balsamiq to an interactive mHealth app inter-
face, using Figma. Qualitative interview feedback from VPPs
was used to adjust and transform the final wireframes from
the Low-fidelity Prototype Testing phase from 3 unique
wireframes into 16 unique wireframes, adding embedded
wireframes clickable within “Client Dashboard,” “Client
Profile,” and “Resources” wireframes, as well as novel
“Login” and “Messaging” wireframes (Table S3 in Multime-
dia Appendix 1).

High-Fidelity Prototype Testing, Thematic
Analysis, and the RITE Method Results
Using the RITE method, 342 pieces of feedback were
noted during High-fidelity Prototype Testing of a functional
mHealth app in Figma, and each was coded into 1 of 6
categories. Between each feedback session, the 16 initial
Figma wireframes were updated with adjusted features,
workflows, and user interface based on user feedback.
Through general thematic analysis of these testing sessions, 9
key themes emerged, which are described later in this section.
The final testing results included 25 unique wireframes (Table
S4 in Multimedia Appendix 1).

Examples of feedback (summaries and direct supporting
quotes), RITE categories, and steps taken associated with
feedback for each principal wireframe are detailed in Table 4.
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A total of 181 feedback items were identified as actionable
and coded as either “category 1” or “category 2.” Sixty-two
feedback items were designated as nonactionable and coded
as either “category 3” or “category 4.” Ninety-three feedback

items were positive comments and coded as “category 5.”
Six feedback items were identified as disagreements between
VPPs and coded as “category 6.”

Table 4. Feedback and coding examples from Rapid Iterative Testing and Evaluation method interviews.

Wireframe Noted feedback or observation
RITEa category
assigned Steps taken/notes

Sign-up • VPPsb want the option to mark specific personal information as private
during the sign-up process.

• Supporting quote: “I would like to have that option to make certain things
private and certain things to the public.”

“Category 1”:
Obvious cause,
obvious solution, and
easy to implement

Privacy toggle added for
individual fields on the sign-
up screen.

Login • The purpose and context of the app were unclear on the login screen. VPPs
suggested adding a brief welcome or explanation.

• Supporting quote: “I think it’ll be important...to put ‘Welcome to
Wraparound,’ let’s say, at this hospital, because people might...look at it
like, well, what’s that mean?”

“Category 1”:
Obvious cause,
obvious solution, and
easy to implement

Introductory message added
to clarify that the app is part
of The Wraparound Project at
UCSFc.

Client
dashboard

• The filtering feature lacked visual cues, making it unclear which clients
were high priority.

• Supporting quote: “When I clicked it, I saw that it moved around and
adjusted, but as I’m perusing through [the client list] I don’t see anything
that indicates to me that one is more priority than the other.”

”Category 1”:
Obvious cause,
obvious solution, and
easy to implement

Added subtle color-coded
rings to client avatars to
indicate priority.

Client profile • VPPs had differing opinions on showing postdischarge timing. One wanted
a clear indicator for the critical early weeks; the other felt it wasn’t needed.

• Supporting VPP 1 quote: “Those three weeks are critical, how can I help
you in that critical time?”

• Supporting VPP 2 quote: “I wouldn’t need to know the 12 days post
discharge, I don’t think that’s information on the app that I would need.”

“Category 6”:
Disagreement
between VPPs

Replaced “days
postdischarge” with “date of
injury”; discharge date
included as a milestone.

Care plan • VPPs felt that tasks under milestones lacked actionable guidance, such as
where or how to apply for jobs.

• Supporting quote: "So yeah, if I’m just going to click on here and say,
apply for a job, where? What? When? How informative is this link or this
check box if it doesn’t have a comment box to say what, when, how, and
where? Does that make sense?”

“Category 2”:
Obvious cause,
obvious solution, and
hard to implement

Enabled VPPs to link specific
resources to individual “Care
Plan” tasks (eg, job listings).

Resources • An alert prompting action appeared in the VPP interface, although the
action was not possible in the prototype.

• Supporting quote: “So alert, administrative assistant job hasn’t been
updated in over six months. Please update. So it’s giving me an alert to
have to sub—fill in something?”

“Category 4”: Issue
due to other factors

No action taken—issue due to
Figma prototype limitations,
not actual design.

Messaging • Desire for communication to feel more personal and human, rather than
robotic.

• Supporting quote: “I want to interact more with the client, that would be
great. I want to have that feeling of talking to a human versus talking to an
app.”

“Category 3”: No
obvious cause, no
obvious solution

Flagged for thematic analysis
—exploring ways to
humanize communication.

VPP profile • VPPs appreciated that clients could view their profiles, seeing this as a way
to build trust and connection.

• Supporting quote: “I like it a lot because now, my client also gets a little bit
of information about me…and that’s empowering. That is so empowering.”

“Category 5”:
Positive feedback

Positive feedback noted—
reinforces current design
approach and themes
uncovered from thematic
analysis.

aRITE: Rapid Iterative Testing and Evaluation.
bVPPs: violence prevention professionals.
cUCSF: University of California San Francisco.

Among the 181 usability issues coded as actionable (with
identifiable solutions), 133 were resolved through wireframe
revisions, resulting in a 73% (133/181) impact ratio. This
ratio, which measures the proportion of identified issues
successfully addressed during iterative testing, indicates
strong effectiveness of the RITE method and is comparable
with impact ratios reported in other user-centered design

studies [31]. Of the 48 actionable problems that remained
unresolved, many related to customizable accessibility, for
example, making the mHealth app accessible in multiple
languages. These did not affect core functionality for usability
testing and were deemed too difficult to prototype rapidly but
were noted as essential to be addressed as the mHealth app
moves into the “Implementation Phase.” The “category 6”
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example in Table 4 illustrates our conflict resolution process:
rather than choosing 1 VPP’s preference, we identified
the underlying needs (tracking critical recovery period vs
avoiding unnecessary detail) and designed a compromise that
accommodated both through strategic placement of informa-
tion.

Thematic analysis of High-Fidelity Prototype Testing
identified 9 key themes, 5 of which were consistent with
earlier testing phases. Participants noted the importance
of personal connection (theme 2), highlighting the need
for humanized interactions between VPPs and clients that
foster trust and rapport. Tailored resource curation (theme 3)
pointed to the need for a streamlined, individualized process
to enhance clients’ access to relevant support services.
Intuitive and comprehensive design (theme 5) reaffirmed
participants’ desire for the mHealth app to remain straight-
forward and user-friendly, with only essential features and
clear navigation. In addition, dynamic journey and sense
of progress (theme 6) underscored the value of enabling
visibility into a client’s background, present status, and future
goals to support holistic, flexible case management. Stand-
ardization of verbiage and design choices (theme 7) was
also emphasized to prevent confusion and promote clarity,
consistency, and inclusivity.

Four additional themes emerged uniquely during this
phase. Control over boundaries (theme 8) reflected the need
to give both clients and VPPs greater control over who can
access sensitive information, helping to protect psychological
safety and respect privacy. VPPs described situations where
clients might be comfortable sharing their recovery progress
with their assigned caseworker but not want other staff
members viewing person details. Similarly, VPPs expressed
varying comfort levels sharing personal information such as
their own photographs or biographical details. Celebration of
client successes (theme 9) highlighted the motivational power
of recognizing and affirming clients’ progress. VPPs wanted
to acknowledge milestones such as a client’s first week of
consistent employment, completion of academic course, or
attending their first therapy session. Client empowerment
(theme 10) spoke to the importance of supporting clients
as active participants in their healing journey, with tools
that encourage autonomy and ownership. Rather than VPPs
controlling all aspects of the care plan, clients could view

their own milestones, mark tasks as complete, and access
resources independently, shifting from a model where clients
passively received services to one where they actively drove
their recovery. These 3 themes had also surfaced during
the earlier Inspiration Phase of this work [8]. Finally, warm
hand-off (theme 11) highlighted the importance of humaniz-
ing referrals by ensuring that clients are personally connec-
ted to external resources, rather than being left to navigate
systems on their own. For example, rather than simply
texting a client a link to a job-training program, VPPs
described calling the program first, speaking with a specific
contact person, confirming eligibility and availability, and
then introducing the client by name, creating accountability
on both sides and significantly increasing the likelihood of
successful connection.

These findings led to several feature enhancements.
Specifically, a customizable “Care Plan” was added that
uploads as a standard template of general milestones, tasks,
and subtasks for HVIP clients designed from experienced
VPP input but can be tailored to individual needs. The “Care
Plan” wireframe shown in Figure 2 empowers clients to
personalize their healing journey and manage their goals and
timelines. To minimize overwhelm and enhance relevance,
the ability to link specific resources from the “Resource”
wireframe shown in Figure 3 directly to relevant tasks
within the “Care Plan” was integrated. The “VPP Profile”
wireframe shown in Figure 4 was also added to enhance
the human touch element of the mHealth app, as partici-
pants noted that it was important to share personal informa-
tion about themselves to build trust with clients. However,
recognizing the varying comfort levels around information
sharing, personalized privacy settings were added to allow
VPPs to customize the sensitive information displayed on
their profiles. An out-of-office automation feature was also
implemented to prevent VPPs from being contacted outside
working hours while providing emergency contact options for
clients. Finally, to facilitate the “warm handoff” approach,
features enabling VPPs to connect clients with resources
through direct contacts were incorporated, ensuring a more
guided and meaningful support system. More examples of the
25 final high-fidelity wireframes and associated features are
shown in Table S4 in Multimedia Appendix 1.
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Figure 2. High-fidelity WrapApp client care plan wireframe. VPP: violence prevention professional.

Figure 3. High-fidelity WrapApp resources library wireframe. GED: general educational diploma; SF: San Francisco; UX: user experience; VPP:
violence prevention professional.
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Figure 4. High-fidelity WrapApp violence prevention professional caseworker profile wireframe. VPP: violence prevention professional.

Discussion
Study Overview and Key Findings
We integrated HCD with rapid iterative testing to develop
a prototype mHealth app tailored to the workflow needs of
an HVIP. Across 9 rapid-cycle testing sessions, 133 of 181
identified actionable usability issues were addressed, yielding
an impact ratio of 73%. The prototype expanded from 3 initial
wireframes to 25 high-fidelity screens. This process clarified
3 design priorities for VPPs.

First, features needed to strengthen trust while preserv-
ing professional boundaries, which informed inclusion of
profile photographs, recognition badges, and out-of-office
automation. Second, a client-owned care plan with edita-
ble milestones and visible progress indicators supported
motivation and accountability. Third, personalized resource
sharing mattered more than static lists, leading to workflows
that allow a VPP to send a resource directly into a client’s
care plan or message thread and include a named point
of contact when available. Together, these results illustrate
how combining HCD with RITE can translate complex case
management relationship-based requirements into concrete
interface designs for a highly individualized, functional, and
desirable mHealth tool that is useful for partner organizations
and attuned to the complex needs of their users.

Comparison With Existing Research
This subsection explains how our approach aligns with and
extends prior guidance on sustainable digital health develop-
ment, with particular attention to end user engagement and
equity. As mHealth technologies play a central role in making
continuous health care possible [42], growing evidence shows
that mHealth projects succeed when end users shape every
design phase. Consistent with An et al [43], we engaged end
users throughout design to support relevance, usability, and
longer-term adoption readiness. In parallel with World Health
Organization guidance on digital interventions, we prioritized
deep user engagement and attention to equity considerations
during design, given the vulnerabilities and barriers faced by
violence survivors and the caseworkers who support them
[44]. Our contribution extends this literature in 3 ways. First,
the primary end users were a specialized workforce deliv-
ering relationship-based, trauma-informed services, rather
than patients engaging in self-management. Second, we
paired participatory design and qualitative thematic analy-
sis with rapid-cycle usability testing that generated quantifi-
able, actionable defect tracking during prototyping. Third, the
design targets a dual-user ecosystem, where staff workflows
shape what is feasible and safe for eventual client-facing
functions.
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Many existing mHealth apps are built for large, relatively
uniform user populations and emphasize generic self-manage-
ment activities such as tracking diet or medication adher-
ence [45-47]. By contrast, our prototype was developed for
a highly specialized care context in which relationships,
trust, emotional safety, and boundary setting are founda-
tional to effective use. This study demonstrates a replicable
approach to designing digital tools that accommodate diverse
workflows and emotionally sensitive communication within
HVIPs, addressing a gap in documented iterative develop-
ment processes for dual-user health care systems.
Design and Clinical Implications
Our mHealth app has the potential to enhance the delivery
of HVIP services. Operationally, the prototype consolidates
tools such as spreadsheets, paper notes, and ad hoc texting
into a single dashboard, with the goal of reducing adminis-
trative burden and preserving time for client engagement.
Features such as the VPP Profile and Client Profile, in-app
messaging, and achievement celebrations were designed to
foster trust, enhance communication, and strengthen the
therapeutic alliance between clients and VPPs. In addition,
the app’s ability to provide clients with a tangible view
of their healing progress through the “Care Plan” feature
can boost motivation, increase self-efficacy, and promote
engagement. Client empowerment was operationalized as
making the plan visible, editable, and progress-oriented, so
clients can see what they are working toward, what steps are
next, and what has already been completed. In case manage-
ment practice, this can support motivation between visits
and reduce repeated explanation during time-limited contacts.
VPPs can also use the app to provide real-time resource
referrals with warm handoffs, ensuring better continuity of
care and improved client outcomes. In practice, a warm
handoff involves more than sending a link. Caseworkers
often contact an organization first, identify a named person,
confirm eligibility requirements, and then introduce the client
to that contact. The prototype supports this workflow by
allowing caseworkers to attach a resource to a specific care
plan task, include application instructions, and share a named
contact when available, reducing the likelihood that clients
are left to navigate complex systems alone. Finally, the
app promotes clearer boundary setting by offering structured
communication channels and time-sensitive prompts that help
both parties maintain role clarity.
Methodological Contributions
This subsection highlights how pairing HCD with rapid
iterative testing can increase speed and rigor during proto-
type refinement for complex interventions. Our approach of
combining this modified RITE method with HCD provides a
scalable and agile framework for mHealth app development,
particularly in complex, high-stakes environments where
deep user engagement and system integration are essen-
tial. Traditional usability testing in HCD involves limited
rounds of user feedback and freezes a prototype until an
entire round of feedback is complete [48]. In contrast,
RITE facilitates immediate design modifications, making
the development process more agile and responsive [31].

By integrating HCD with rapid iterative testing, we con-
tinuously incorporated caseworker feedback during prototyp-
ing, supporting a responsive development cycle aligned with
the needs of HVIPs. Although rapid-cycle iteration can be
resource intensive, the approach is adaptable, and teams can
calibrate how frequently changes are implemented between
sessions based on available design and development capacity.
For example, RITE changes do not necessarily need to
be comprehensively implemented between participants. This
option would allow RITE to be approachable for organiza-
tions that may be low on time or resources. We ourselves
have demonstrated in this paper an approach to modifying
RITE to fit our own organizational needs.

We also expanded the classic 4 RITE codes by adding
categories for positive feedback and for conflicting feedback.
Capturing what users were most positive about ensured that
later revisions did not inadvertently remove valued elements
and allowed us to continue incorporating features that were
favorable. Documenting conflicts between VPPs helped the
team decide when a configurable option, rather than a single
global solution, was warranted. This allowed us to main-
tain consistency while accommodating variability in case
management approaches. The enhancements to the RITE
method can be adapted to suit various community-based
interventions and programs that require rapid iteration and
responsiveness to user needs, particularly in multidiscipli-
nary settings where individualized interventions are critical,
such as community mental health work and oncology patient
navigation.
Limitations and Future Research
Several limitations should be considered. The sample was
small (9 caseworkers) and drawn from a single HVIP, which
limits generalizability. In addition, this phase focused on
the caseworker-facing prototype; client input is still needed
before finalizing a client-facing experience. Staff turnover
also limited longitudinal participation across phases. Future
studies should explore the applicability of this methodology
to larger, more diverse user groups and settings.

Next, we will design and test the client-side interface
using the same iterative methods and then pilot the combined
system with WAP caseworkers and clients. Looking ahead,
integration with an electronic health record such as Epic
could enhance coordination between violence intervention
teams and clinical providers. Since 2023, caseworkers in
the WAP have documented client progress in Epic, which
increases visibility of nonmedical needs for clinical teams.
However, clients typically do not have a clear, usable view of
the recovery plan described in clinical documentation. From
a technical standpoint, integration could be approached by
mapping selected care plan fields to structured data elements
and exchanging data through Epic-supported interfaces (eg,
standards-based application programming interfaces where
available). Implementation would require clear governance
decisions about what information is appropriate for bidir-
ectional exchange, role-based access controls for sensitive
social and safety data, and auditability of changes made by
staff versus clients. Additional challenges include aligning
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terminologies across systems, minimizing duplicate documen-
tation burden for caseworkers, managing consent and privacy
preferences for trauma-related information, and ensuring
usability within existing workflows. These considerations will
inform our implementation-phase pilot planning. This pilot
will include surveys, usage metrics, and qualitative feedback
and will also assess workflow fit alongside existing documen-
tation practices in Epic.
Conclusions
A mixed methods approach to mHealth app development that
combines RITE testing and HCD methodology strengthens

the iterative design process, particularly for vulnerable
populations. The detailed user feedback and agile design
allowed us to rapidly adapt the app to the needs of
VPPs, ensuring its usability and acceptability for VPPs.
This approach is a promising way to develop customized,
culturally congruent digital tools for social care programs
and, if validated in larger trials, could serve as a blueprint for
other violence prevention and community health interven-
tions.

Acknowledgments
The authors thank the Wraparound Project violence prevention professionals and mental health workers for their insights:
Michael Texada, Sharmaine Quinnine, Albert Losno, Gaynor Siataga, Vanessa Jackson, Ruben Marquez, Julie Orellana,
Felicia Cantu, Richard Rodriguez Leon, and Terrell Henderson. The authors also thank The Better Lab researchers for their
research assistance: Lara Z Chehab, Jennifer Reid, Katherine Chang, and Maxwell Presser. The authors thank the current
and former medical directors of the Wraparound Project for their organizational support: Caitlin Collins, Rochelle Dicker,
Rebecca Plevin, and Catherine Juillard, and alumni of The Better Lab for their design support: Caresse Vuong, Helen Guo,
Jeff Siminick, and Shaun Moncada. The authors thank the Wraparound Project program manager (Nazsa Baker) for her
organizational support, and the University of California San Francisco Department of Surgery Scientific Writing core director
(Pamela Derish) for her editing support.
Funding
Funding for this project was provided by the California Violence Intervention and Prevention Program, cohort #4.
Authors’ Contributions
Conceptualization: AS (lead), DP (equal), MT (supporting)
Data curation: MGS (lead), DP (equal), AB (supporting)
Formal analysis: MGS (lead), DP (equal), AB (equal)
Funding acquisition: AS (lead), DP (equal)
Investigation: DP (lead), MGS (equal), AB (supporting), JW (supporting), DG (supporting)
Methodology: AS (lead), DP (equal), AB (equal), MS (supporting)
Project administration: MS (lead), DP (equal)
Resources: AS (lead), MGS (equal), DP (equal), MT (supporting)
Software: AB (lead), JW (equal), DG (equal), DP (supporting), MGS (supporting)
Supervision: MGS (lead), DP (equal), AS (equal), MT (supporting)
Validation: MGS (lead), CVH (supporting), AS (supporting), MT (supporting)
Visualization: MGS
Writing – original draft: AB (lead), DP (supporting)
Writing – review & editing: MGS (lead), CVH (supporting), DP (supporting), AS (supporting)
Conflicts of Interest
AS is the owner and founder of the Empathy Studio LLC, a human-centered design consultancy. During the study period,
DP was a part-time design consultant for the Empathy Studio, LLC. All other authors declare that they have no competing
interests.
Multimedia Appendix 1
Tables of WrapApp wireframes in development from low to high fidelity.
[PDF File (Adobe File), 2909 KB-Multimedia Appendix 1]
References
1. Dahlberg LL, Mercy JA. History of violence as a public health problem. AMA J Ethics. Feb 2009;11(2):167-172. [doi:

10.1001/virtualmentor.2009.11.2.mhst1-0902]
2. Freire-Vargas L. Violence as a public health crisis. AMA J Ethics. Jan 1, 2018;20(1):25-28. [doi: 10.1001/

journalofethics.2018.20.1.fred1-1801]
3. Gorman E, Coles Z, Baker N, et al. Beyond recidivism: hospital-based violence intervention and early health and social

outcomes. J Am Coll Surg. Dec 1, 2022;235(6):927-939. [doi: 10.1097/XCS.0000000000000409] [Medline: 36102509]

JMIR FORMATIVE RESEARCH Salvatori et al

https://formative.jmir.org/2026/1/e79533 JMIR Form Res 2026 | vol. 10 | e79533 | p. 14
(page number not for citation purposes)

https://jmir.org/api/download?alt_name=formative_v10i1e79533_app1.pdf
https://jmir.org/api/download?alt_name=formative_v10i1e79533_app1.pdf
https://doi.org/10.1001/virtualmentor.2009.11.2.mhst1-0902
https://doi.org/10.1001/journalofethics.2018.20.1.fred1-1801
https://doi.org/10.1001/journalofethics.2018.20.1.fred1-1801
https://doi.org/10.1097/XCS.0000000000000409
http://www.ncbi.nlm.nih.gov/pubmed/36102509
https://formative.jmir.org/2026/1/e79533


4. Decker HC, Hubner G, Nwabuo A, et al. “You don’t want anyone who hasn’t been through anything telling you what to
do, because how do they know?”: Qualitative analysis of case managers in a hospital-based violence intervention
program. PLoS One. 2020;15(6):e0234608. [doi: 10.1371/journal.pone.0234608] [Medline: 32579607]

5. Lee J, Quraishi SA, Bhatnagar S, Zafonte RD, Masiakos PT. The economic cost of firearm-related injuries in the United
States from 2006 to 2010. Surgery. May 2014;155(5):894-898. [doi: 10.1016/j.surg.2014.02.011] [Medline: 24684950]

6. Greenspan AI, Kellermann AL. Physical and psychological outcomes 8 months after serious gunshot injury. J Trauma.
Oct 2002;53(4):709-716. [doi: 10.1097/00005373-200210000-00015] [Medline: 12394871]

7. Den Bos J, Creten N, Davenport S, Roberts M. Milliman research report. Cost of community violence to hospitals and
health systems. American Hospital Association; Jul 2017. URL: https://www.aha.org/system/files/2018-01/community-
violence-report.pdf [Accessed 2026-01-20]

8. Patel D, Sarlati S, Martin-Tuite P, et al. Designing an Information and communications technology tool with and for
victims of violence and their case managers in San Francisco: human-centered design study. JMIR Mhealth Uhealth.
Aug 24, 2020;8(8):e15866. [doi: 10.2196/15866] [Medline: 32831179]

9. Zhao J, Freeman B, Li M. Can mobile phone apps influence people’s health behavior change? An evidence review. J
Med Internet Res. Oct 31, 2016;18(11):e287. [doi: 10.2196/jmir.5692] [Medline: 27806926]

10. Kirwan M, Vandelanotte C, Fenning A, Duncan MJ. Diabetes self-management smartphone application for adults with
type 1 diabetes: randomized controlled trial. J Med Internet Res. Nov 13, 2013;15(11):e235. [doi: 10.2196/jmir.2588]
[Medline: 24225149]

11. Puppalla P, Pick C, Graves J, Harfouche M. Youth violence does not discriminate: inclusive violence prevention support
services focused on counseling and peer support are essential for youth and young adults. Am Surg. Aug
2024;90(8):2014-2019. [doi: 10.1177/00031348241244640] [Medline: 38557219]

12. Post LA, Vaca FE, Biroscak BJ, et al. The prevalence and characteristics of emergency medicine patient use of new
media. JMIR Mhealth Uhealth. Jul 8, 2015;3(3):e72. [doi: 10.2196/mhealth.4438] [Medline: 26156096]

13. Ray M, Dayan PS, Pahalyants V, Chernick LS. Mobile health technology to communicate discharge and follow-up
information to adolescents from the emergency department. Pediatr Emerg Care. Dec 2016;32(12):900-905. [doi: 10.
1097/PEC.0000000000000970] [Medline: 27898635]

14. Kumar S, Nilsen WJ, Abernethy A, et al. Mobile health technology evaluation: the mHealth evidence workshop. Am J
Prev Med. Aug 2013;45(2):228-236. [doi: 10.1016/j.amepre.2013.03.017] [Medline: 23867031]

15. Nilsen W, Kumar S, Shar A, et al. Advancing the science of mHealth. J Health Commun. 2012;17 Suppl 1(Suppl
1):5-10. [doi: 10.1080/10810730.2012.677394] [Medline: 22548593]

16. Schnall R, Rojas M, Bakken S, et al. A user-centered model for designing consumer mobile health (mHealth)
applications (apps). J Biomed Inform. Apr 2016;60:243-251. [doi: 10.1016/j.jbi.2016.02.002] [Medline: 26903153]

17. Montague E, Perchonok J. Health and wellness technology use by historically underserved health consumers: systematic
review. J Med Internet Res. May 31, 2012;14(3):e78. [doi: 10.2196/jmir.2095] [Medline: 22652979]

18. Vangeepuram N, Mayer V, Fei K, et al. Smartphone ownership and perspectives on health apps among a vulnerable
population in East Harlem, New York. Mhealth. 2018;4:31. URL: https://mhealth.amegroups.org/article/view/20697
[Accessed 2026-01-20] [doi: 10.21037/mhealth.2018.07.02] [Medline: 30221166]

19. Stowell E, Lyson MC, Saksono H, et al. Designing and evaluating mhealth interventions for vulnerable populations.
Presented at: Proceedings of the 2018 CHI Conference on Human Factors in Computing Systems; Apr 21-26, 2018:1-17;
Montreal QC. [doi: 10.1145/3173574.3173589]

20. Melles M, Albayrak A, Goossens R. Innovating health care: key characteristics of human-centered design. Int J Qual
Health Care. Jan 12, 2021;33(Supplement_1):37-44. [doi: 10.1093/intqhc/mzaa127] [Medline: 33068104]

21. Nimmanterdwong Z, Boonviriya S, Tangkijvanich P. Human-centered design of mobile health apps for older adults:
systematic review and narrative synthesis. JMIR Mhealth Uhealth. Jan 14, 2022;10(1):e29512. [doi: 10.2196/29512]
[Medline: 35029535]

22. Design kit: the human-centered design toolkit. IDEO. Jun 11, 2015. URL: https://www.ideo.com/journal/design-kit-the-
human-centered-design-toolkit [Accessed 2026-01-15]

23. Nijagal MA, Patel D, Lyles C, et al. Using human centered design to identify opportunities for reducing inequities in
perinatal care. BMC Health Serv Res. Jul 20, 2021;21(1):714. [doi: 10.1186/s12913-021-06609-8] [Medline: 34284758]

24. Kuipers DA, Wartena BO, Dijkstra BH, et al. iLift: a health behavior change support system for lifting and transfer
techniques to prevent lower-back injuries in healthcare. Int J Med Inform. Dec 2016;96:11-23. [doi: 10.1016/j.ijmedinf.
2015.12.006] [Medline: 26797571]

25. Rizzo A “Skip, Difede J, Rothbaum BO, et al. Development and early evaluation of the virtual Iraq/Afghanistan
exposure therapy system for combat‐related PTSD. Ann N Y Acad Sci. Oct 2010;1208(1):114-125. [doi: 10.1111/j.
1749-6632.2010.05755.x]

JMIR FORMATIVE RESEARCH Salvatori et al

https://formative.jmir.org/2026/1/e79533 JMIR Form Res 2026 | vol. 10 | e79533 | p. 15
(page number not for citation purposes)

https://doi.org/10.1371/journal.pone.0234608
http://www.ncbi.nlm.nih.gov/pubmed/32579607
https://doi.org/10.1016/j.surg.2014.02.011
http://www.ncbi.nlm.nih.gov/pubmed/24684950
https://doi.org/10.1097/00005373-200210000-00015
http://www.ncbi.nlm.nih.gov/pubmed/12394871
https://www.aha.org/system/files/2018-01/community-violence-report.pdf
https://www.aha.org/system/files/2018-01/community-violence-report.pdf
https://doi.org/10.2196/15866
http://www.ncbi.nlm.nih.gov/pubmed/32831179
https://doi.org/10.2196/jmir.5692
http://www.ncbi.nlm.nih.gov/pubmed/27806926
https://doi.org/10.2196/jmir.2588
http://www.ncbi.nlm.nih.gov/pubmed/24225149
https://doi.org/10.1177/00031348241244640
http://www.ncbi.nlm.nih.gov/pubmed/38557219
https://doi.org/10.2196/mhealth.4438
http://www.ncbi.nlm.nih.gov/pubmed/26156096
https://doi.org/10.1097/PEC.0000000000000970
https://doi.org/10.1097/PEC.0000000000000970
http://www.ncbi.nlm.nih.gov/pubmed/27898635
https://doi.org/10.1016/j.amepre.2013.03.017
http://www.ncbi.nlm.nih.gov/pubmed/23867031
https://doi.org/10.1080/10810730.2012.677394
http://www.ncbi.nlm.nih.gov/pubmed/22548593
https://doi.org/10.1016/j.jbi.2016.02.002
http://www.ncbi.nlm.nih.gov/pubmed/26903153
https://doi.org/10.2196/jmir.2095
http://www.ncbi.nlm.nih.gov/pubmed/22652979
https://mhealth.amegroups.org/article/view/20697
https://doi.org/10.21037/mhealth.2018.07.02
http://www.ncbi.nlm.nih.gov/pubmed/30221166
https://doi.org/10.1145/3173574.3173589
https://doi.org/10.1093/intqhc/mzaa127
http://www.ncbi.nlm.nih.gov/pubmed/33068104
https://doi.org/10.2196/29512
http://www.ncbi.nlm.nih.gov/pubmed/35029535
https://www.ideo.com/journal/design-kit-the-human-centered-design-toolkit
https://www.ideo.com/journal/design-kit-the-human-centered-design-toolkit
https://doi.org/10.1186/s12913-021-06609-8
http://www.ncbi.nlm.nih.gov/pubmed/34284758
https://doi.org/10.1016/j.ijmedinf.2015.12.006
https://doi.org/10.1016/j.ijmedinf.2015.12.006
http://www.ncbi.nlm.nih.gov/pubmed/26797571
https://doi.org/10.1111/j.1749-6632.2010.05755.x
https://doi.org/10.1111/j.1749-6632.2010.05755.x
https://formative.jmir.org/2026/1/e79533


26. McLay RN, Graap K, Spira J, et al. Development and testing of virtual reality exposure therapy for post-traumatic stress
disorder in active duty service members who served in Iraq and Afghanistan. Mil Med. Jun 2012;177(6):635-642. [doi:
10.7205/milmed-d-11-00221] [Medline: 22730837]

27. Harte R, Quinlan LR, Glynn L, et al. Human-centered design study: enhancing the usability of a mobile phone app in an
integrated falls risk detection system for use by older adult users. JMIR Mhealth Uhealth. May 30, 2017;5(5):e71. [doi:
10.2196/mhealth.7046] [Medline: 28559227]

28. Humble JR, Tolley EA, Krukowski RA, Womack CR, Motley TS, Bailey JE. Use of and interest in mobile health for
diabetes self-care in vulnerable populations. J Telemed Telecare. Jan 2016;22(1):32-38. [doi: 10.1177/
1357633X15586641]

29. Sarkar U, Gourley GI, Lyles CR, et al. Usability of commercially available mobile applications for diverse patients. J
Gen Intern Med. Dec 2016;31(12):1417-1426. [doi: 10.1007/s11606-016-3771-6] [Medline: 27418347]

30. Drachen A, Mirza-Babaei P, Nacke L. Games User Research. Oxford University Press; 2018:528. ISBN:
9780198794844

31. Medlock MC. The rapid iterative test and evaluation method (RITE). In: Drachen A, Mirza-Babaei P, Nacke L, editors.
Games User Research. Oxford University Press; 2018. [doi: 10.1093/oso/9780198794844.003.0013]

32. Adam M, McMahon SA, Prober C, Bärnighausen T. Human-centered design of video-based health education: an
iterative, collaborative, community-based approach. J Med Internet Res. Jan 30, 2019;21(1):e12128. [doi: 10.2196/
12128] [Medline: 30698531]

33. Sien SW, Kobekyaa FK, Puts M, et al. Tailored self-management app to support older adults with cancer and
multimorbidity: development and usability testing. JMIR Aging. May 8, 2024;7(1):e53163. [doi: 10.2196/53163]
[Medline: 38717806]

34. Tennant R, Tetui M, Grindrod K, Burns CM. Multi-disciplinary design and implementation of a mass vaccination clinic
mobile application to support decision-making. IEEE J Transl Eng Health Med. 2023;11:60-69. [doi: 10.1109/JTEHM.
2022.3224740] [Medline: 36654771]

35. Sanders EBN, Brandt E, Binder T. A framework for organizing the tools and techniques of participatory design.
Presented at: PDC ’10: Proceedings of the 11th Biennial Participatory Design Conference; Nov 29 to Dec 3,
2010:195-198; Sydney, Australia. [doi: 10.1145/1900441.1900476]

36. Iniesto F, Charitonos K, Littlejohn A. A review of research with co-design methods in health education. Open Education
Studies. Jan 1, 2022;4(1):273-295. [doi: 10.1515/edu-2022-0017]

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

38. Rodighiero D, Romele A. The hermeneutic circle of data visualization: the case study of the affinity map. Techne Res
Philos Technol. 2020;24(3):357-375. [doi: 10.5840/techne202081126]

39. Virzi RA. What can you learn from a low-fidelity prototype? Proceedings of the Human Factors Society Annual
Meeting. Oct 1989;33(4):224-228. [doi: 10.1177/154193128903300405] [Medline: 2516607]

40. Visual-design principles and UX design best practices. UX matters. URL: https://www.uxmatters.com/mt/archives/2023/
05/visual-design-principles-and-ux-design-best-practices.php [Accessed 2026-01-15]

41. Walker M, Takayama L, Landay JA. High-fidelity or low-fidelity, paper or computer? Choosing attributes when testing
web prototypes. Proceedings of the Human Factors and Ergonomics Society Annual Meeting. Sep 2002;46(5):661-665.
[doi: 10.1177/154193120204600513]

42. García-Gómez JM, de la Torre-Díez I, Vicente J, Robles M, López-Coronado M, Rodrigues JJ. Analysis of mobile health
applications for a broad spectrum of consumers: a user experience approach. Health Informatics J. Mar
2014;20(1):74-84. [doi: 10.1177/1460458213479598] [Medline: 24550566]

43. An Q, Kelley MM, Hanners A, Yen PY. Sustainable development for mobile health apps using the human-centered
design process. JMIR Form Res. Aug 25, 2023;7(1):e45694. [doi: 10.2196/45694] [Medline: 37624639]

44. Recommendations on digital interventions for health system strengthening. World Health Organization. Jun 6, 2019.
URL: https://www.who.int/publications/i/item/9789241550505 [Accessed 2026-01-15]

45. Xiong S, Berkhouse H, Schooler M, et al. Effectiveness of mHealth interventions in improving medication adherence
among people with hypertension: a systematic review. Curr Hypertens Rep. Aug 7, 2018;20(10):86. [doi: 10.1007/
s11906-018-0886-7] [Medline: 30088110]

46. Ferrara G, Kim J, Lin S, Hua J, Seto E. A focused review of smartphone diet-tracking apps: usability, functionality,
coherence with behavior change theory, and comparative validity of nutrient intake and energy estimates. JMIR Mhealth
Uhealth. May 17, 2019;7(5):e9232. [doi: 10.2196/mhealth.9232] [Medline: 31102369]

JMIR FORMATIVE RESEARCH Salvatori et al

https://formative.jmir.org/2026/1/e79533 JMIR Form Res 2026 | vol. 10 | e79533 | p. 16
(page number not for citation purposes)

https://doi.org/10.7205/milmed-d-11-00221
http://www.ncbi.nlm.nih.gov/pubmed/22730837
https://doi.org/10.2196/mhealth.7046
http://www.ncbi.nlm.nih.gov/pubmed/28559227
https://doi.org/10.1177/1357633X15586641
https://doi.org/10.1177/1357633X15586641
https://doi.org/10.1007/s11606-016-3771-6
http://www.ncbi.nlm.nih.gov/pubmed/27418347
https://doi.org/10.1093/oso/9780198794844.003.0013
https://doi.org/10.2196/12128
https://doi.org/10.2196/12128
http://www.ncbi.nlm.nih.gov/pubmed/30698531
https://doi.org/10.2196/53163
http://www.ncbi.nlm.nih.gov/pubmed/38717806
https://doi.org/10.1109/JTEHM.2022.3224740
https://doi.org/10.1109/JTEHM.2022.3224740
http://www.ncbi.nlm.nih.gov/pubmed/36654771
https://doi.org/10.1145/1900441.1900476
https://doi.org/10.1515/edu-2022-0017
https://doi.org/10.1191/1478088706qp063oa
https://doi.org/10.1191/1478088706qp063oa
https://doi.org/10.5840/techne202081126
https://doi.org/10.1177/154193128903300405
http://www.ncbi.nlm.nih.gov/pubmed/2516607
https://www.uxmatters.com/mt/archives/2023/05/visual-design-principles-and-ux-design-best-practices.php
https://www.uxmatters.com/mt/archives/2023/05/visual-design-principles-and-ux-design-best-practices.php
https://doi.org/10.1177/154193120204600513
https://doi.org/10.1177/1460458213479598
http://www.ncbi.nlm.nih.gov/pubmed/24550566
https://doi.org/10.2196/45694
http://www.ncbi.nlm.nih.gov/pubmed/37624639
https://www.who.int/publications/i/item/9789241550505
https://doi.org/10.1007/s11906-018-0886-7
https://doi.org/10.1007/s11906-018-0886-7
http://www.ncbi.nlm.nih.gov/pubmed/30088110
https://doi.org/10.2196/mhealth.9232
http://www.ncbi.nlm.nih.gov/pubmed/31102369
https://formative.jmir.org/2026/1/e79533


47. Arshed M, Mahmud AB, Minhat HS, Ying LP, Umer MF. Effectiveness of mHealth interventions in medication
adherence among patients with cardiovascular diseases: a systematic review. Diseases. Mar 1, 2023;11(1):41. [doi: 10.
3390/diseases11010041] [Medline: 36975590]

48. van Velsen L, Ludden G, Grünloh C. The limitations of user-and human-centered design in an eHealth context and how
to move beyond them. J Med Internet Res. Oct 5, 2022;24(10):e37341. [doi: 10.2196/37341] [Medline: 36197718]

Abbreviations
HCD: human-centered design
HVIP: hospital-based violence intervention program
RITE: Rapid Iterative Testing and Evaluation
UCSF: University of California San Francisco
VPP: violence prevention professional
WAP: Wraparound Project

Edited by Amy Schwartz, Matthew Balcarras; peer-reviewed by Chenyang Liu, Raheleh Salari; submitted 23.Jun.2025; final
revised version received 31.Dec.2025; accepted 02.Jan.2026; published 02.Feb.2026

Please cite as:
Salvatori MG, Patel D, Baer AP, von Hippel CD, Wang J, Goldberg D, Texada M, Sammann A
Designing a Case Management Mobile Health App for Violence Intervention Programs: Mixed Methods Human-Centered
Design Study
JMIR Form Res 2026;10:e79533
URL: https://formative.jmir.org/2026/1/e79533
doi: 10.2196/79533

© Marianna G Salvatori, Devika Patel, Adrienne Paige Baer, Christiana Dagmar von Hippel, Jerome Wang, Daniel Gold-
berg, Michael Texada, Amanda Sammann. Originally published in JMIR Formative Research (https://formative.jmir.org),
02.Feb.2026. This is 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 JMIR Formative Research, is properly cited. The complete bibliographic information, a
link to the original publication on https://formative.jmir.org, as well as this copyright and license information must be included.

JMIR FORMATIVE RESEARCH Salvatori et al

https://formative.jmir.org/2026/1/e79533 JMIR Form Res 2026 | vol. 10 | e79533 | p. 17
(page number not for citation purposes)

https://doi.org/10.3390/diseases11010041
https://doi.org/10.3390/diseases11010041
http://www.ncbi.nlm.nih.gov/pubmed/36975590
https://doi.org/10.2196/37341
http://www.ncbi.nlm.nih.gov/pubmed/36197718
https://formative.jmir.org/2026/1/e79533
https://doi.org/10.2196/79533
https://formative.jmir.org
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://formative.jmir.org
https://formative.jmir.org/2026/1/e79533

	Designing a Case Management Mobile Health App for Violence Intervention Programs: Mixed Methods Human-Centered Design Study
	Introduction
	Methods
	Study Design and Setting
	Ethical Considerations
	Participants
	Ideation Phase Methods
	Participatory Design and Thematic Analysis
	Low-Fidelity Prototype Testing and Thematic Analysis
	High-Fidelity Prototype Testing, Thematic Analysis, and the RITE Method

	Results
	Overview
	Ideation Phase Results

	Discussion
	Study Overview and Key Findings
	Comparison With Existing Research
	Design and Clinical Implications
	Methodological Contributions
	Limitations and Future Research
	Conclusions



