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Abstract

Artificial intelligence (Al) and large language models offer significant potential to enhance many aspects of daily life. Patients
and caregivers are increasingly using Al for their own knowledge and to address personal challenges. The growth of Al has been
extraordinary; however, the field is only beginning to explore its intersection with participatory medicine. For many years, the
Journal of Participatory Medicine has published insights on tech-enabled patient empowerment and strategies to enhance
patient-clinician relationships. Thisthemeissue, Patient and Consumer Use of Al for Health, will explore the use of Al for health

from the perspective of patients and the public.
(J Particip Med 2025;17:€75794) doi:10.2196/75794
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Introduction

Artificial intelligence (Al) and large language models (LLMS)
offer boundless potential to enhance many aspects of daily life.
The promise of Al for health is profound: to discover new
treatments, gain efficiencies, and deliver precision
medicine—theright intervention to the right person at theright
time [1]. Experts are effusive about Al, which can reduce
cognitive workload, enhance prevention, and lower costs. Many
blunt this enthusiasm with caution, as the field struggles to
genuinely address Al ethics, accountability, privacy, and
governance[2].

Along with the hope (and hype) of Al within health care, the
publicisswiftly taking Al into their own hands. Consumersare
at theforefront inthiseraof Al. A survey conducted in January
2025 by Imagining the Digital Future Center found that 52%
of US adults used ChatGPT, Gemini, CoPilot, or other LLMs.
Among LLM users, half reported personal learning astheir goal,
and 39% sought information about physical or mental health
[3]. Patients burdened with life-changing or rare conditions
commonly search for the resources that they need to solve
problems. Asconsumer costs of care keep rising and health care
is relentlessly hard to navigate, patients and caregivers are
gaining skills and intelligence using LLMs across a breadth of

https://jopm.jmir.org/2025/1/€75794

topics. These information seekers go beyond clinical content,
using Al for personalized adviceto tacklelegal, financia, socidl,
and many of life's challenges.

While people may not realize the ubiquity of Al, millions
interact with Al daily using assistants such as Siri or Alexaand
streaming platforms such as Netflix and Spotify [4]. Launched
in November 2022, ChatGPT reached 100 million usersin 2
months and hundreds of millions of users by March 2024 [5].
This scorching adoption has been faster than for personal
computers and the internet. In 2024, a total of 39.4% of US
adults aged 18-64 years reported using generative Al, and 32%
used it weekly. In contrast, 20% of the public used the internet
2 yearsafter itslaunch, and 20% owned acomputer after 3 years
of availability. While price and ease of use play arolein the
difference, the advancement of Al iswithout historic parallel.

Projections of the health Al market over the next decade are
staggering, with estimates of US $27 hillion in 2024 climbing
to US $613 hillion by 2034 [6]. At this early stage, the
direct-to-consumer market may mature faster and more readily
thaninside health care[7]. Yet, current research on Al for health
largely focuses on clinician and professional users. It isessential
to study how Al can best serve patients while mitigating risks.
Although papers on the use of Al by patientsand the public are
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starting to emerge, we believe thisis the first theme issuein a
medical journal that is dedicated to the topic.

Rise in Al in Health Care Delivery
Settings

Across hedlth care, Al tools vary in their capabilities and stage
of adoption (eg, to analyze data or optimize workflows) [8].
LLMs currently evaluate x-rays and images and enhance
radiologists diagnostic accuracy. Al iseven in operating rooms,
helping surgeons with the use of robotics during procedures.
Al-enabled wearable devices gather patient data remotely to
inform and augment cardiologists decision-making. Al is
synthesizing vast volumes of data locked in electronic health
records, transforming raw datainto actionable information. Al
is accelerating pharmaceutical development, expediting drug
discovery, and reducing the costs of clinical trials[9]. Notably,
patient-physi cian-scientist partnerships are expanding, and using
Al for “drug repurposing,” or searching existing medications
that work for rare diseases, is also accelerating [10].

For patients, the visibility of Al in health careislow but rising.
Al scribesare being used to record human conversations during
encountersand summarize visits. Automating the documentation
of visits may realize a “holy grail” by giving clinicians more
timefor patients and families. One study found that ayear after
deploying Al scribes, most physicians had a positive experience.
All patients in the study reported that Al had either a positive
or neutral impact on the quality of their visit; only 8% of patients
felt some level of discomfort [11]. These Al agents remain a
work in progress, as Al documentation continues to gain
accuracy and completeness.

Health systems are using Al-derived content to respond to
patients emails. Research on Al automated responses suggests
that patients find messages to be satisfactory, with many
comparableto emailsfrom physicians; moreover, patientsrated
some responses as more empatheti c than human clinician replies
[12]. While Al messaging may help, health systems recognize
the inherent risks in responding with inaccurate or potentially
harmful information. Further, ethical concerns have been raised
when patients believe responses are from a human and not a
computer, or if they cannot ascertain whether repliesarewritten
by Al [13].

Al will remodel the patient experience and affect
patient-clinician relationships. Al assistants do not replace the
need for human judgment, particularly in cases requiring
nuanced decisions. Importantly, patient and publicinvolvement
in Al development and refinement are critical to improve value,
ensure safety, and engender trust. Further, more attention is
warranted on the growth of Al toolsthat patients and caregivers
are using independently for their health [5].

The (R)evolution of Patient and Public
Agency and Empowerment

The 21st century will bethe age of the net empowered
medical end user, and the patient-driven online
support networ ks of today will evolveinto more robust

https://jopm.jmir.org/2025/1/€75794
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and capable medical guidance systemsthat will allow
end users to direct and control an ever-growing
portion of their own medical care. [Tom Ferguson,
MD, 2002 14]

Ferguson was a family physician and pioneer who advocated
for consumer use of the internet, believing that clinicians had
much to learn from patients and families. He observed that
patients who possessed internet-derived knowledge were more
involved in their health and their care—the halmark of
participatory medicine [15]. He presciently wrote about
tech-savvy patients who disengage from doctors who do not
support patients accessing online information for self-care.

Participatory medicine continues to evolve, abeit sluggishly.
For over three decades, the internet has served patients as a
powerful tool to access previously unavailable information and
connect with peers[16]. This shift in how people manage their
health also altered power dynamics at medical visitsand led to
the term “Dr. Google” [17]. While greater patient control and
contribution unfolded, not al clinicians have been comfortable
with patients online or serving in a new role as “guide”’ or
“partner” rather than expert authority.

The Journal of Participatory Medicine (JoPM) has been a
pioneer, contributing insights on tech-enabled patient
empowerment and enhancing patient-clinician relationships.
JoPM’s early content was published on the Society of
Participatory Medicine website, edited by Charlie Smith, Joe
Graedon, and Terry Graedon, from 2009 to 2017. Authors
included luminaries such as Esther Dyson, George Lundberg,
Jessie Gruman, Kurt Stange, Kate Lorig, “e-patient Dave”
DeBronkart, and many others. In 2017, JoPM joined IMIR
Publications as a peer-reviewed, open access journal to advance
the science of participatory care (also referred to as coproduction
and co-design). Published papers mirror the 15-year shift in
relationships between patients, their health information, and
their providers.

Health professionals often overestimate the risks of e-patients
(patients and caregivers online) and underestimate their value
[18]. Despite the long-standing evidence that a participatory
decision-making style leads to greater patient satisfaction and
trust in heath professionals [19], medical educators and
practitioners have yet to fully acknowledge that patients are
already active managers of their care, failing to support patients
in thisrole [20]. Yet the evidence is there: e-patients are more
prepared, feel more in control of their care, and achieve better
outcomes [21].

The value of patient-facing technology continues to soar.
Patients can now access al their clinical notes and test results
online, mandated by the 21st Century Cures Act. Opening notes
ushered in awealth of research showing benefits of shared data
to patients and families [22]. Along with technology
empowering patients, health care has adopted a more holistic
perspective. This shifted patient inquiry from “What is the
matter with you?’ to “What matters to you?’ This approach
robustly assesses socia drivers of health and clarifies patient
context, allowing care teams to codevelop redlistic and
achievable care plans.

JParticip Med 2025 | val. 17 | 75794 | p.5
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The democratization of information and near-universal access
to the internet have help innumerable patients. Not all health
care organizations celebrate such progress, however. Patient
portals, asplendid tool for patients, also contributeto clinician’s
administrative burden. Patient messaging volume has escal ated,
leading some organizations to charge for e-communication.
Real-time access to laboratory, imaging, and pathology tests
causes apprehension among clinicians who feel unprepared
when patients arefirst to seeresults. Some clinicians also believe
that patient access to their health information threatens
therapeutic relationships and extends the length of visits [23].

Al advancements introduce a range of new challenges. Too
much information may overwhelm patients and caregivers and
add uncertainty and anxiety when seeking credible and reliable
resources, whilealack of information can cause patient anxiety.
Lack of internet connectivity or device access excludes patients
from benefiting from digital tools[24]. Consequently, there are
expectationsthat Al tools—somewhat paradoxically—will solve
the problem of too much information and narrow the digital
divide. Then again, Al-derived outputs are knowingly biased
since public access to peer-reviewed research is often behind
“paywalls’ that are restricted to institutional subscribers.

Al Patients and Consumers: It Is Already
Here

Often considered “the future,” Al is here today and integrated
into everyday life. Positioned to facilitate moving patients and
familiesinto thisnew age, Al amplifiesearlier e-patient behavior
to obtain relevant health information, increase patient control
over health and care, enhance health literacy, stimulate coequal
contributions in decision-making processes, and enhance
relationshipswith clinicians. Society has moved from e-patients
to Al patients.

The public use of Al will grow exponentially. Al assistantswill
beincreasingly used to explore symptoms; help with managing
chronic diseases; and offer advice on nutrition, exercise, and
more. Al-enabled wearable and smart devices, now used for
people to track their activities to make real-time adjustments,
will flourish. Thosewith life-altering diagnoses or rare diseases
will use Al asaresearch assistant and copilot to obtain tailored
data to guide treatment planning, especially when traditional
forms of care have been exhausted. Al-powered peer support
will transform into patient-led knowledge networks, and
caregivers will use Al tools to monitor their loved ones while
aiming to lower their stress.

As Al augments traditional care, there will be consequences.
One example is the surge of low-cost Al chatbots targeting
adol escents and young adults to address mood and mental health.
Promoted as “personal intelligence” tools, these on-demand
chatbots engage users to reflect on their feelings, organize
thoughts, and help make decisions. Early research on Al chatbots
for anxiety and depression has been mixed. Some studies show
reductions in symptoms and perceived loneliness among
frequent users [25]. Challenges, however, include emotional
attachment and user dependency, lack of professional oversight,
harmful messaging, and legal and privacy issues [26].

https://jopm.jmir.org/2025/1/€75794

SWoods et d

As hedlth systems use “virtual first” approaches to care,
boundaries between patients using Al alone versus Al with
clinicians may becomeblurred. Al accuracy and trustworthiness
will require incorporating human intelligence and feedback
(human in theloop) to improveitsaccuracy and earntrust. Still,
because patients’ needs are often not being met, any tools that
can help patients navigate care and solve problems could be
valuable.

The Need for Research, Education, and
Co-Design

These challenges underscore the need for research to identify
both Al benefits and risks, especialy among vulnerable
populations. Like the e-patient era, the Al patient era may
underestimate the significance of people using information to
manage their health. Unlike the past, however—where risks to
patients online were overestimated—Al stakeholders may
underestimate the risks of Al to patients. These tools are
powerful yet presently subject to only minimal regulation and
governance. Al researchers must study how patients and
caregivers use Al and assess how it impacts their lives. Al
developments need to be co-designed with patients and ensure
that governance includes rigorous regulatory and other
guardrails, thereby preventing harm while promoting beneficial
use [27]. Reputable organizations provide salient approaches
to meaningfully involve patients and the public in research and
care ddlivery, including the Patient-Centered Outcomes Research
Ingtitute [28] and the UK Standards for Public Involvement
[29]. Critical guidelines are available from the National
Academy of Medicine'sAl Code of Conduct [30] and The Light
Collective'sAl Rightsfor Patients, which outlines seven patient
rightscritical to the development and deployment of Al in health
care[31].

Finally, there isafundamental educational imperative to equip
patients and consumerswith the knowledge and skill s necessary
to critically engage with Al tools for health. Educational
offerings should encompass basic concepts and principles of
Al and LLMs, effective prompting strategies, and understanding
that machine learning systems may generate inaccurate or
misleading outputs (ie, “halucinations’). Learners must be
aware of Al’s considerable variability in quality, transparency,
equity, and reliability. Such instruction is essential to ensure
individuals use Al tools responsibly and effectively to support
their health and well-being.

Our journal’sthemeissue, Patient and Consumer Use of Al for
Health, begins exploring the use of Al for health from the
perspective of patients and the public. The scope of our special
issue posits the following:

«  What isthe patient and caregiver experience using Al tools
for health and care?

- How can patients, caregivers, and the public use Al for
maximum benefit?

«  What aretherisks and unintended consequences of Al use
by patients, and how can these be mitigated?

«  What istheimpact of Al derived from health systems and
presented to patients?

JParticip Med 2025 | val. 17 | 75794 | p.6
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How does Al affect patient-clinician relationships or
patient—health care relationships?

How can patient and public involvement be a standard in
designing, developing, and deploying Al for health?

The growth of Al has been extraordinary; however, thefield is
only beginning to explore its intersection with participatory
medicine. Health care must expand its“ patient-centered” views

SWoods et d

and embrace the power that Al use affords patients and
caregivers, as they are not seeking permission but are already
using LLMs. Researchers must investigate consumer use of Al,
co-designing studieswith patients and caregivers, and determine
how to avoid unintended conseguences. The innovation
community must embrace patient and public involvement
throughout the development life cycle. We hope that this work
inspires others to contribute to this new era of #PatientsUseAl.
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Abstract

The proliferation of artificial intelligence (Al)—based mental health chatbots, such asthose on platformslike OpenAl’sGPT Store
and Character. Al, raisesissues of safety, effectiveness, and ethical use; they also raise an opportunity for patients and consumers
to ensure Al tools clearly communicate how they meet their needs. While many of these tools claim to offer therapeutic advice,
their unregulated status and lack of systematic evaluation createrisksfor users, particularly vulnerableindividuals. Thisviewpoint
article highlights the urgent need for a standardized framework to assess and demonstrate the safety, ethics, and evidence basis
of Al chatbots used in mental health contexts. Drawing on clinical expertise, research, co-design experience, and the World Health
Organization’s guidance, the authors propose key evaluation criteria: adherence to ethical principles, evidence-based responses,
conversational skills, safety protocols, and accessibility. Implementation challenges, including setting output criteriawithout one
“right answer,” evaluating multiturn conversations, and involving expertsfor oversight at scale, are explored. The authors advocate
for greater consumer engagement in chatbot evaluation to ensure that these tools address users’ needs effectively and responsibly,

emphasizing the ethical obligation of developersto prioritize safety and a strong base in empirical evidence.

(J Particip Med 2025;17:e69534) doi:10.2196/69534
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A Call for the Critical Evaluation of Mental
Health Chatbots

The internet is flooded with mental health resources, and one
of the most common emerging formats is the artificial
intelligence (Al) chatbot. A recent Forbes article examines the
launch of OpenAl’s GPT store, which alows users to post
chatbots for ready use by others, and found that many were
intended for mental health advisory purposes; another 3 million
or so general-purpose chatbots are not intended specifically for
mental health purposes but would take on that role if prompted
[1]. For example, aquick Google search for “ Character.Al” and
“therapist” yields a link to a Character.Al bot that says they
have “been working in therapy since 1999... [are] a Licensed
Clinical Professional Counselor (LCPC)... [and are] trained to
provide EMDR treatment in addition to Cognitive Behavioral
(CBT) therapies.” A small disclaimer at the bottom states, “ This
isA.l. and not areal person. Treat everything it saysasfiction.”
However, the boundary between reality and fiction can become
quite blurry for consumers interacting with Al chatbots, as is
illustrated by instances where deaths by suicide have beenlinked
to chatbot usage [2].

Thisisparticularly pertinent for chatbots which use Generative
Al (GenAl). Although mental health chatbots have existed for

https://jopm.jmir.org/2025/1/e69534

some time, their increasing popularity isin part due to the rise
of GenAl. Intraditional chatbots, the user’sinteraction with the
bot is typically governed by an explicitly programmed set of
rules for choosing between prewritten responses. GenAl
chatbots, in contrast, are driven by powerful large language
models (LLMs) that produce customized responsesto each user
message, guided by the instructions written in the “system
prompt” provided to the LLM. Generative chatbots provide
much greater flexibility at the cost of less predictable behavior.

The legality of such apps, when used for mental health, is
guestionable, asdigital productsthat make medical claims, such
as the ability to treat depression or anxiety, are considered
medical devicesin many countries. Medical devicesare subject
to requirements to show evidence of safety and effectiveness,
aswell asregulatory scrutiny. But the large majority of digital
products that make these types of claims are not evaluated by
regulatory bodies [3]. Somewherein between “freefor all” and
“medical device’ is a category of digital products that may
provide advice responsibly without claiming they provide
treatment. These chatbots can be considered “general mental
health support” bots, as opposed to conversational Al chatbots,
which have a specific purpose such as triage [4]. Examples
include Ada [5], Chai [6], Elomia[7], Mindspa [8], Nuna[9],
Serenity [10], Stresscoach [11], Woebot [12], Wysa [13], and

JParticip Med 2025 | vol. 17 | 69534 | p.9
(page number not for citation purposes)


http://dx.doi.org/10.2196/69534
http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF PARTICIPATORY MEDICINE

Youper [14,15], aswell as newer entrants Ebb (Headspace [16])
and Nova (Unmind [17]). Because these and other similar
chatbots do not rise to the level of amedical device, regulatory
bodies (eg the US Food and Drug Administration) do not govern
the claims made about what the chatbots do. Consumers are
therefore left to navigate this landscape without guidance on
what makes a chatbot safe and effective. However, there is
currently no legal, academic, or industry-agreed standard or
method for doing this in a way that enables consumers to be
meaningful, active collaboratorsin their own care.

We argue that companies producing Al mental health products
intended for genera use should demonstrate, in some systematic
and objective way, that the products they provide to consumers
are safe and deliver advice that is evidence-based. We argue
that doing so is an ethical obligation to consumers, as well as
something (quite rightly) expected of digital mental health
interventions by both users and providers who recommend
digital products. To empower consumers and the public to
accurately assesstherisks and benefits of using Al for self-care,
there needs to be a clear, accessible framework for evidencing
how the chatbot addresses the needs and concerns of the
individual user. Such a framework will also need to be
meaningful and acceptable to potential gatekeepers of access

Parks et al

to Al, such astherapistsreferring patientsto Al-based products
or employer health benefits providers.

What Criteria Should Generative, General
Mental Health Chatbots Be Evaluated
Oon?

Evaluating mental health—related chatbots is a particular
challenge due to the sensitive nature of mental health, and the
consequences of providing poor-quality responsesto potentially
vulnerable users discussing sensitivetopics. Based on our shared
experiencein clinical practice, mental health research co-design
and/or participatory involvement in research and building
Al-powered products, and on the World Health Organization’s
guidance on Ethics & Governance of Artificial Intelligence for
Health (2024) [18], we propose that mental health Al chatbots
should adhere to a version of the criteriaoutlined in Table 1.

Whatever criteria we use and whatever thresholds we set for
expected performance of achatbot, they should havereal-world
impact and reflect what matters most to users, including
perceived relevance and usefulness, privacy and confidentiality
[19], and human therapist personal attributes valued by
consumersthat may bereplicable by Al chatbots, such asbeing
respectful, confident, warm, and interested [20,21].

Table. Criteriafor evaluating performance of an artificial intelligence-based mental health chatbot.

Criteria Definition

Be ethical Responses should benefit users while avoiding harm, be just and fair,
promote user autonomy, and alow for transparent, informed understanding
of their basis.

Be safe Clear rules governing achatbot’s behavior when thereisarisk of physica

Be accessible

Follow the evidence base

Apply core coaching skills

or psychological harm to the user or to others must be set and adhered to.
These should establish the chatbot’s remit, including signposting to external
resources and not providing medical diagnosis or treatment or producing
any outputs that would constitute use as a regulated medical device.

The chatbot should be accessible to the user, including support for the
user’s native language where possible and appropriate accommodation
for the user’s verbal comprehension skills.

Responses should be grounded in the established scientific literature.

The chatbot should display strong conversational skills and apply conver-
sational techniques including goal identification, alliance building, and
empathetic inquiry.

How Could Evaluation Be Implemented?

With the explosion in applications of GenAl, there is greater
emphasis placed on “evals,” which are systematic approaches
to evaluating whether the outputs of the Al system are
appropriate for the task at hand before they are rolled out to
users[22,23]. Evalswill typically consist of acollection of test
inputs to the Al system and criteria or scoring rules by which
to evaluate the outputs. There are some scenarios where the
accuracy of outputs may be evaluated directly, for instance, by
comparing against a predefined target or using pattern matching.
In other cases, for instance, in applications involving
classification, data retrieval, or summarization, outputs can be

https://jopm.jmir.org/2025/1/e69534

compared against targets using statistical metrics such as
precision and recall.

However, in many applications of GenAl, particularly those
involving chatbots, there is no meaningful “right answer” for
the chatbot to give. In these cases, we must instead evaluate
outputs against a rubric or set of qualitative criteria. Criteria
might include formatting features (eg, uses markdown),
linguistic style (eg, level of formality), tone of voice (eg, level
of warmth), or more abstract features (eg, shows empathy). This
approach isused in the reinforcement learning phase of training
modern Al LLMs, where models will generate multiple
candidate responses to a given question, the preferred response
isidentified using predefined criteria, and thisfeedback is used
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to adjust the model to make such aresponse morelikely [24,25],
but is equally useful in evaluating models after training.

Evaluations against criteria can be performed either by human
annotators or by additional Al systems. Expert human annotators
can bring deep clinical expertise and nuanced understanding to
their evaluations [25,26]. However, this approach is extremely
resource-intensive and may suffer from unreliability or
inconsistency, particularly when annotating large datasets[27].
An emerging alternative is the “LLM-as-a-judge’ approach
[28,29], where these evaluations are performed by an LLM. To
work reliably, this approach requires an additional process of
comparing LLM-generated evaluations against high-quality
human evaluations, and modifying the instruction prompt used
by theLLM to aign and calibrate the human and Al judgements.

Writing criteria against which to evaluate Al-generated
responses is a deceptively difficult task, requiring a deep
understanding of the domain and the likely behaviours of both
the users and the chatbot. It isincreasingly recognized that the
implicit criteria used by human annotators evolve as they are
exposed to a greater variety of data [29]. It is considered best
practice[29] to writethese criteriaiteratively, with expert judges
continuously reviewing real user data alongside the previous
generation of LLM-judged evals in order to produce criteria
that better define how a chatbot should behave.

For chatbots, evals based on single interactions (a message and
aresponse) may fail to captureimportant dynamicsthat emerge
over multiple turnsin a conversation. A promising approach is
to use an additional Al system to play the role of the user
interacting with the target chatbot in order to simulate multiturn
“bot-to-bot” conversations. This approach has its challenges.
If weintend to generalize from the chatbot’s responsesin these
simulated conversations to how the chatbot would respond in
real interactionswith humans, we must ensure that the messages
from the simulated user are representative of the range of
messages that would be sent by real users. Multiturn
conversations can also go down many more diverging paths
than single interactions; hence, a large number of simulated
conversations under the same conditions may be needed to allow
for the variance in outcomes.

The Role of the Consumer

Much research to date hasfocused on using professional experts,
not health care users, to evaluate chatbots. Although
inconsistent, research has shown that coproduction of digital
mental health interventions can improve their utility [30].
Similar to how there is a need for guidelines around user
involvement in intervention development [31,32], we believe
that the implementation of a critical evaluation framework for
mental health Al chatbots would benefit from health care
consumers not only contributing to the evaluation criteria but
also being involved in rating chatbot conversationsto calibrate
the automated testing systems. Our viewpoint builds on previous
work that has discussed issues around ensuring Al for consumers
is safe, effective, and trustworthy [33,34]. This would ensure
that health chatbots are evaluated in line with not only what
previous research has demonstrated is important to consumers
but also what is currently most relevant, given this technology
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is emergent. Furthermore, patients have a very different level
of fluency with mental health concepts than the average
researcher or practitioner, making their input particularly
important in the development of mental health Al chatbots. A
guote from an anonymous patient (interviewed March 13, 2025)
highlights this:

| use chatbots that are expertsin all kinds of different
therapeutic approaches. | get a lot out of them, but
I’malso very aware that because | amwell-versedin
the therapeutic approaches they use, I'm able to ask
them for the right things, in the right language. |
recognize the concepts they are leveraging and find
myself unconsciously staying within the bounds of
what therapy is intended to do. | would never trust
these chatbots in the hands of the average consumer.
There are so many ways to misunderstand meaning
or offer the wrong thing if the language of the input
is‘wrong’.
In other words, practitioners and software devel opers emulating
patients are not enough to capture the many ways that a
therapeutic chatbot could err—naturalistic patient use will
unearth new use cases and reveal new pitfalls. A number of
recent papers provide model sfor taking a participatory approach
to designing and testing GenAl tools.

Conclusions

Digital mental health isrife with products that are unhelpful at
best and compromise consumer safety at worst. In order to
realizethe potential of GenAl for mental health, it isrecognized
that all stakeholders need to be involved in its development and
regulation [34]. We have argued for theimportance of evaluating
GenAl mental health chatbots, even in a nonregul ated context,
objectively, with a common set of criteria that can provide
guidance for consumers and practitioners on which products
are safe and evidence-based. We provide some suggestions to
start and highlight some of the key challenges to implementing
those suggestions. By involving consumers in the evaluation
process, and addressing their needs during development, the
true promise of GenAl can berealized for al health care users.
At the sametimethat we push for more rigorous evaluation and
regulation of GenAl-based digital mental health products, we
must also keep in mind the urgent need for such products, and
the potential cost of hindering progress. A patient cited in the
Medicines & Healthcare products Regulatory Agency (MHRA)
research report on digital mental health technology says, “I
think apps are likely to be safer than the range of side effects
present in many meds’ [35]. For some patients, digital mental
health products may be appealing in away that other forms of
treatment are not, such that they will not seek in-person care if
digital options are not available. Another patient in the MHRA
report notes, “People may find it easier to write how they are
feeling rather than struggling to find the words or sentences”
[35]. Further, as the earlier anonymous patient highlighted to
us, “The aternative [to using GenAl therapy] for me is to
receive nothing, and that's the norm. The mgjority of patients
receive no care at al.” So, even as we work to keep digital
products safe and ensure their effectiveness, we must also be
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mindful that the need for these solutionsishigh, and therisk of  risks of offering them.
not making digital solutions available may be higher than the
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Abstract

Clinical trial registrieswere designed to help patients search for potentially suitable clinical trials. When our family faced another
serious cancer diagnosis, we searched multipleinternational clinical trial registries. Despiteincreasing evidencethat trials designed
with patients can be better for trial participants (eg, they can have more relevant outcome measures and fewer burdens), it is
currently impossible to search registries for these specific types of trials. In this Patient Perspective article, we makethefirst “ call
toaction” for clinical tria registriestoinclude (1) afilter that allowsfor efficient searching for clinical trials designed with patients
and (2) structured information, in plain language, on how patients were involved. We propose how these two innovations could
help reduce barriersto clinical trial participation. We also highlight how new regulatory and ethical guidelines are encouraging
patient involvement in trial design, and we identify the benefits to many of doing so. Given the pressing need to improve clinical
trial participation, we respectfully call on the clinical trial community to respond to our call to action and consider our proposed
action plan. Ideally, when patients want to search for clinical trials designed with patients for patients, we should be able to find

them. A plain language summary for this publication is available in the supplementary material for this paper.

(J Particip Med 2025;17:€72015) doi:10.2196/72015
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When aserious cancer diagnosis struck our family—again—we
searched clinical trial registriesfor trials designed with patients.
Given the increasing evidence for the value of patient
involvement intrial design, if wewere going to consider atrial,
we wanted to know if and how patients had been involved.
Today, this search is impossible. In the future, we hope it can
be routine. In this Patient Perspectives article, we provide the
first published “call to action” for clinical tria registries to
include (1) afilter that allowsfor efficient searching for clinical
trials designed with patients and (2) structured information, in
plain language, on how patients were involved. We propose
that addressing these two gaps could accelerate clinical trials
by enhancing clinical trial participation. We have included a
plain language summary of thisarticlein Multimedia Appendix
1

Within our family, we have managed clinical trials, participated
inclinical trials, and faced cancer diagnoseswhere our care has
been directly enhanced by clinical trials. In our current situation,
we already know wewill berelying on evidence generated from
forthcoming clinical trials. From these professional and personal

https://jopm.jmir.org/2025/1/€72015

experiences, we fundamentally understand that patient
participation in cancer clinical trials advances cancer treatment
[1,2]. However, for decades, most (92% - 98%) patients with
cancer have not participated in clinical trials [1,2]. New ways
to boost clinical trial participation are needed.

Importantly, when it comes to proposing potential solutions,
we recognize that both nonpatient and patient barriers to trial
participation must be taken into account. Notably, the main
barriers occur well before a clinical trial is even offered to a
patient [1]. That is, patients are not the main cause of low
participation rates. The upstream nonpatient barriers can be
structural (eg, accessto atrial), clinical (eg, eligibility criteria)
or doctor related (eg, offering aclinical trial) [1]. Indeed, when
clinical trials are offered to patients with cancer, many (55%)
agreeto participate[1]. If and when aclinical trial offer isfinally
made to a patient, the patient may decline participation because
of concerns related to treatment, trust, and the burden of
participating [1]. In thistraditional model, patients have not had
an active and participatory role in finding clinical trials and in
considering whether to participate. This traditional model can
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and should change. Our proposed innovations to clinical trial
registries could positively disrupt this traditional model and
help reduce both nonpatient and patient barriers.

In terms of nonpatient barriers, patients would not have to wait
for clinical trials to “trickle down” to them through structural,
clinical, and doctor-related barriers. Patients could have
enhanced agency to find potentially suitable clinical trials
designed with patients. They could find these trials more
quickly, easily, cost-effectively, and independently via their
own search of aclinical trial registry. For patients, self-searching
for these trials, using a filter that matters to them, would be a
new form of self-care. After all, it is patients who bear the
greatest burdenin aclinical trial. After patientsfound potentially
suitable trials designed with patients, they could then work in
partnership with their doctor to consider—from the medical and
the patient perspective—whether to participate. Both
perspectives can affect participation success (eg, recruitment
and retention). As clinical trial registries were explicitly
developed to alow patients to search for trials and as
approximately half of registry users are patients [3], our call to
action would help registries meet their original goals. Further,
as anyone with access to the internet could search clinical trial
registries, our proposal may also help break down diversity,
equity, and inclusion barriersto clinical trial participation.

In terms of patient participation barriers, concerns about atrial
may be reduced if potential participants knew that patients had
been involvedintrial design. Increasing evidence indicates that
the “lived experience” from patient advisors can trandlate into
abetter “trial experience” for patient participants. For example,
trials designed with patient input may be more clinicaly
relevant, faster, less costly, and reduce the trial burden for
participants [4-9]. Within our family, we have participated in
patient advisory boards and have seen first-hand how patient
input can enhancetrial design. A protocol can go from good to
great with patient input. If patients could accessinformation on
how patients had (or had not) been involved in atrial, we believe
that this could affect their trust and interest in that trial.

Our call to action for a search filter and information on patient
involvement in trial design aligns well with broader changes
driving more involvement of patients in clinical research. For
the first time, the Declaration of Helsinki, an internationally
accepted and highly influential guideline on research ethics,

https://jopm.jmir.org/2025/1/€72015
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now calls for researchers to involve patients meaningfully in
trial design [10]. The ICH GCP (International Council for
Harmonisation - Good Clinical Practice Guideline), issued by
international regulators and adhered to by industry and
nonindustry research sponsors, have recently been updated, with
the new version explicitly calling for sponsorsto involve patients
in trial design [11]. Under the new European Clinical Trials
Regulation, sponsors must also describe if and how patients
were involved in trial design [12]. Importantly for both trial
design and trial reporting, the new 2025 SPIRIT (Standard
Protocol Items: Recommendations for Interventional Trials)
[13] and CONSORT (Consolidated Standards of Reporting
Trials) [14] guidelines now include specific itemsfor reporting
patient involvement in clinical trial protocols and publications.

If our call to action istaken up, patient involvement information
in structured, plain languageincluded intheclinical tria registry
could build on the precedent set by The BMJ in 2014 [4]. To
promote transparency and to avoid atokenistic tickbox approach,
The BMJ requires authors to include a patient and public
involvement statement, which describes how patients were
involved in the reported research. If the researchers did not
involve patients, they must disclose that in their statement. As
the patient and public involvement statement isincluded in the
publication, readers (including patients) can readily identify if
and how patients were involved. With more patients authoring
publications[15], involving patientsin trial design would make
it more straightforward for these patient experts to meet
authorship criteria. Further, transparency about early patient
involvement would also facilitate research into the “patient
advisor” to “patient author” journey. Given The BMJ's intent
to re-energize the Patients Included charter for conferences[16],
we also encourage discussion as to whether the charter could
extend to patients included in trial design. The earlier that
patients and other stakehol ders know about patient involvement
in research, the better.

Without regulatory requirements and enforcement, a proposed
changein clinical trial registry practicesis unlikely to succeed
unlesskey stakeholders see valuein doing so. Our investigations
have shown that the widely used registry ClinicalTrials.gov
doesnot allow patientsto search for clinical trials designed with
patients; nor do other major registries managed by not-for-profit
(0718, 0%; Table 1) or for-profit (0/10, 0%; Table 2)
organizations.
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Table . Primary clinical trial registries in the World Health Organization registry network lack a search function for finding clinical trials designed
with patients.?

World Health Organization: primary regi:striesb
Registry Filter for patient involvement in trial design

1. Australian New Zealand Clinical Trials Registry

2. Brazilian Clinica Trias Registry

3. Chinese Clinical Trial Registry

4. Clinical Research Information Service (Republic of Korea)
5. Clinical Trias Information System (European Union)

6. Clinica Trials Registry - India

7. Cuban Public Registry of Clinical Trials

8. EU Clinica Trias Register

9. German Clinical Trials Register

10. Iranian Registry of Clinical Trials

11. ISRCTN (United Kingdom)

12. International Traditional Medicine Clinical Trial Registry
13. Japan Registry of Clinical Trias

14. Lebanese Clinical Trials Registry

15. Thai Clinical Trials Registry

16. Pan African Clinical Tria Registry

17. Peruvian Clinica Tria Registry Site unavailable
18. Sri Lanka Clinical Trials Registry N

Z2 2 Z2 Z2 Z2 2 Z2 Z2 Z2Z Z Z Z2Z Z2 Z2 Z2 Z

Registries were searched April 27 and 30, 2025.

b The World Health Organization lists 18 primary registriesthat meet its specific criteria; these registries a so meet the requirements from the I nternational
Committee of Medical Journal editors[17].

Table. Clinical trial registries managed by major international pharmaceutical companies lack a search function for finding clinical trials designed
with patients.?

Global pharmaceutical companies: clinical tria regisiri%b

Company Company clinical trial registry Filter for patient involvement in trial design
1. Merck & Co Y N
2. Johnson & Johnson Y N
3. Roche Y N
4. AstraZeneca Y N
5. Abbvie Y N
6. Bristol Myers Squibb Y N
7. Eli Lilly Y N
8. Pfizer Y N
9. Novartis Y N
10. Sanofi Y N

8Registries were searched April 27 and 30, 2025.
PClinical trial registries managed by the top 10 global pharmaceutical companies (based on research and development expenditure in 2023) [18].

We recognize that resources would be needed to add a patient  patient involvement information from a protocol into aclinical
involvement search field to aregistry and, ideally, to automate trial registry. However, we anticipate that the benefits of these
(eg, viahuman-in-the-loop artificial intelligence) theupload of  changes could outweigh the anticipated costs. For example,
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these changes might be paid for from the major financia benefits
gained from increasing recruitment and retention, accelerating
trial start-up and completion, and reducing protocol amendments
and associated operational costs [5-8]. Additional benefits,
across multiple stakeholders, could include the following:

- Actingasacatalyst for advancing truly patient-focused and
patient-vetted research

« Providing the clinical trial community (including patients,
researchers, sponsors, and ethics committees) with a free,
fast, and transparent way to see how patients have been
involved in trial design

- Enhancing the power and agency of patients to find and
assess potentially suitable clinical trias, particularly for
patients underserved by the current clinical trial enterprise

- Encouraging sponsorsto use thistangible, transparent, and
timely way to demonstrate how they have engaged patients
as clinical trial advisors and how they have strived to
enhance the clinical trial experience for participants

«  Providing sponsors with anew and justifiable way to gain
credit for their commitment to involve patients as research
partners and to enhance their reputation among patients,
the media, investors, and other communities

- Demonstrating to researchers and sponsors how they can
leverage patient invol vement content multiple times beyond
registries (eg, patient involvement statementsin protocols,
grant applications, ethics submissions, publications,
corporate annual reports, regulatory submissions, and
reimbursement applications)

- Providingjourna editors, reviewers, and readerswith source
information on patient involvement that can be validated
and verified against protocols and publications

- Facilitating new ways to conduct research, undertake
benchmarking, and identify best practices for patient
involvement in trial design (eg, across tria type, phase,
disease, country, or year)

As a family facing another serious cancer diagnosis, we are
deeply grateful to all the patients, researchers, and sponsors
who have and are enhancing cancer treatment through clinical
trials. We respectfully call upon the clinical trial community,
initsbroadest sense, to consider the merits of enhancing clinical
trial registriesto enable patients to (1) search for clinical trials
designed with patients and (2) find information on how patients
were involved. From initial discussions within our family and,
subsequently, with international thought leaders from patient

Acknowledgments

Woolley et a

advocacy, academia, publishing, and industry sectors, it appears
our call to action has merit. We are now exploring how to move
from a call to action to an action plan. While any action plan
will require input from a broad stakehol der group, we propose
that the following steps may help progress thisinitiative:

1. Share this open-access publication widely among the
clinical trial community to build awareness of the call to
action

2. Establish asmall coreteam (eg, 3 - 5 people representing
different stakeholders, including patients) to help secure
resources and develop a project plan, with short-, medium-,
and long-term goals. Ideally, this core team would aign
itself with organizations already focused on patient
partnerships and enhancing clinical trial design, trust,
transparency, accessibility, and infrastructure (eg, the World
Health Organization’s International Clinical Trials Registry
Platform) [19]

3. Conduct stakeholder consultationswith key representatives
from clinical trial registry ownersand clinical trial registry
users, as well as experts in other core areas (eg, database
architecture, compliance and security, artificial intelligence,
user design, and plain language)

4. Conduct a “sprint” project (ie, time-boxed, iterative) to
co-create proposed standardsfor a“ designed with patients’
filter and plain language—structured descriptors of patient
involvement in trial design

5. Present results from the sprint to registry owners and
identify registry owners (ideally, from not-for-profit and
for-profit sectors) willing to pilot-test a prototype

6. Evaluate the results from the pilot tests against predefined
criteriafor success

7. Present and publish results from the pilot tests

8. If successful, advocate for broader implementation across
international registries

We recognize that many steps will need to be taken to respond
to our call to action, but this publication is atangible first step.
As our family was reflecting on how easy it is to use filters to
search for and access information that can affect our lifestyles
(such as cars, hotels, and flights), we pondered when it will be
just aseasy to search for and accessinformation that can literally
affect our lifespans. Because, when it comes to patient
involvement in clinical trial design, we sincerely hope that one
day our family can say to other desperate families, “ Seek and
ye shall find.”

We are grateful to the patient advocates, researchers, journal editors and publishers, and funders whose feedback encouraged us
to publish this "call to action" to improve clinical tria registries. We give specia thanks to Trishna Bharadia, Liz Clark, Jan
Geissler, Liz Salmi, Avishek Pal, and Beverely Yamamoto for their helpful insights. We & so appreciate interest from PALADIN
(Patient Advocacy Leaders And Drug Development Industry Network) in thisinitiative.
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Abstract

Abstract: This paper will view the rise of the e-patient, who is “equipped, enabled, empowered, and engaged” through the lens
of the evolution of successive digital technology innovations, each building on its predecessors, creating new tools for patient
empowerment. We begin with the dawn of the web and the proliferation of health websites and discuss the use of digital
communication tools. We then discuss the adoption of electronic health records, which enabled the rise of patient portals. This
digitization of health data, along with the rapid adoption of mobileinternet access and the proliferation of health-related smartphone
apps, in turn, provided a platform for patients to coproduce health care by contributing their own health data to their self-care
and health care. The exchange of health information between patients and providers has also been facilitated by telehealth or
telemedicine technology, which enables direct care delivery. The use of social networks in health, in use since the early days of
the web, has expanded since COVID-19, when public health authorities worldwide, as well as patients, sought the use of social
media channels to get connected and share information. Most recently, artificial intelligence and large language models have
emerged with yet untapped potential to provide patients with the information that could improve their understanding of their
conditions and treatment options. We conclude that innovationsin digital health technology have symbictically evolved with the
ascendance of the e-patient, enabling improved communication, collaboration, and coordination between patients and clinicians
and forging a health care system that is safer and more responsive to patient needs.

(J Particip Med 2025;17:€68911) doi:10.2196/68911

KEYWORDS

e-patient; participatory medicine; digital health technologies; artificial intelligence in health care; patient-generated health data;
electronic health records; patient portals, telemedicine or telehealth; social networking in health; smartphones and health apps,
internet and health care; health careinnovation; digital communication tools; self-monitoring devices; health care cost transparency;
chronic disease management; OpenNotes; 21st Century Cures Act; social mediain health care; consumer health informatics; data
sharing; wearable electronic devices

Scholars Working Group in 2007, the term e-patient is defined
[1]:

e-Patientsrepresent the new breed of informed health
consumerswho go onlineto seek information on their
own ailments and to find better health information
and services for others. They work collaboratively
with their doctors and within the system to resolve
health issues.

Introduction: The Rise of the e-Patient

Until the later half of the 20th century, the concept of an
empowered, engaged patient did not exist. Physicians were
viewed as experts who, based on their medical education, were
supposed to understand every issue or concern a patient
presented. The patient was expected to comply and follow their
doctor’s orders passively. Dr Tom Ferguson, physician, author,

educator, and innovator, had a different view, possibly inspired
by hisinvolvement in the patient self-care movement that started
in the 1970s.

In his sentinel white paper, “e-Patients: How they can help us
heal health care,” completed posthumously by the e-Patient

https://jopm.jmir.org/2025/1/e68911

The e-Patient Scholars Working Group fostered the movement
of participatory medicine, in which patients, using digital health
tools, become active drivers of their health, leveraging newly
developed and available digital health technologies that have
changed medicine forever.
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Theriseof digital health technol ogies hasfuel ed the emergence
of the e-patient. First, the World Wide Web, followed by the
adoption of electronic health records (EHRS), patient portals,
and connected self-monitoring instruments that enable
patient-generated health data (PGHD) and facilitate patient
involvement in their own care have successively empowered
patients. In addition, technologies such as smartphones,
telehealth, and social networking, and finally, recent innovations
that include various iterations of artificial intelligence (Al),
have fostered engagement of both patients and cliniciansin a
way that has changed how health care operates. Pressure from
patients who want to manage their own health, participate in
their health decisions, communicate and collaborate with their

Table . Technologiesand their impact on e-patients.

Sands & Finn

health care providers, and push back against ahealth care system
that does not meet their needs has led to the creation of digital
technologies—with their attendant questions about safety and
privacy—that have evolved to meet these needs. Therise of the
e-patient and these digital technologies has shaped a new
dynamic in health that has indelibly changed the face of health
care and “enhancl[ed] the capacity of [patients] to make
purposive choices and to transform those choices into desired
actions and outcomes’ [2]. We will look a 9 important
innovationsin recent decades and identify specifically how they
have empowered patients to better pursue their health goals
(Table 1).

Technology e-Patient impact

World Wide Web «  Web-based health information
e  Medicd literature search

Email «  Patient-patient communication

Social networking

Electronic health records

Patient portals

Smartphones

Patient-generated health data

Telemedicine

Artificial intelligence

. Patient-clinician communication

.  Emotional support
»  Sharing disease-specific information
«  Sharing treatment and outcome data

«  Enhanced safety
. Increased confidence in care

o  Direct access to medical records

«  Communication with the clinical team

«  Conveniencetransactions (appointments, prescriptions, referrals, and
financial)

« Hedthinformation

«  Ubiquitousaccessto healthinformation, portals, and socia networks
o Health apps
«  Health monitoring

« Insightsinto lifestyle and impact on health conditions
«  Greater participation in care

«  Improved accessto professiona care
« Accessto lifestyle medicine providers
o “Digita primary care”

Greater understanding of medical records

Enhance comprehension of medical literature

Assist with triage and diagnosis

Discuss treatment options

Aid to communication

Gain new insights from self-monitoring data combined with medical
record

The Internet and the World Wide Web

Overview

The internet is a globa network of servers and networks
originaly conceived and developed to meet the demand for
automated i nformati on-sharing between scientistsin universities
and institutes throughout the world [3]. The protocols that
enabled the evolution of the World Wide Web were created by

https://jopm.jmir.org/2025/1/e68911

Berners-Lee et d [4]. By the mid-1990s, the proliferation of
websites and the technologies for publishing on the web had
democratized accessto information and communication on the
internet. Over the last 3 decades, there has been significant
innovation in the use of the web as a platform for accessing
enormous multimediainformation resources and enabling many
of the technologies described in this paper. The widespread
adoption of these technologies has been facilitated by the
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development of broadband internet access, Wi-Fi, wireless
internet access, and powerful and highly portable mobile
technologies.

A recent Pew Research Center survey of 5733 US adults,
published in January 2024, reported that nearly 95% of US
adults are using the internet; 80% say they subscribe to
high-speed internet (broadband) at home. The study determined
that alarge proportion of American people are connected to the
world of digital information while “on the go” via their
smartphones and other mobile devices. From these numbers, it
is apparent that the internet is a staple of the 21st-century
lifestyle and an important way that patients remain empowered
and armed with the information and tools they need to make
medical decisions[5].

Impact of the Web on Patient Empower ment

The advent of the web has greatly facilitated patient access to
health information, once largely the domain of health care
professionals. A proliferation of sites provided medical
information to patients, with still-running WebMD [6], which
debuted in 1996, one of the earliest examples. As website
technology matured, these sites offered increasing interactivity
to patients to better address their questions and concerns.
Interestingly, patient use of web-based information has often
been opposed by the medical establishment [7], leading to
conflict in patient-physician interactions. Another important
example is enabling patients to search medical journals. The
world's medical literature is cataloged by the National Library
of Medicine (NLM) and, beginning in 1879, a comprehensive
bibliography was published on paper as Index Medicus [8].
Medical librarians and appropriately trained physicians could
guery thisindex on the NLM’s computers through MEDLINE
[9] beginning in 1971. In 1986, the Grateful Med app eased
access for health care professionals [10], but the advent of the
web enabled the NLM to create PubMed [11], which made it
easy for anyone (including patients and nonprofessional
caregivers) to search the world's biomedical literature to help
diagnose and manage their medical conditions.

Email
Overview
Email, asynchronous computer-based communication

technology, was created in the 1970s, and its use proliferated
with the dawn of theweb in the 1990s. In 1998, Kane and Sands
[12] first promoted the broad use of email between patients and
physicians and offered guidelines for its appropriate use. Prior
to the use of email, only synchronous communication in the
office or over the phone was used in health care interactions.

Common uses of patient-provider email are many and include
adviceregarding new or recurrent medical conditions, including
recommendations on the best site of care (home vs clinic vs
urgent care vs emergency department), which may include
photos or other media as needed; response to quick questions
that should not involve an office visit; sharing data such asblood
pressure and blood sugar; and follow-up on the effectiveness
or side effects of medications.

https://jopm.jmir.org/2025/1/e68911
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Because of the need for patient privacy, which is not inherent
in email, patient portals, offering secure messaging, gained
widespread usein the 2010s. Many of these messagestoday are
triaged by nursing staff before being sent to physicians.

Impact of Email on Patient Empower ment

AIDS activists used email for information sharing and
organizing in the 1980s. Patient-physician email broke down
communication barriers imposed by phone-based triage and
“telephone tag” and permitted a greater frequency of brief
connections, thereby potentially enhancing relationships.
Becauseit is asynchronous, it removes the time pressure of the
officevisit, affording patientsthe ability to take thetimeto craft
their questions and more time to absorb their physicians
responses [13].

Social Networking

Overview

Although many think of social networking as a recent
phenomenon, early social networks, such as USENET,
FIDONET, and The WELL, date to the 1980s and enabled
mainly asynchronous communication on a variety of topics.
The advent of theweb and faster connection speeds enabled the
immersive social networking experience to which we have
become accustomed. These platforms permit peer-to-peer
information-sharing and support.

Impact of Social Networ ks on Patient Empower ment

e-Patients do not rely on medical professionals’ views aone.
Not surprisingly, in the 1980s, they began actively engaging
with peers to share information and support through health
groupson USENET, FIDONET, and The WELL. Thesebecame
popular for AIDS activists to share information and support
[14,15]. Peer-support communities proliferated in the early days
of the web. For example, in 1995, the Association of Cancer
Online Resources began to offer cancer-specific support for
patients with cancer and their caregivers, ultimately offering
communities for more than 200 different cancers with 115,000
messages exchanged each day [16]. Frydman (personal
communication, 2025), the founder of the Association of Cancer
Online Resources, estimates that the site helped over half a
million people. Over the subsequent years, web-based health
communities proliferated and were a primary source of
information during the COV1D-19 pandemic. Many web-based
peer-support networks bring together patients who are living
with illnesses and health care professionals who may be
interested in these conditions.

There are web-based communities for different cancers,
neurologic diseases, autoimmune diseases, mental health
disorders, and many other conditions. These communities
provide emotional support, peer coaching, and medical advice.
The advice gathered from these communities has been reported
to be life-saving [17]. Like other forms of web-based
information, individual sin communities may provide incorrect
advice. Studies show that communitieswill usually self-correct
erroneous information [18].
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While these and their successors were generally platforms for
peers to share emotional and care advice, in 2004,
PatientsLikeMe created a web-based community health data
platform that also encouraged patient-driven research
collaboration to test therapies and share actual outcome data
[19]. The network has over 800,000 members who are dealing
with more than 2900 conditions, including amyotrophic lateral
sclerosis, multiple sclerosis, and epilepsy [20]. As the
technology hasimproved, web-based support communities have
added synchronoustoolslike chat and video, and in some cases,
have facilitated patient meet-upsin rea life [21].

Electronic Health Records

Overview

Digital health records got off to a slow start when they were
introduced in the United States starting in the 1980s. It was not
until 2004, when President George Bush set the goal that every
American would have an EHR within 10 years, supported with
funding for demonstration projects and the development of
common standardsthat digital health records became ubiquitous
[22]. The passage of the Health Information Technology for
Economic and Clinical Health Act, enacted under Title XI11 of
the American Recovery and Reinvestment Act of 2009, helped
to foster the growth of the EHR. In 2008, only 17% of health
care providers had electronic medical records, but by 2021, 9
in 10 US office-based physicians had adopted EHRs [23].

Impact of EHRs on Patient Empower ment

Even before the advent of patient portal s, the adoption of EHRs
may have led to greater patient confidencein the safety of their
care and the persistence of their health data and reduced
frustration when they seethe availahility of their health records
to al their physicians. However, the greater impact was yet to
come when patient-facing apps were added to their physicians
EHRs in the form of patient portals.

Patient Portals

Overview

EHRswere adopted to improve the quality and safety of patient
care, but they also permitted patients access to their health
information through connected patient portals. Patient portals
are secure websites that provide access to EHR information
(including sharing access with caregivers), communication with
the health care team, and convenience transactions such astools
for booking appointments, requesting prescriptions, and paying
medical bills. Through these portals, patients can view
substantial parts of their medical records—including office
notes, thanks to the advocacy of organizations like OpenNotes
[24]—pulling back the curtain on health care decision-making
and permitting them to manage and monitor their health issues
and collaborate with their physiciansto resolve health problems.

Impact of Portals on Patient Empower ment

Patient portals have had a major impact on patients' ability to
engage in their health care. For one, portals have facilitated
secure asynchronous communication between patientsand health
care professionals, reducing barriers to communication and
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sometimes obviating the need for amedical appointment. It has
also been a useful mechanism for patients to provide updates
on their conditions, such as sharing blood pressure
measurements or responses to medications. Messaging has
become so popular among patients, especially since the
COVID-19 pandemic, that it has been cited as a contributor to
physician burnout [25].

While streamlining transactions, such asrequesting prescription
renewals and making appointments, has further made it easier
for patients to interact with their physicians' offices, arguably
the most important impact of patient portals has been to enable
patients to see their own health information. Initialy, this was
only problems, medications, and test results, but patientswanted
more, and activists and advocacy organizations (including the
Society for Participatory Medicine) pushed the Obama
administration to require that patients have full access to their
records.

The 21st Century Cures Act (Cures Act) [26], signed into law
on December 13, 2016, was designed to hel p accel erate medical
product development and bring innovations and advances to
patients who need them faster and more efficiently. The Cures
Act legidation makes patient access easier and digitaly
unrestricted by mandating that providers give them access to
datafrom their medical records so they can make better choices
regarding their care and experience transparency regarding costs
and health care outcomes.

However, just viewing information is not enough. e-Patients
want to download their dataand useit in novel ways. Dedicated
technology and patient activists worked together to devel op the
capabilities of Fast Hedlthcare Interoperability Resources, a
data exchange standard, to support this functionality, and the
Cures Act requires providers to offer an application
programming interface to EHRs to permit patientsto download
their records, usualy through apps [27]. Each of these
improvements enhanced the patient’s ability to know what is
going on with their health, which is the cornerstone of
empowerment.

The Smartphone

Overview

Modern smartphones combine a full suite of mobile tools for
patients and clinicians in one compact device that has a large
memory, fast processing speeds, wireless internet access (both
through the mobile networks and Wi-Fi), ahigh-quality camera,
an accelerometer, GPS, Bluetooth for connectivity to devices,
near-field communication, and, of course, aphone. They provide
the ability to manage personal information, streaming music,
videos, and games, 24/7 accessto socia media, text messaging,
and real-time language translation. The number of tasks that
can be accomplished with this platform is almost infinitely
expandable through access to app stores. The average person
uses 9 mobile apps daily, 30 apps per month [28].

A Pew Research study in 2023 [5] found that 90% of adults
reported they owned a smartphone, and 4 in 10 individuals
polled reported being on the web “almost” constantly. The study
found that smartphones are used acrossincome levels, but those
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in households earning US $100,000 or more annually are far
more likely than those earning less than US $30,000 per year
to use a smartphone (98% vs 79%). Education level and age
also played a factor in the ownership of smartphones. Those
individualswith a higher education generally had a smartphone.
People older than 65 years of age were reported to be about
20% less likely to have a smartphone than those younger than
50 years.

Impact of Smartphoneson Patient Empower ment

Smartphones provide patients with ubiquitous access to health
information, including their health records, participation in
socia networks, connection with their health care team, health
plan, and pharmacy, as well as access to apps that allow them
to track their activity, food intake, blood pressure, glucose,
sleep, and weight. Combined with connected wearabl e devices
like smartwatches, available apps can also track heart rate and
rhythm, oxygen saturation, and cardiovascular fitness. Being
better informed about their health status and better equipped to
take timely action empower patients to better manage their
health between visits. App stores host more than 350,000 health
care—related apps available globally, and new health apps are
constantly being devel oped.

Patient-Generated Health Data

Overview

According to the RAND Corporation, nearly 60% of adult
American people have at least 1 chronic disease—including
diabetes, cardiovascular diseases, such asirregular heart rhythm
or hypertension, or lung problems such as asthma or chronic
obstructive pulmonary disease, cancer, arthritis, and kidney
disease—and 42% have more than 1 [29]. These chronic
conditions account for hundreds of billions of dollarsin health
care spending every year in the United States alone. Their
estimates suggest that nearly 150 million American people are
living with at least 1 chronic condition; around 100 million of
them have more than 1. Nearly 30 million areliving, day in and
day out, with 5 chronic conditions or more.

Ina2019 study of 4159 individualsfrom the Health Information
National Trend Survey [30], about 30% were using awearable
device. The use of wearable devices was more common among
those with chronic conditions. This study found that 49% of
those with a usual source of care had shared data with their
provider. This behavior was more common in those with chronic
conditions. Both adoption and data sharing have likely risenin
the ensuing years.

Since patientsonly spend asmall fraction of their livesin formal
medical care, PGHD have increasing potential to help patients
with self-care and improve the health care of patientswith many
chronic conditions. In their 2014 paper on the topic, Sands and
Wald concluded [31]:

Patient-generated health information, enabled by
data transparency and consumer engagement, is not
a panacea, but can help address information gapsin
important areas, leverage untapped patient
experience, and offer information that will improve
self-management, provider-directed, and joint
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decisions made by patients and providers together
and facilitate more frequent contacts with patients
for better management of chronic conditions.

Impact of PGHD on Patient Empower ment

Home blood pressure cuffs have been in use since the 1970s,
and glucometers have been used widely since the 1990s. Both
technologies have enabled patients to contribute data to their
careand self-care, improving their self-awareness and enriching
the data available to their clinicians.

Although electronic biometric self-tracking dates back to the
1970s, the avail ability of anew generation of wearable devices
caught the attention of Kelly and Wolf [32] at Wired Magazine,
who proposed the “quantified self” movement as a means to
self-knowledge in 2007 [32]. Internet-connected wearable
devices such asthe Fitbit (2008) prompted increasing consumer
demand [33], which led to ongoing innovation, and ultimately
the incorporation of multifunction self-tracking into wearable
devices in the form of a watch [34] and even a ring [35].
e-Patients have been able to leverage successive generations of
self-tracking technologies for their self-care and to share this
information with their physicians, while companies have
developed apps to facilitate structured data sharing.

In another vein, patients with type 1 diabetes, dissatisfied with
the state of siloed diabetestechnology and unified by the hashtag
#WeAreNotWaiting, developed a do-it-yourself closed-loop
system in 2014 that integrates data from continuous glucose
monitorswith their insulin pumpsto better manage their diabetes
[36]. Commercial entities later developed their own systems
based on that e-patient innovation.

Telemedicine or Telehealth

Overview

The convergence of the internet,  high-speed
telecommunications, video technology, and the availability of
patients digital health records make it possible for rea-time
video visits between a clinician and a patient to occur over a
remote network on a computer screen or smartphone.
Telemedicine consultations can be augmented with PGHD to
address the difficulty of telemedicine physical examinations.
With PGHD and a patient history, the examining physician will
have baseline information. This is a viable option for patients
in need of medical assistance, and athough the physical
examination isquitelimited, there are guidelinesthat physicians
can use to do physical examinations viatelemedicine [37].

For many years, telemedicine struggled with slow adoption,
partly dueto alack of payment for services rendered remotely
and partly dueto thelack of infrastructureto conduct such video
calls. The COVID-19 pandemic prompted payers to change
their payment policies to encourage telemedicine encounters;
telemedicine use increased from 11% to over 60% in a very
short time [38]. After the pandemic, reimbursement for
telehealth remainsin place, as it has been remarkably popular.
As health care has become more digitized, physicians across
specialties are integrating telemedicine into their practices. A
remaining obstacle is that amost all state medical boards
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continue to prohibit care of patients within that state by
physicians not licensed in that state [39].

Impact of Telemedicine on Patient Empower ment

Patients have been the beneficiaries of the wider use of
telemedicine, and patient demand for remote care has mirrored
workers’ demand for remote work. This has resulted in greater
technological innovation, asit has spawned arising number of
businesses, and business models focused on meeting therising
demand for remote care. For example, the need for mental health
care has far exceeded the availability of local therapists, so
numerous companiesare providing “telemental health” services.
Numerous companies are providing direct-to-consumer remote
care for “lifestyle’ health needs, such as sexual health, hair
growth, and weight management. Finaly, the shortage of
primary care physicians has prompted the development of
“digital primary care,” which was pioneered in Sweden [40]
and is being promoted in the United States as an alternative to
traditional primary care.

Artificial Intelligence

Overview

A few years ago, physicians made medical decisions based on
the knowledge they accumulated during their training and
subsequent experience. Today, the rapid development of Al is
sowly changing that. Machine learning can process vast
amounts of information to identify hidden patternsand replicate
clinical thought processes. Al and machine learning are
increasingly used in fields such as pathology, radiology, and
gastroenterology [41,42]. The advent of chatbots, such as
ChatGPT, Gemini, and Claude, built on large language models,
has profoundly changed how we search for and interact with
information, including health information.

More importantly, for patients, though, the availability to
consumers (patients) of generative Al has produced an explosion
in patient access to advanced clinical information. In the words
of Dave deBronkart, as quoted in the New York Times [43]:
“Google gives you access to information. A.l. gives access to
clinical thought.”
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Impact of Al on Patient Empower ment

Al chatbots have been aboon for patients (aswell ashealth care
professionals), allowing them to better understand their health
conditions, not only by answering questions but also by helping
them understand their medical records[44-46]. Thesetools have
enabled patients to diagnose conditions when their physicians
have been unableto do so, underscoring the empowering nature
of having access to clinical reasoning [47]. Leveraging Al,
patients can combine large quantities of self-tracking data and
data from their medical records to gain new insights into their
health [48], leading to proposals for responsible governance
[49]. The future uses of these technologies will continue to
expand, pushed by technology-savvy e-patients.

Conclusions

We have witnessed exponentia advancementsin communication
and information technology followed by their rapid adoption.
e-Patients use these technol ogiesto learn about, get support for,
obtain carefor, and managetheir health and illnesses. e-Patients,
many of whom areimpatient and frustrated with the status quo,
will spur technological innovation, sometimes even devel oping
technologies themselves.

We are at the precipice of dramatic transformations in health
care made possible by the expanding capabilitiesand availability
of Al, machine learning, communication, and self-monitoring
technologies. Thisrevolution istimely, aswe confront an aging
population, a proliferation of chronic diseases, and a shortage
of health care professionals.

We must be considerate about introducing any technology, but
Al presents unique ethical challenges. Concerns regarding
patient safety, quality, and data privacy and security, along with
the stability of different care models that prioritize equity and
inclusion at an affordable cost, are all crucial questions that
currently lack satisfactory answers. We anticipate that asdigital
health technol ogies continue to evolve, e-patientswill continue
to leverage these technologies to facilitate self-care and
improvements in their health care experiences, which will, in
turn, spur the evolution of the next generation of digital health
technologies.
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Abstract

Background: Chronic wounds affect 1%-2% of the global population, and pose significant health and quality-of-life challenges
for patientsand caregivers. Advancesin artificial intelligence (Al) and computer vision (CV) technol ogies present new opportunities
for enhancing wound care, particularly through remote monitoring and patient engagement. A digital wound care solution (DWCS)
that facilitates wound tracking using Al was redesigned as a patient-facing mobile app to empower patients and caregivers to
actively participate in wound monitoring and management.

Objective: This study aims to evaluate the feasibility, usability, and preliminary clinical outcomes of the Patient Connect app
(Swift Medical Inc) in enabling patients and caregivers to remotely capture and share wound data with health care providers.

Methods: A feasibility study was conducted at 2 outpatient clinics in Canada between May 2020 and February 2021. A total
of 28 patients with chronic wounds were recruited and trained to use the Patient Connect app for wound imaging and secure data
sharing with their careteams. Wound images and datawere analyzed using Al modelsintegrated into the app. Cliniciansreviewed
the data to inform treatment decisions during follow-up visits or remotely. Key metrics included app usage frequency, patient
engagement, and wound closure rates.

Results: Participants captured a median of 13 wound images per wound, with images submitted every 8 days on average. The
study cohort included patients with diabetic ulcers, venous ulcers, pressure injuries, and postsurgical wounds. A median wound
closure surface area closure of 80% (range 15-100) was achieved across all patients, demonstrating the app’s clinical potential.
Feedback from patients and clinicians highlighted during the feasibility testing support insight into the app’s usability, data
security features, and ability to enhance remote monitoring that need to be explored in further qualitative research.

Conclusions: The Patient Connect app effectively engaged patients and caregivers in chronic wound care, demonstrating
feasibility and promising clinical outcomes. By enabling secure, remote wound monitoring through Al technology, the app has
the potentia to improve patient adherence, enhance care accessihility, and optimize clinical workflows. Future studies should
focus on evaluating its scalability, cost-effectiveness, and broader applicability in diverse health care settings.

(J Particip Med 2025;17:€69470) doi:10.2196/69470
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Introduction

Chronic wounds are commonly defined as wounds that fail to
heal within 4 - 12 weeks through normal, timely, and orderly
stages[1]. These wounds pose amajor public health challenge,
with 1% - 2% of the global population estimated to experience
a chronic wound during their lifetimes [2]. Diabetic ulcers
(DUs), venous ulcers (VUs), and pressure injuries (Pls) are
especially prevalent, making up over 90% of al chronic wounds
[3] and often require significant wound care management and
resources. However, due to their low rate of complete healing,
chronic wounds have major impacts on both the health and
quality of life of patientsand their families, leading to significant
issues, such as severe and prolonged pain, loss of function and
mobility, amputation, mental health deterioration, social
isolation and embarrassment, financial burden, and chronic
morbidity or death [4]. Recently, there has been a significant
transformation in health care delivery, focusing on remote access
through telemedicine that |everages the widespread availability
of smartphones and their apps. Technologies that facilitate
telemedicine and ensure continuity of care for chronic wound
patients are urgently needed, as high risk of wound-related
complications exist for those without access to consistent
follow-ups[5].

Therise of Al hasshown great promise, particularly inthefield
of wound care. These technologies provide health care
professionals with novel tools that contribute towards many
improvements in treatment efficiency and efficacy, including
early detection, risk factor analysis, prediction, diagnosis,
intelligent treatment, outcome prediction, and prognostic
evaluation [6]. In addition, Al-powered tools have been shown
to empower patients to take control of their own health and
well-being. For instance, Al tools can provide patients with
information regarding their conditions and treatment options,
thereby enabling them to make informed decisions while also
strengthening patient-health care provider relationshipsthrough
trust-building [7]. Computer vision (CV) is a particular form
of Al that extractsinformation from digital imagesor videosin
order to recognize content from visual data [8]. These
technologies are especially promising in the field of wound
care, asthey can help classify wound severity, provide accurate
predictions of wound healing, and track changesin wounds over
time through image analysis [9,10]. CV technologies have
previously been shown to provide significant time savings
during wound assessments[11], decrease costs and days needed
for wound healing [12], and improve data capture reproducibility
and accuracy [13]. Notably, patients have also been found to
exhibit positive perceptions toward the use of wound
photography in their treatment journeys by helping them track
their wound progress or increasing their involvement within
their own care[14].

https://jopm.jmir.org/2025/1/e69470
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Swift Medical Skin & Wound (hereafter referred to as digital
wound care solution [DWCS]) developed a mobile app and
dashboard, specificaly designed to accurately and reliably
measure and document wound characteristics. The system,
which is aready available and is a privacy-compliant (Health
Insurance Portability and Accountability Act and Personal
Health Information Protection Act), Health Canada registered
and FDA Class | medical device, uses CV technology to
automatically focus and calculate wound dimensions from
images acquired by the mobile device’'s camera, alowing users
to obtain precise and consistent measurements. These
capabilities have been demonstrated to reduce the time needed
to assess the wounds of patients in a more accurate manner
[11,15]. In addition, to viewing a wound's image series over
time, additional information such as healing-associated metrics,
wound-bed information, anatomical location, and patient
identifiers are captured. While the app has provided doctors and
wound-care specialists with apowerful assessment solution and
adashboard to remotely monitor and collaborate for an effective
wound management strategy, in order to fully redize the
system’s potential, patients themselves will need to be able to
acquire and securely shareimages and other relevant information
with their care providers. By actively engaging patientsin their
own wound care journeys through a patient-centric application,
individuals may feel empowered to be more active in the
treatment process.

Understanding the importance of innovative technologies in
improving health outcomes for chronic wound patients, the
DWCS have recently developed a stream-lined, patient-facing
version of the Al-powered application called Patient Connect
(Swift Medical Inc). Patient Connect is designed for easy use
by patients or their care providers using their own personal
smartphones, ensuring amore patient-centric approach to wound
management (see Figure 1). The user interface (Ul) was
designed with differencesin technology and clinical literary in
mind. The DWCS has detailed clinical documentation fieldsan
advanced reporting included. The patient user experience is
simplified and provides educational content to support image
capture and wound care best practices. The Patient Connect
interface had language changes to be grade 3 literacy level
accessible. Educational materialsincluding instructional videos
and simply language guides for basic wound dressings were
included within the app to attempt to improve engagement. The
patient image history shows only images and access to
information the patient submitted in the documents section,
which includes basic screening questions for signs of infection
and afree text (see Figure 1; third image from the right). The
clinician app has standardized documentation for wound
assessment, treatment, and progress to be documented (see
Figure 1; first image from the left).
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Figurel. A ssimulated wound is used to illustrate the difference between the patient-facing mobile app and the clinician mobile apps.
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Patients are authorized directly by their health care provider
and can only access their own records through their personal
device. Thisrequiresa2-step verification viaemail or amobile
phone number and their date of birth. Like the standard version
of the app, it automatically focuses and calculates wound
dimensions from the images acquired. Images and other
measurements are not stored on the phone camera roll of the
patient’s persona devices, instead they are encrypted within
the app and securely transmitted to health care providers on the
same secure, web-based servers from the DWCS. The patient’s
health care provider can access the patient’s generated images
and patient-reported data using their app or the web dashboard;
thereby, enabling the remote monitoring of wound progression.

The objective of this report isto present results of afeasibility
study of early adopters of our patient-centric Al-powered wound
assessment technology to image their wound to beincluded in
their medical record and for self-monitoring, within 2 outpatient
clinics in a university-affiliated hospital and a community
hospital to determine overal feasibility, usability, and
preliminary outcomes of the Patient Connect app.

Methods

Overview

A nonrandomized, single arm-feasibility study was conducted
between May 2020 and February 2021. A nurse practitioner at
Scarborough Health Network and 2 physicians at Montreal
Jewish General Hospital were the primary clinicians engaged
in the project, and both had previous experience using
Al-enabled wound care documentation in clinical practice.
Standardized training was provided on enrolling patients,
enabling access, and reviewing patient-submitted wound images
and information in the clinician application and dashboard.
Training material swere provided to support patient onboarding
to usethe service. Thisincluded multimedia content (videoson
how to download and access the app) that was shared viaSMS

https://jopm.jmir.org/2025/1/e69470
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text messages when the patient was enrolled and content
embedded within the app (eg, how to capture wound images).
Paper hand out material including instructions were also
provided (see sample in Multimedia Appendix 1). Clinicians
had access to review images submitted through the dashboard
on aweekly basis and during follow-up visits.

A purposive sampling technique was used to recruit patients or
caregivers from the Montreal Jewish General Hospital and the
Rouge Valley Scarborough Hospital for early testing of the
Patient Connect app. A sample size between 20 and 30
participants was determined based on feasibility study design
considerations. According to established feasibility study
guidelines, sample sizes of 30 or fewer participants may be
appropriate for qualitative feasibility studies[16]. This sample
size allowed for evaluating the usability, engagement, and
feasibility of the intervention while balancing recruitment and
resource constraints. Patients were the primary focus for the
inclusion criteria, with patient caregivers acting asan inclusion
aternative if the patient consented. Inclusion criteria to the
cohort were (1) patients’ attending staff were already a user of
the DWCS, (2) the patient or aclose relative possessed and was
familiar with a smartphone device, and (3) the patient had a
stable wound, as assessed by their health care provider.
Caregivers were considered as an inclusion aternate if the
patient consented. Caregivers were suitable alternatives if the
wound was in an area that was difficult to image (eg, sacrum
and back) or the patient had limitations that made them unable
to use the app (eg, mobility and technology literacy). Exclusion
criteria were Android phone users as the Patient Connect app
currently only runs on iOS devices. In addition, the study
excluded patientswho did not consent and who did not approve
their caregiver to act as an aternate, since, for these patients,
caregiver participation was essentia for independent app usage.
No changes were made to the study methods after the
commencement of the study, including €eligibility criteria and
assessment measurements. All prespecified metricsandinclusion
criteriaremained unchanged throughout the study period.
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Enrolled participants were encouraged to use the app when their
dressing was being changed by themselves, by caregivers, or y
bother health care professionals outside of the participating
organizations (eg, home health). A 2 case series displaying the
measurement and progress tracking of patient-captured and
caregiver-captured wound images on the Patient Connect app
areshown in Figures 2 and 3, respectively. Dueto the variation
in wound-changing protocols and the feasibility design, there
was no set requirement for imaging completion by the patients
per week. However, patients were encouraged to take at least
one picture during each wound-changed session. Theclinicians
collected additional feedback during follow-up appointments.
User experience, facilitators, and barrierswere documented and
shared with the project manager and software devel opment team
to support quality improvement and ensure app performance
and stability.

Usability metrics were collected to assess feedback on the
engagement, consistency, and effectiveness of the tool. These
include the frequency app use (ie, the number of wound images
uploaded per patient), submission intervals, completion rates
of imaging sessions, and tracking adherence rates concerning
continued use during the study period. The mean was used to
report on continuous or normally distributed variables, and
median was used for data with outliers or skewed distribution

Raizman et al

(eg, wound size and number of images) to minimize influence
of extreme values (see Table 1). The app has embedded
monitoring software (Mixpanel) for debugging that enabled
logging of successful logins, progress through the imaging
workflow and deidentified summaries were available to the
research team to see counts and frequency of image submission.
These features are common practice in mobile and cloud
based-software development to identify software issues and
iteratively improve user workflows.

In addition, qualitative feedback was collected about ease of
use, technical difficulties, general user experience, satisfaction
with the tool that was collected during follow-up visits, as well
as barrierslikelight, clarity of images, and comfort level using
the app alone. The degree of clinician engagement was assessed
by tracking the frequency of imagereview, using the Al-assisted
assessments into treatment decisions, and feedback on
patient-submitted data.

The patients were followed until the closure of their wounds or
February 2021, whichever occurred first. Wound closure was

defined as a wound measurement of 0 cm? All data included
in this report was obtained from the solution’s deidentified
servers, alowing for data retrieval while maintaining the
confidentiality of patients' personal information.

Figure 2. A case series of a postoperative wound. First image on the left was captured by the clinician. Then the patient was taught to capture images
and a second image the same day was documented. The 2 images on the right half show follow up monitoring submitted by the patient as the wound

closed.
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Figure 3. A case series of a hard-to-heal wound on the sacrum imaged by a caregiver during the patient journey. Images have adequate lightening,
focus, color correction, and artificial intelligence (Al)-based measurement is shown to the clinician monitoring the wound remotely.
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Table. Patient characteristics. Data are presented as mean (SD), median (range), or proportions.

Variable Results (N=28)
Age (years), mean (SD) 66.4 (18.5)
Gender, n(%)
Female 14 (52)
Male 13 (48)
Type of lesion, n (%)
Diabetic ulcer 14 (52)
Venous ulcer 7 (26)
Pressure ulcer 4 (15)
Postsurgical 2(7)

Initial wound size (cmz), median (range)

3.71(0.48-27.91)

Follow up time (months), median (range) 3(1-9)
Number of images submitted, median (range) 13 (4-45)
Average time between images (days), median (range) 8(3-19)
Percentage of wound closure achieved (%), median (range) 80 (15-100)
Ethical Considerations Results

The study received multisite ethics approva provided by the
Scarborough Headth Network Research Ethics Board
(SUR-21 - 007). Patient or substitute decision-makers provided
consent and had the ability to withdraw at any time. Datafrom
subjects that withdrew would be excluded from analysis and
their data would not be used for secondary analysis without
their consent.

https://jopm.jmir.org/2025/1/e69470
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Patient Characteristics

A total of 28 patients adopted the Patient Connect App as early
users. The cohort included patients with varied wound types,
including diabetic foot ulcer (DFU), venous leg ulcer (VLU),
PI, and surgical wounds. The characteristics of the wounds are
presented on Table 1.

Approximately half of the patients were diabetics with plantar
ulcers (52%, n=14). There was a balanced gender mix in this
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study, with 52% (n=14) of patients reporting as males and 48%
(n=13) asfemales. The sample popul ation had arange of wound
sizesfrom 0.48 cm? to 27.91 cm? and amedian size of 3.71cm?

(6.17 cm?). Wound measurement was captured from photographs
using Al models, so wounds outside of the photograph (ie,
circumferential) had limitations to their data. This suggested
that single-surface wounds were optimal for patient and
caregiver imaging and automated Al analysis of the wound.
Wound imaging wasfound to beideally suited for patientswith
images on a single surface. However, it was possible to upload
multiple images if wounds were circumferential.

The median follow-up was 3 months, with a median of 13
images aquired by the patient or caregiver per wound. Images
were captured on average every 8 days. Interestingly, despite a
general infrequency of in-person follow-up visits, the median
wound closure rate recorded in the app was 80% (IQR
15% - 100%). No adverse events or unintended harms were
reported among participants.

Projected Cost Savings

The Patient Connect app enables remote monitoring of the
wounds and reduces the need for in-person visits and related
costs. With patients documenting a median of 13 images per
wound over 3 months, this assessment could replace severa
visits to the clinic. Assuming that each time a picture is
submitted, 1 trip issaved, that could mean thereisthe possibility
of eliminating up to 13 trips per patient, representing savings
anywhere between US $140 and US $281 in travel costs per
patient (with an average travel cost of US $10.82 per visit)
[17,18]. Asfor the sample of this study consisting of 28 patients,
this would mean US $3931 to US $7862 in total travel savings
over the three months. Savings could amount to US
$140,000-$281,000 with 1000 usersin a year.

In addition, fewer tripswould equate to fewer hourslost at work
for both patients and caregivers. Assuming 2 hours off work
per visit at an average hourly wage of $36.64 CAD , with 13
visitsavoided, adirect saving of $595 per missed trip or $16,674
could be achieved for the study cohort. A scale of 1000 users
would mean savings of $595,000/year in workforce productivity.

User Experience and Quality |mprovement Insights

Patient feedback on Patient Connect was useful in determining
usability, engagement in wound care, and areas for
improvement. Many participants noted that remote wound image
capture and sharing opened their eyes to changes in the wound
that made them more active in the wound care process and
compliant with treatment. Some patients reported that taking
pictures regularly helped monitor their healing and increase
their motivation to adhere to wound care protocols such as the
frequency of dressing changes, hygiene practices, and aleviating
pressure techniques.

Although Patient Connect appeared useful in many aspects,
several issuescameto light. Literacy and accessibility problems
were felt, particularly among older adults or other patients
unfamiliar with smartphone apps, who sometimes required
caregiver assistance to capture and submit images of their
wounds. Patients had difficulty taking clear pictures if the

https://jopm.jmir.org/2025/1/e69470
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woundswerein hard-to-reach areas (eg, sacrum, back, or heels)
and tended to submit images erratically. Lighting posed
challenges since some patients had difficulty ensuring adequate
exposure for accurate Al analysis. While many people found
the app helpful, some users experienced fatigue with engagement
and became less consistent in taking images, especially if slow
healing of thewound wasinvolved. A few participants expressed
common data privacy concerns about sharing images digitally,
while continued education on encryption and security protocols
was offered to help provide reassurance.

Discussion

Principal Findings

In thisreport, we demonstrate that the Patient Connect’sregular
use by a group of selected patients allowed the remote
monitoring of their wounds, successfully capturing
medical-grade imagesthat were subsequently used by clinicians
for treatment decisions. This capability is not only crucial for
maintaining continuity of care but also for enhancing patient
engagement and treatment adherence, as evidenced by the
increase in image sharing and self-monitoring behavior. The
app facilitated the collection and analysis of data, which was
instrumental inimproving patient behavior and health outcomes
by providing real-time feedback and enabling timely
communication through wound status updates with health care
professionals.

Patients using the Patient Connect app exhibited a high
frequency of engagement with the Al software, submitting an
average of 13 pictures, or 1 image every 8 days to clinicians
throughout the duration of their wound care. In addition, a
median wound closurerate of 80% (IQR 15-100) was observed
acrossall patients and wound types. These findings suggest that
the use of the Patient Connect app for participants may have
supported engagement with monitoring wound healing, which
may haveinfluenced better healing outcomes acrossthe diverse
wound types. It is recognized, however, that factors such as
standard wound care practices, clinical interventions, and
individual patient conditions may have influenced the results.
Clinical decisions within wound care may be delayed without
adequate history. Patients in the study enabled a better record
of the wound's response or lack of response to treatment that
may support more timeline adjustments in care, which could
be better understood through future research.

Interestingly, our results align with findings from other
smartphone-based Al treatment platforms. For instance,
Labovitz et al [19] demonstrated that, among patients with
recently diagnosed ischemic strokes receiving anticoagul ants,
real-time monitoring via a smartphone-based Al app led to
significantly improved medication adherence. Thisintervention
resulted in a 50% increase in adherence rates compared to the
standard care control group, as measured by plasma drug
concentration levels.

Our findings also aign with previously published results
demonstrating the potential of the patient-centered digital wound
care technology for remote wound monitoring. For example, a
case study by Kong et a [20] highlighted the successful
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application of the DWCS technology in the management of a
male patient with type 1 diabetes and multiple comorbidities,
including chronic kidney disease and a previous toe amputation.
Initially managed for osteomyelitis of a chronic foot ulcer via
text and email, the patient transitioned to using the DWCS
Patient Connect app for monitoring and management between
June 2020 and January 2021. Over 7 months, the patient
submitted 39 wound images—a nearly 20-fold increase in the
sharing of wound-related data compared with the situation
before using the app—enabling the tracking of accurate
measurements of 2 additional wounds. The app fostered patient
engagement through weekly assessments, promoting
self-examination, and preventive behaviors such as infection
and trauma monitoring and off-loading of wound pressure
through orthotics. Remote follow-upsreduced health carevisits,
alleviating patient anxiety by minimizing direct contact and
enhancing physicians' confidence to deliver effective care
remotely. Streamlined workflows and the use of images captured
during dressing changes further saved time and costs,
demonstrating the app’s potentia to optimize wound
management and expand care capacity. The patient also found
the app “educational and empowering,” highlighting the ability
of patient-centred technology to improve patient sentiment and
better engage individuals with their wound care treatments.

In Kong and colleagues’ case study [20], the assessed patient
expressed concerns about sharing wound images via standard
messaging platforms, highlighting a common issue with
smartphone-based remote care strategies: the security of patient
data [21]. Before transitioning to the app, the patient, despite
having direct accessto their physician, felt that sending images
could impose on the physician’s time. In addition, the patient
was uncomfortable with the idea that the images would be
transmitted through standard messaging and stored on the
physician’'s smartphone, raising privacy and data security
concerns. In contrast, by storing images captured using the app
on secure cloud-based servers, this reduced the patient’s anxiety
toward sharing images and facilitated the physician’s ability to
rapidly and securely receive images.

While the sample size is small, this pilot study provides
promising results regarding the use of the Patient Connect app.
Our findings demonstrate that the app can be effectively used
across various types of wounds and health care settings. It has
been used in hospital departments, such as the Division of
Infectious Diseases at the Jewish General Hospital, as well as
in ambulatory settings, including ostomy care and pressure ulcer
prevention at Centenary Hospital, Scarborough Health Network,
and Ontario Health at Home. No adverse outcomes or wound
complicationswere recorded with the use of the Patient Connect
app during the study period. No significant privacy or security
issues arose aswell asthe app followed all regulatory protocols
regarding data protection. However, afew participants, usually
elderly patients, may have highlighted the need to use assistance
in taking pictures of wounds for difficult to reach or seen areas
such as the sacrum or back. Lighting conditions also had an
effect on the quality of the images, which indicated the need
for further instruction or caregiver assistance in cases where
optimal image capture was crucial.
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Future studies are needed to rigorously evaluate thetime savings
associated with the use of the app, such as reductions in days
lost due to unplanned hospital admissions or the average number
of missed workdays. In addition, research should investigate
whether incorporating the app as part of a remote wound care
strategy can deliver care that is comparable to or even superior
to standard in-person appointments by measuring median days
to heal and wound complication rates. Beyond clinical outcomes,
the app’s potential to reduce patient costs related to travel, time
off work, and other logistical burdens associated with frequent
health care visits highlights its value in remote care settings.
As this study had a 3-month follow-up period, which may not
fully capture the healing trajectory or wound recurrence for
some wound types, an extended follow-up duration is
recommended in future studies. Such insightswill be critical in
validating the app’s role in enhancing accessibility, efficiency,
and cost-effectiveness in wound care. In addition, we are
currently exploring the potential use cases of our technology
for postsurgical sites, aiming to evaluate the effectiveness and
feasibility of patient-centered wound imagesto detect infection.
Understanding the potential use cases of generative Al for
patient support may also be a worthwhile avenue for further
exploration, for example, summarizing the Al analysis of the
images captured by patients and providing information on the
next steps (eg, clinician follow-up or continued
self-management). Al and CV technology may offer patients
and caregivers meaningful tools that empower them to
understand better their condition, treatment options, and progress
addressing gaps that chronic wounds face due to falling outside
of amedical specialty. Furthermore, this study explained and
discussed the development of the Patient Connect app for
feasible remote wound monitoring. Swift Medical further
introduced advanced Al-enhanced features such as AutoDepth
and SmartTissue to deal with any challenges surrounding the
monitoring of complex wounds. For example, AutoDepth
identifies wound edges, calculates dimensions, and pinpoints
the deepest area of the wound in real-time. SmartTissue is
capable of quantifying tissue types, namely, epithelia,
granulation, slough, and eschar—irrespective of the skin tone
(Gupta et a [22]). These innovations enhance precision,
introduce automation, and facilitate clinical decision-making.
Future studies should examine the effect of the innovations on
patient engagement, complex wound assessment, and treatment
outcomes.

Limitations

This study was limited to a targeted patient group of 28
individuals across two hospitals, which may restrict the
generalizability of our findings. In addition, whileimageswere
collected from a variety of wound types, further research is
needed to evaluate the applicability of the technology for
complex versus simple wounds and location of wounds. For
example, situations may exist where caregiver support would
be necessary like for woundsininaccessiblelocations. However,
differences in patient and caregiver technical proficiency with
smartphones and apps were not standardized or controlled for
as potential confounding factors. Furthermore, understanding
the relationship between the technological capability and the
app’s use, engagement level, and clinical outcome would
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provide valuable insight. Future studies could help inform the
creation of training programsto increase adoption and usability
in various patient and caregiver populations. In addition, the
study only included patients using iOS devices, potentialy
excluding the experience from a broader population who use
Android or other platforms. Future research should evaluate the
feasibility and usability, as well as the clinical advantages, of
an Android-compatible version. Furthermore, cross-platform
studies comparing user experiences and engagement between
iOS and Android users might give insight into possible
differences in adoption, functionality, and effectiveness for
remote wound monitoring.

Due to the nature of this as afeasibility study, the absence of a
control group limitsthe ability to infer causality from the Patient
Connect app to wound healing outcomes. However, feasibility
studies are till important as they inform and guide the design
of future large-scale trials. The findings from this study, where
an observed median wound closure rate was 80% (IQR
15%-100%), offer preliminary insights into potential benefits.
Such data could facilitate a sample size estimation in a
randomized controlled trial to be runin the future. Sample size
calculation suggests that 81 per group (162 total) would be
required to have a power of 80% to detect a statistically
significant difference between wound healing outcomes in the
intervention and standard care without it done with a level of
significance of 5% (a=.05), assuming a healing rate of 60%
with standard care without intervention. These findings should
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be further investigated to understand their validity, as well as
some other broader clinical and economic implications.

Conclusion

Al-powered medical tools exhibit tremendous potential in their
ability to promote treatment optimization, patient satisfaction,
treatment adherence, and overall health outcomes. Our pilot
study found numerous clinical benefits using the novel
patient-centered, CV-powered mobile app for chronic wound
assessment. Similarly, the regular image capture by patients
enabled physicians to conduct real-time wound assessments,
thereby increasing patient adherence to management plans, as
evidenced by an 80% wound closure rate within the participating
sample. Considering the potential for technologies like the
Patient Connect app to positively impact patient behavior and
involvement within their own health care treatment journeys
by collecting data that benefits their own self-awareness and
clinical decision-making, future research should be conducted
to understand the clinical, operational, and financial outcomes
impacted by patient self-monitoring of wounds and chronic
wounds. Factors that would help the widespread adoption of
this innovation include more evidence-based research from
larger patient popul ationsto demonstrate the app’s effectiveness
and benefits in helping deliver remote care, continued
user-interface improvements, further maturation of the Al wound
assessment technology, patient education on the use of apps
and general improvements in specific populations (eg, the
elderly) familiarity with technology, and access to high-speed
internet, especialy for rural populations.
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Multimedia Appendix 1

Patient Connect instructions for patient or care giver support in adoption of Al-powered wound self-monitoring solution.
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Abstract

Background: Infectious diseases disproportionately affect rural and ethnic communitiesin Colombia, where structural inequalities
such as limited access to health care, poor sanitation, and scarce health education worsen their effects. Education is essential for
preventing and controlling infectious diseases, fostering awareness of healthy behaviors, and empowering communities with the
knowledge and skills to manage their health. Participatory and co-design methods strengthen educational programs by ensuring
cultural relevance, enhancing knowledge retention, and promoting sustainable community interventions.

Objective: This study aims to describe the co-design process and evaluate the capacity building of an education program for
the prevention and control of infectious diseases using participatory audiovisual methods culturally adapted to ethnic communities
and rural contextsin Colombia.

Methods. A qualitative case study approach was used. 15 community leaders contributed to the program’sdesign, implementation,
and evaluation. Nominal groups and a participatory socia diagnosis identified key topics, while theoretical-practical sessions
with visual methods guided the cocreation of workshops and audiovisual materials. Evaluation combined qualitative analysis of
participants’ perceptions and quantitative assessment of knowledge acquisition. Qualitative data were coded through content
analysis, while multiple-choice questionnaires (initial and final) categorized knowledge acquisition into 3 levels (low, medium,
and high), with percentage distributions used for comparative analysis.

Results: The co-design process resulted in 12 theoretical and practical workshops in infectious diseases and 3 audiovisua
products: an animation about malaria, a comic book about cutaneous leishmaniasis, and a puppet show about tuberculosis. The
guantitative eval uation applied to the 15 participants revealed substantial improvements, with the proportion that achieved excellent
scores in pedagogy increasing from 40% (6/15) to 93% (14/15), in leadership from 13% (2/15) to 27% (4/15). In terms of health
knowledge, excellent scoresincreased from 40% for leishmaniasis, 60% for malaria, and 13% for tubercul osis, reaching 80% for
all three diseases. The qualitative evaluation showed positive results in terms of the participants’ perceptions of both the
methodology and the co-design process outcomes.

Conclusions: Theco-design processwasdriven by 3 key factors: (1) active community participation at every stage; (2) knowledge
exchange between multidisciplinary technical expertise and practical local knowledge; and (3) the use of innovative, culturally
adapted pedagogical toolstailored to the rural context and population. This co-design process proved to be an effective method
for meaningful capacity building among populations experiencing vulnerability in complex settings, and has the potentia to
contribute significantly to the improvement of infectious disease prevention and control.

(J Particip Med 2025;17:€65116) doi:10.2196/65116
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Introduction

Background

Infectious diseases represent a public heath challenge
worldwide, particularly in low- and middle-income countries
where their impact is most severe [1]. Participatory education
iskey in preventing and controlling infecti ous di seases because
it enhances knowledge, raises awareness, and empowers
communities [2]. Co-design, understood as a collaborative
approach where various stakeholders, including community
members, contribute to the devel opment of interventionstailored
to local contexts, also plays a crucia role in health strategies
by improving health care access, reducing costs, and promoting
local ownership [3-5].

This study was conducted in Pueblo Rico, amunicipality inthe
department of Risaralda, Colombia, situated in avast rainforest
area endemic to tropical diseases [6]. Despite ongoing efforts
by health institutions, infectious diseases remain a significant
public health challengein Pueblo Rico[1]. In 2022, the number
of malariacases surged to 1971; tubercul osis cases reached their
highest level in 15 years, with 24 cases and an incidence rate
of 113.5 per 100,000 inhabitants; and the number of cases of
cutaneous leishmaniasis rose to 48 [7].

The populations mainly affected by infectious diseases are those
living inrural areas, of whom 31% are Indigenous people from
the Embera community, and 15.1% are people of
Afro-Colombian descent [8]. All face a multidimensional
poverty index of 82% [8], which heightens their risk for
infectious diseases. Factors related to poverty, such as
inadequate water management, poor sanitation, and
overcrowding, significantly contribute to the disease burden in
these areas [9]. Furthermore, the enduring impact of the armed
conflict has left 5699 affected individuals in Pueblo Rico,
including Embera communities recognized as eligible for
collective reparations [10]. In previous studies, we have
identified significant barriersto health care accessihility, limited
facilities, and administrative issues within the Colombian health
system [11]. In addition, low schooling levels, communication
challenges, cultural conflicts between traditional and western
medicine, and community mistrust of health personnel hinder
effective health literacy and health-rel ated behaviors of Embera
populations [12].

We considered the characteristics of the rural population when
culturally adapting the participatory audiovisual methods used
in this study. Cultural adaptation refers to modifying or

https://jopm.jmir.org/2025/1/e65116

developing interventions to better align with the sociocultural
characteristics and needs of a target population, in this case,
ensuring comprehensive health education and promoting
behavioral changeto improve uptake, acceptance, and ultimately
health outcomes [12,13]. Techniques such as dramatizations,
drawings, photographs, and videos not only capture participants
knowledge, experiences, and perspectives but also transcend
language and literacy barriers, simplifying complex health
concepts such asinfectious disease transmission and prevention
[14].

By fostering discussion and community involvement in content
creation, participatory methods enhance engagement, ownership,
and practica application of knowledge, making them
particularly valuable in rural and ethnic communities with
limited formal education and structural barriers[14]. The World
Health Organization has promoted participatory approaches
such as ENGAGE-TB, which emphasizes the importance of
community involvement and participatory methods to enhance
the reach and sustainability of tuberculosis services [6].

Objectives

This study aims to describe the co-design process and evaluate
the capacity building of an education program for the prevention
and control of infectious diseases using participatory audiovisua
methods culturally adapted to ethnic communities and rural
contexts in Colombia.

Methods

Study Design

This paper presents the second phase of an implementation
research project designed to enhance the prevention and control
of malaria, tuberculosis, and leishmaniasis in Pueblo Rico
through culturally adapted interventions. The first phase
involved a participatory social diagnosisto identify barriersand
facilitatorsto disease prevention and control. The second phase,
explored in this paper, focuses on the co-design of a health
education program, encompassing the training process and the
cocreation of workshops and audiovisual materials (Table 1).
The third and fina phase will involve the program’s
implementation.

A qualitative case study methodology was used for its
exploratory and explanatory potential in open systems where
context cannot be controlled [14,15]. Case studies are widely
used in socia innovation research to assess the effectiveness of
social and cultural strategies [16].
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Table 1. Co-design process.

BautistaeGomez & Zuluaga Gutierrez

Variables Description Program details
Training «  Content « Sessions: 19
« Duration: 160 h
o Community work (leadership and pedagogy) . Monthand - Sentember 2023
« Infectious diseases (maaria, leishmaniasis, and tuberculosis) onth and year: September
Workshop cocreation o Result: 12 theoretical-practical workshops o Sessions: 20

« 4formalaria
o 4forleishmaniasis
« 4fortuberculosis

Audiovisual material cocreation

«  Stop-motion animation about malaria
«  Comic book about leishmaniasis
«  Puppet show about tuberculosis

Result: 3 audiovisual products, each consisting of 4 episodes  »

o Duration: 120 h
« Month and year: October 2023

Sessions: 20
« Duration: 120 h
« Month and year: November 2023

Participants

The co-design processinvolved 15 community leaders hired by
the project to contribute to the design, implementation, and
evaluation of the program. Participants were selected through
convenience sampling, with support from social organizations
and local authorities. Eligibility criteria included being aged
>18years; residing in Pueblo Rico for at least 10 years; speaking
Spanish; being literate; and having experience, interest, or
knowledge in health.

Data Collection

For the training plan, workshops, and cocreated audiovisual
materials, technical consultations with experts in malaria,
leishmaniasis, and tubercul osis were conducted using nominal
group exercisesto identify key workshop topics. Simultaneoudly,
a participatory social diagnosis was carried out to identify
unhealthy practices, knowledge gaps, and negative attitudes,
shaping the workshop objectives. Both techniques were led by
the research team, after which an ethnoeducator developed the
pedagogical design for the cocreation sessions.

The cocreation of workshops and audiovisual materialsoccurred
through theoretical-practical sessions using participatory
audiovisual methods. This process was made possible by the
collaboration of multiple stakeholders: the research team, which
guided content and methodol ogy; the community leaders, who
designed the workshops and contributed to audiovisual creation;
and the audiovisual production team, which provided technical
support. A total of 40 six-hour sessionswere conducted (20 for
workshop design and 20 for audiovisual production).

The evaluation focused on community leaders’ perspectives to
understand their experiences and learning during cocreation.
Qualitative data were collected through 2 focus groups, each
lasting approximately two-and-a-half hours and conducted by
the first author (MMB-G). The first focus group took place at
the end of thetraining phase, after participants were introduced
to theoretical concepts, while the second was held at the
conclusion of the co-design process, emphasizing practical
application. Both assessments examined perception, pedagogy,
learning, skills, and critical thinking (Multimedia Appendix 1).

https://jopm.jmir.org/2025/1/e65116

In addition, a quantitative evaluation of knowledge acquisition
was conducted at the beginning and end of the co-design process
by the research team. Individual initial and final assessments
measured theoretical knowledge through 6 multiple-choice
guestions with images to aid comprehension, along with 2
open-ended questions for further exploration. The final
evaluation also included agroup exerciseto assess parti cipants
acquired competencies and their ability to apply theoretical
knowledgein practice. For the 3 infectious diseases under study,
the evaluation covered disease overview, transmission cycles,
diagnosis and treatment, and preventive behaviors. Leadership
assessment focused on negotiation skills, teamwork, and
communication, while pedagogy evaluation considered learning
objectives, content structuring, practical application, and
assessment criteria.

Coding and Analysis

Focus groups were audio recorded, transcribed verbatim, and
coded using ATLAS i software (Lumivero, LLC) by the second
author (LSZ). Content analysis was conducted by MMB-G,
considering both the learning process and participants
perceptions of methodology. Quantitative data from
multi ple-choi ce questionnaireswere manually coded, with scores
weighted on a 5-point scale for individual evaluations. Final
individual and group evaluation scores were averaged.
Open-ended responses were scored based on their alignment
with the correct answer. Evaluation data were categorized into
3 performance level s (low, medium, and high), with percentage
values assigned to each. A comparative analysis was then
performed to assess changes in knowledge by comparing the
percentage distribution of scores from the initial and final
evauations.

Ethical Considerations

The research was approved by the research ethics committee
of Centro Internacional de Entrenamiento e Investigaciones
Médicas (International Center for Training and Medical
Research; 1272). To conduct this study, written informed
consent was obtained from al participants involved. They are
preserved in the physical and digital records of the project,
which are for the exclusive use of the research team.
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Results

Participants

Of the 15 participants, 9 (60%) were Indigenous people from
the Embera community, and 6 (40%) were people of
Afro-Colombian descent; moreover, 11 (73%) were women,
and 4 (27%) were men. The participants were aged between 19
and 50 years. Of the 15 participants, 4 (27%) were nursing
assistants, 4 (27%) were education technicians, 3 (20%) were
high school graduates, 3 (20%) studied public health, and 1
(7%) was a psychologist.

Figure 1. The cocreation process.

BautistaeGomez & Zuluaga Gutierrez

The Cocreation Process

The cocreation process yielded 2 main outcomes (Figure 1).
The first was the development of 12 workshops co-designed
with the community leaders, with 4 workshops dedicated to
each of the 3 diseases under study: leishmaniasis, malaria, and
tuberculosis. Each workshop focused on a general theme:
awareness and motivation, promotion of preventive practices,
promotion of early diagnosis and timely treatment, and
mitigation of risk factors. The community leaderswere divided
into 4 subteams, each responsible for designing 1 workshop for
each disease.

Cocreation

(

Workshops
b
r T R ) ( . at 1
Presentation Definition of Design of Workehops Introduction to Writing the Elaboration of Content Technical
of findings objectives and s audiovisual story and characters and assembly and improvements
playful activities  assembly and . rink scenography ‘
| messages pedagogical expression scrip production J
practice L Y
Review of g
health content Stop-motion ———  Comic book Puppet show

animation

I* Cocreated workshops —J % J

The methodology for designing each workshop included 4 main
steps. Thefirst was preparation, which involved the presentation
of the findings of the participatory diagnosis by the social
research team, highlighting the strengths and weaknesses of the
community regarding disease-related knowledge and behaviors.
Basic information regarding the diseases was then reviewed
with ahealth expert. In the second step, the social research and
pedagogy teams collaborated with the community leaders to
define a clear objective and message for each workshop. In the
third step, playful activities for the workshops were designed
by community |eaders with the support of the social research
and pedagogy teams. one to promote reflection, one to
demonstrate learning, and oneto promote action. Finally, inthe
fourth step, the community leadersreviewed and assembled the
workshops they had designed and conducted a pedagogical
practice where they shared the complete workshop with their
peers.

The second main outcome of the cocreation process was the
creation of 3 audiovisual products (refer to Multimedia
Appendices 2-4): an animation about malaria[17], acomic book
about leishmaniasis[18], and a puppet show about tuberculosis
[19]. Each audiovisual product consisted of 4 episodes. The
cocresation processinvolved the community leaders, audiovisual
producers, the social research team, and a health expert who
hel ped define themes and content. This processincluded 5 steps.
The first step was an introduction to audiovisual expression,
which included exercises such as dance to engage the creative
side of the community leaders, aswell asbasictrainingin artistic
techniques. The second step was defining the story and script,
incorporating key and precise knowledge about the diseases
under study. Next came the elaboration of characters,

https://jopm.jmir.org/2025/1/e65116

RenderX

scenography, and other elements through drawing, painting,
and other crafts. The fourth step involved assembly for the
puppet show and recording for the animation. Finaly, the
audiovisual producers made technical adjustments and
improvements to the products cocreated with the community
leaders.

Once the audiovisual products were incorporated into the
workshops, the final outcome was 12 workshops, each with five
sections: (1) introduction of the workshop facilitatorsand main
theme and aplayful activity to determine preexisting knowledge
about the theme; (2) content presentation, featuring 1 episode
of the cocreated audiovisual material to explain the theme of
the workshop and a presentation by the community leaders to
elaborate on the theme; (3) a playful activity to practice what
was |learned; (4) amotivational activity to promote application
in participants' day-to-day lives; and (5) an evaluation of what
participants learned and their perceptions of the workshop.

Quantitative Evaluation

The quantitative evaluation (Figure 2) yielded positive outcomes
for knowledge acquisition and significant improvement in
leadership and pedagogy. In the initial evaluation, of the 15
participants, 7 (47%) demonstrated | ow |eadership performance,
and 6 (40%) showed low pedagogical performance; however,
by the final evaluation, no participant scored low in either
domain. For leadership, the proportion of participantswith good
results increased from 40% (6/15) to 73% (11/15), and the
proportion of those with excellent results increased from 13%
(2/15) to 27% (4/15). For pedagogy, the majority of the
participants made substantial progress, with 93% (14/15)
attaining excellent scores in the final evaluation.
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Figure 2. Quantitative evaluation results.
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Concerning heath knowledge, specifically regarding
lelshmaniasis, the proportion of participants achieving excellent
scores doubled, increasing from 40% (6/15) in the initial
evaluation to 80% (12/15) in the final evaluation. Moreover,
the elimination of low scoresin thefinal evaluation represented
notable progress. For malaria, participants already performed
well intheinitial evaluation, with no low scoresand 60% (9/15)
achieving excellent scores. By the final evauation, the
proportion with excellent scores increased to 12 (80%),
reflecting a positive results. In contrast to malaria, tuberculosis
presented the poorest initial scores, with 60% (9/15) of the
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participants attaining low scores and only 13% (2/15) achieving
excellent scores. However, tuberculosis demonstrated the most
significant improvement, with low scores being completely
eliminated by thefinal evaluation. The proportion of participants
with excellent scores surged to 80% (12/15), showcasing a
substantial increase.

Qualitative Evaluation

In the qualitative evaluation, one of the sections discussed
participants perceptions of the methodology (Textbox 1), which
were positive overall.

Textbox 1. Results from the coding process of the qualitative evaluation, summarizing participants’ perceptions of the methodol ogy.

L earning facilitators

o  Clarity and precision (low concentration)

o Useof playful activities (low concentration)
e Useof humor (low concentration)

«  Exchange of experiences (low concentration)

Cultural exchange
«  Cultura practices (high concentration)
«  Knowledge (medium concentration)

«  Exchange (medium concentration)

Evaluation
« Innovative methodology (low concentration)

«  Challenges (low concentration)

Participants emphasized pedagogical strategies that served as
learning facilitators. Theseincluded the use of playful activities
and humor in addressing pedagogy topics, as well as clarity,
precision, and constant reiteration when discussing health-related
topics. In addition, drawing on community health work
experiencesin similar contexts from different parts of theworld

https://jopm.jmir.org/2025/1/e65116

asinspirational exampleswas recognized as avaluable strategy
to motivate participants. Both Embera and Afro-Colombian
participants emphasi zed the val ue of having amixed group with
members of both communities because through the cultural
exchange, they learned about each other’s cultural practices,
and it allowed the Embera participants to develop new language
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skills. Finally, the community leaders discussed the evaluation,
noting that performing group evaluations allowed each
participant to contribute what they knew and that including
traditional elements from their culture in the evaluation was a
novel approach. However, they also identified challenges in
terms of time management and understanding the evaluations:

Wk spent time together with the Afros today, we had
fun, if we didn’t understand a word, we learned from
them. | didn’t know too many words, but with them

BautistaeGomez & Zuluaga Gutierrez

we learned a little bit, now | understand more.
[Embera participant; focus group; November 2023]

The second section of the qualitative evaluation (Table 2)
centered on the learning process, assessing participants
performance in 6 focus areas (the 3 diseases under study and
the domains of leadership, pedagogy, and audiovisual creation).
For the diseases, the initial evaluation revealed new learning
identified by participants, which increased by the final
evaluation. This improvement was evidenced in the greater
quantity, specificity, and detail of the responses and topics
mentioned.

Table 2. Results from the coding process of the qualitative evaluation, summarizing participants’ perceptions of learning related to the focus areas

(diseases and domains).

Focus areas Initial evaluation Final evaluation
Diseases
Leishmaniasis *  Vector characteristics?® *  Prevention strategies®
*  Transmission cycle® *  Vector characteristics®
*  Treatment adherence®
*  Timely diagnosis®
*  Typesof leishmaniasis®
*  Importance of balanced diet?
Malaria * Treatment? *  Timely diagnosis®
*  Prevention strategies® *  Treatment adherence®
*  Transmission cycle® *  Importance of going to the physician®
*  Vector characteristics® *  Prevention strategies®
*  No self-medication®
*  Importance of balanced diet?
Tuberculosis *  Prevention strategies® *  Symptoms®
*  Symptoms? *  Transmission?
*  Treatment® *  Prevention strategies®
*  Timely diagnosis®
*  Importance of balanced diet?
Domains
Leadership *  Characteristics of aleader” *  Public spesking®
*  Experiences of world leaders® *  Characteristics of aleader?
*  Difficulties of dealing with anew subject?
Pedagogy *  Methodologies adequate for the context® *  Crafting objectives®
*  Learn by teaching? *  Writing messages®
*  Crafting objectives® *  Importance of planning®
+  Panninga *  Describing activities step by step?
Audiovisual creation .

Development of the productb
*  Usefulness®

*  Audiovisual techniques®
*  Crafts

*  Usefulness

*  Technology?

4_ow concentration.
BMedium concentration.
®High concentration.
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Concerning leishmaniasis, the initial evaluation showed that
participants primarily learned about vector characteristics and
the transmission cycle. In the final evaluation, there was a
notable improvement, with the participants demonstrating
knowledge not only about vector characteristics but also about
prevention strategies, the importance of treatment adherence
and timely diagnosis, the types of leishmaniasis, and the
importance of a balanced diet. An example of the knowledge
acquired about leishmaniasisisillustrated in thefollowing quote:

When they get the medicines, they should have the
entire treatment applied and not interrupt the
application, because if they interrupt it, the parasite
isnot going to die and then they are going to get more
lesionsin other places. [Afro-Colombian participant;
focus group; November 2023]

In the case of malaria, the initia evaluation had the highest
number of responses and topics mentioned, covering vector
characteristics, prevention strategies, transmission cycle, and
treatment. However, as with the other diseases, there was an
increasein the specificity of theresponsesinthefinal evaluation,
with participants additionally mentioning timely diagnosis,
treatment adherence, theimportance of seeking medical attention
and not self-medicating, and the importance of abalanced diet.
A participant stated as follows:

In malaria, it is important to finish the treatment so
that the bug that enters our body dies, it's completely
eradicated, becauseif wetake thefirst four, five days,
we feel relieved, and we abandon the treatment, then
the disease will get worse. [Afro-Colombian
participant; focus group; November 2023]

Regarding tuberculosis, in the initial evaluation, participants
mainly mentioned learning about prevention strategies,
symptoms, and treatment. There was an improvement in the
final evaluation, in which they reiterated learning about
prevention strategies and symptomswhile adding learning about
transmission, timely diagnosis, and theimportance of abalanced
diet:

[A] mother always waits for 15 days when children

have the flu, “ oh, it's a normal flu,” but you don't

know if it istuberculosis, so go to the hospital intime

to find out if it is tuberculosis, you have to go to the

hospital. [Embera partici pant; focus group; November

2023]

With regard to the domain of leadership, in theinitial evaluation,
participants noted their acquisition of theoretical knowledge,
such asthe characteristics of aleader, aswell asinsight into the
experiences of renowned world leaders. At the same time, they
recoghized that it was a difficult subject because it was hew to
them. However, inthefinal evaluation, participants highlighted
the development of practical public speaking skills:

For my part, | participated for two months and |
improved a lot, talking in public during the
presentations | have done to give the messages...for
my part, that improved everything, my shyness, at the
beginning | was very shy, but little by little | improved,
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| stopped being shy. [Embera participant; focus group;

November 2023]
Regarding the pedagogy domain, in the initial evaluation,
participants highlighted |earning about the importance of using
the appropriate methodology to reach their communities,
including the use of audiovisua tools and playful activities.
However, they encountered difficulties in grasping more
practical aspects, such as planning and crafting objectives for
the workshops. These challenges persisted in the find
evaluation; for instance, they mentioned the challenges in
describing activities step by step. Nonethel ess, they recognized
the importance of planning to better address community needs,
establishing clear objectives to guide workshops, and creating
clear messages without using technical terms to facilitate the
community’s comprehension of the topics:

It'sjust like a necklace [talking about planning], the
necklacewhenyou arecraftingitisthesame.... | have
always made necklaces and when you don’t start well,
then it getstangled up and that’s how it ends, it stays
tangled up and it doesn't look good. [Embera
participant; focus group; November 2023]

Thelast domain evaluated was audiovisual creation. Intheinitial
evaluation, participants had only engaged in the creation of
basic audiovisual products during the workshops. Despite their
limited experience, they expressed their enjoyment in developing
this type of product, particularly highlighting TikTok videos
and radio dramas, with a participant noting the usefulness of
audiovisual products for community education.

By contrast, in the final evaluation, they emphasized the value
they found in learning to create diverse types of audiovisua
products, especially animations. However, they reported facing
several challenges during the creation process, such as
experiencing frustration with the time-consuming nature of stop
motion or the physical demands of assembling a puppet show.
These challenges, common when working with artistic or
physical skills, did not hinder the process. Instead, they were
acknowledged and mitigated by balancing activities during
implementation.

Another aspect participants emphasized was the enjoyment they
found in crafting visual elements for the audiovisua products,
such as creating drawings for comics and crafting puppets for
shows. They also noted improvement in their artistic skills.
Furthermore, they found the use of apps to be an interesting
aspect of the process; however, they encountered technological
barriers. Regarding the utility of the products, participants
emphasized their potentia to amplify the impact of the
workshops by reaching more people due to their participatory
nature, which facilitates engagement and learning, as expressed
by a participant:

Yes, the comics would be good for coloring. It would
be good because they are going to be entertained and
they are going to gain knowl edge about the mosquito,
thedog.... [Afro-Colombian participant; focus group;
November 2023]
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Discussion

Principal Findings

The co-design process showed that participatory methods,
knowledge exchange, and culturally adapted tools enhanced
ownership, engagement, and knowledge acquisition, leading to
significant improvements and positive feedback.

Key Factors of Co-Design Useful for Replication

Throughout the development and evaluation of this co-design
process, 3 key factors were identified as useful for replication
in future studies, based on both the research team’s experience
and the results obtained from the qualitative evaluation,
including participants’ perceptions of the methodology, learning
facilitators, cultural exchange, and evaluation. The first factor
was the participatory approach used throughout the process
(diagnosis, design, and implementation). Asevidenced in other
studies [20], this approach empowers participants to develop a
sense of joint ownership over the project, helps to build trust
between the participants and the research team, and facilitates
the integration of research into practice [21]. In this study,
applying the participatory approach at every stage led to
participants seeing their contributionsreflected in the strategies
and co-designed audiovisual products, giving them a stake in
the project’s success and facilitating the next phase, which
involves implementing these strategies with the community at
large.

The second factor was the knowledge exchange process
involving multiple stakeholders: community leaders, who
contributed expertise based on their lived experience; social
researchers, who brought expert knowledge of community work
and pedagogy; a health expert, who contributed expertise on
infectious diseases; and audiovisual producers, who provided
technical knowledge on audiovisual production. In line with
theliterature[22], to ensure the success of the co-design process,
the researchers acted as facilitators who promoted capacity
building and provided tools and methodol ogical structures[23]
to support the community leaders in creating workshops and
audiovisual products. This process acknowledged the different
levels of interest, creativity, and skills among the community
leaders. The knowledge exchange process enabled researchers
to understand the actual conditions experienced by the
community and learn how to makeinterventionsfeasible, while
also equipping the community |eaders with tools to act within
their own context. Diversity among participants, in terms of
ethnicity, gender, educational level, and health knowledge, and
the inclusion of representatives of health workers as well as
community members who are beneficiaries of hedth
interventions, played an important role. Within the research
team, interdisciplinarity was key.

The third and final factor was the use of innovative, culturally
adapted pedagogical tools. Throughout the co-design process,
creative strategies such as the use of digital and audiovisual
tools, case studies set in similar contexts, and games and playful
activities were involved in the facilitation of knowledge
acquisition. To be effective, these strategies required adaptation
to better respond to the context and cultural characteristics of
the population, and they were tied to attempts to integrate the
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cultural traditions of the communities involved into the
co-design process, which enhanced their acceptability among
the participants.

Capacity Building for Ownership

The Design Council of the United Kingdom defines* co-design”
as “the meaningful involvement of end users in the design
process’ [24]. In this study, co-design with end users helped
develop the skills and knowledge necessary for achieving
ownership of interventions aimed at improving community
health conditions. One of the most important accomplishments
of this cocreation process was building capacity within the
community and promoting meaningful learning through a
theoretical -practical methodol ogy that enabled effectivetraining
and helped overcome barriers related to low schooling levels
and communication. The co-design process evaluated in this
study involved training in health topics and skillsfor community
work, as well as the cocreation of workshops and audiovisual
products. The quantitative evaluation showed positive results
regarding knowledge acquisition by the community |eaders,
and the qualitative eval uation demonstrated positive perceptions
of the methodol ogy and the learning outcomes. Consistent with
previous studies[25], theinvolvement of the community leaders
in creating audiovisual materials, aswell asthe use of traditional
games and playful activities, facilitated the presentation and
explanation of complex information, the improvement of
comprehension and recall, and the promation of engagement
and skill development. These benefits were recognized by the
community leaders in their qualitative evaluations, and the
positive outcomeswere al so reflected in the quantitative results.

Contribution to Health Outcomes

Community participation was recognized in the Declaration of
Alma-Ataas essentia for primary health care [26], and diverse
studies have shown its contribution to the prevention and control
of infectious diseases. The co-design process can be understood
as participative, enabling better understanding of context and
background, while scientific knowledge enhances and supports
the design of evidence-based solutions to improve health
conditions in communities experiencing vulnerability that are
affected by infectious diseases [27].

In this study, the cultural adaptation of content was crucial to
better respond to participants’ literacy levels, communication
barriers, and identified skills. As shown in previous studies
[28,29], culturally adapting health education to respond to such
population characteristics improves its effectiveness. In this
case, the cultural adaptation involved presenting clear and
precise information, constantly repeating information,
incorporating playful activities and audiovisual materials, and
using examples of community health workersin similar contexts.
Participants evaluated these strategies positively in the
qualitative assessment, and the quantitative results showed
marked improvement in knowledge acquisition across the 6
focus areas (diseases and domains) addressed.

Furthermore, the participation of the community leadersin the
creation process allowed the audiovisual products to be better
adapted to the context and population characteristics because
their preferences could be incorporated from the outset in a
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more meaningful way than if they had been involved in the
adaptation only after the initial products had been already
created, an approach that isalso inlinewith findingsfrom other
studies [28]. As a result of the cocreation process, the
audiovisual products conveyed clear messages using ssimple
language and familiar images; incorporated colloquialisms and
idioms; featured Embera and Afro-Colombian characters; and
reflected community settings and cultural practices, including
traditional medicine.

Limitations

As a case study, this research prioritized depth over
representation; accordingly, a purposive sample was selected.
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Abstract

Background: Magjor depressive disorders significantly impact thelives of individual s, with varied treatment responses necessitating
personalized approaches. Shared decision-making (SDM) enhances patient-centered care by involving patients in treatment
choices. To date, instrumentsfacilitating SDM in depression treatment are limited, particul arly those that incorporate personalized
information alongside general patient data and in cocreation with patients.

Objective: Thisstudy outlinesthe development of aninstrument designed to provide patientswith depression and their clinicians
with (1) systematic information in a digital report regarding symptoms, medical history, situational factors, and potentially
successful treatment strategies and (2) objective treatment information to guide decision-making.

Methods: The study was co-led by researchers and patient representatives, ensuring that all decisions regarding the devel opment
of the instrument were made collaboratively. Data collection, analyses, and tool development occurred between 2017 and 2021
using a mixed methods approach. Qualitative research provided insight into the needs and preferences of end users. A scoping
review summarized the available literature on identified predictors of treatment response. K-means cluster analysis was applied
to suggest potentially successful treatment options based on the outcomes of similar patientsin the past. These datawereintegr