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Abstract

Background: Care partners (CPs) of persons living with dementia (PLWD) face complex caregiving responsibilities that are
worsened by a lack of access to non-pharmacological interventions and decision support for behavioral and psychological
symptoms of dementia.

Objective: This manuscript describes our iterative, human-centered design to tailor our existing evidence-based Aliviado
Caregiving mobile health (mHealth) app for diverse informal CPs.

Methods: We utilized a three-stage process to refine and revise the initial Aliviado Caregiving wireframes. Multiple key
participants were recruited, including an investigator team and clinician users (n=101) in Stage 1, CPs of PLWD (n=8) in Stage
2, and a community advisory board (n=8) in Stage 3. Descriptive statistics were used to summarize clinician characteristics and

identify key features for the initial CP app wireframes in Stage 1. Reflexive thematic analysis was applied to qualitative
transcriptsin Stages 2 and 3.

Results: Descriptive statistics of the clinician survey found that key features of a CP app included “CP stress management
strategies/intervention” (84%) and “ CP stress self-monitoring/tracking” (69%). Four qualitative themes were identified: 1) User-
Interface Design Preferences and Suggestions, 2) User-Friendly Language, 3) User-Concern Prioritization, and 4) Future
Application Features.

Conclusions: Applying co-design principles improved our ability to enhance the acceptability, feasibility, and usability of the
Aliviado Caregiving app for future testing in a pilot project.
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ABSTRACT
Background: Care partners (CPs) of persons living with dementia (PLWD) face complex caregiving
responsibilities that are worsened by a lack of access to non-pharmacological interventions and
decision support for behavioral and psychological symptoms of dementia.

Objective: This manuscript describes our iterative, human-centered design to tailor our existing
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evidence-based Aliviado Caregiving mobile health (mHealth) app for diverse informal CPs.
Methods: We utilized a three-stage process to refine and revise the initial Aliviado Caregiving
wireframes. Multiple key participants were recruited, including an investigator team and clinician
users (n=101) in Stage 1, CPs of PLWD (n=8) in Stage 2, and a community advisory board (n=8) in
Stage 3. Descriptive statistics were used to summarize clinician characteristics and identify key
features for the initial CP app wireframes in Stage 1. Reflexive thematic analysis was applied to
qualitative transcripts in Stages 2 and 3.

Results: Descriptive statistics of the clinician survey found that key features of a CP app included
“CP stress management strategies/intervention” (84%) and “CP stress self-monitoring/tracking”
(69%). Four qualitative themes were identified: 1) User-Interface Design Preferences and
Suggestions, 2) User-Friendly Language, 3) User-Concern Prioritization, and 4) Future Application
Features.

Conclusions: Applying co-design principles improved our ability to enhance the acceptability,

feasibility, and usability of the Aliviado Caregiving app for future testing in a pilot project.

The Aliviado Caregiving Application: An Iterative, Human-Centered Design Study
Introduction
Care partners (CPs) such as adult children and spouses provide most care to persons living
with dementia (PLWD) living in the community. A nationally representative sample found that CPs
of PLWD were more engaged in most types of assistance compared with CPs of adults without
dementia, including household activities (92% vs 87%), healthcare system interaction (79% vs 61%),

health/medical care (76% vs 60%), and self-care or mobility activities (71% vs 60%) [1]. The ability

https://preprints.jmir.org/preprint/82862 [unpublished, non-peer-reviewed preprint]
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to carry out these activities is significantly impacted by behavioral and psychological symptoms of
dementia (BPSD), such as agitation, depression, or wandering, where CPs are rarely provided
effective training or assistance, and healthcare team members likewise lack awareness of evidence-
based practices, particularly non-pharmacologic ones [2].

BPSD significantly increase caregiver burden, often leading to stress, burnout, and poor
physical and mental health [3]. The bi-directional relationship between BPSD and caregiver well-
being means that worsening symptoms in PLWD can intensify caregiver strain, which in turn
exacerbates the symptoms of dementia [4]. CPs frequently struggle to determine which BPSD to
prioritize, as symptoms vary in severity and impact. For instance, while agitation may pose
immediate safety concerns, depressive symptoms could undermine the overall quality of life for both
the CP and the care recipient. These challenges are especially pronounced in underserved
communities, where CPs often lack access to any resources or support, let alone ones tailored for
their specific community, compounding the difficulty of managing BPSD effectively [5].

Disparities in supporting CPs are significant, particularly for those from marginalized
communities. Racially and ethnically diverse informal CPs often find more meaning in positive
aspects of caregiving, which can have a protective effect, yet also often lack access to evidence-
based training or high-quality non-pharmacological interventions for BPSD [6,7]. Black and Latino
CPs also report higher care needs, less access to paid care services, and greater levels of depression
compared to non-Hispanic White CPs [8]. In addition, most CP intervention studies have not even
reported a breakdown of race or ethnicity in participants [6]. Disparities also exist in rural
populations where dementia is less likely to be diagnosed, thus delaying access to supports and
services for BPSD [9]. Further, the need to culturally tailor for rural populations is not generally
considered despite significant cultural and social, economic, and environmental differences (Rhew et
al., 2023). These disparities highlight the urgent need for innovative solutions to empower CPs with

accessible, culturally tailored tools to manage BPSD effectively across populations less likely to
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receive effective care and supports for AD/ADRD, and BPSD specifically.

Based on these identified disparities and additional input from community-based clinical
teams and dementia support organizations, our team sought to develop the Aliviado Caregiving
mobile health (mHealth) application. The application uses a precision heuristic artificial intelligence/
machine learning (AI/ML) algorithm that supports CPs to prioritize and treat BPSD through
evidence-based, non-pharmacological care strategies (see Figure 1). This approach is built on the
original Aliviado Dementia Care model to support clinical teams in BPSD management, which is
conceptually guided by the structural model of caregiving stress [10]. The purpose of this study was
to describe the iterative, human-centered design process undertaken in the development of the
Aliviado Caregiving wireframes, intending to improve the app’s feasibility and acceptability for
future pilot testing.

Figure 1

Before and After of the Aliviado Caregiving Application and Select Features Home Page

https://preprints.jmir.org/preprint/82862 [unpublished, non-peer-reviewed preprint]



JMIR Preprints

1:41

3
-

(4

Welcome, Kimmie .

Janet’s Care Plan

Depression

2 Physic

» Following Good Sleep Practices

al Activity

-1Days Left! Try your caregiver strategies with Janet

Thu

ad

W

as often as you can

Fri Sat Sun Mon

Tue Wed

Log Yesterday’s Progress

Resources

Advance Care Planning

[tis important to start planning for
the future the moment a person is
diagnosed with dementia.

Today

Library

Summary

1:38

Fernandez Cagjavilcaet a

Welcome, Kimmie .

Janet’s Care Plan

It’s time for acheckin

Start the Assessment (5 min)

Agitation

A | Pet Therapy

Music

o

Mon

Sun

Tue Wed Thu

Fri

Log Yesterday's Progress

You haven't written any journal entries yet

Journal Entries

Methods

¢ EditPlan

Sat

Summary

The development of the Aliviado Caregiving app involved an iterative three-stage process to
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These three stages were guided by an iterative review and revision template and followed a
human-centered design [11]. The requirements of the Aliviado Caregiving application were identified
and reviewed in three stages: 1) a Needs Assessment involving an investigator team and a clinician
survey, 2) a Co-design session with CPs of PLWD, and 3) with a CP advisory board (CAB). We
designed and revised the Aliviado Caregiving wireframes between each review stage to address
expert feedback (see Table 1).

Table 1

Aliviado Caregiving Three-Stage Review Process and Wireframe Revisions
Materials and Procedures

Stage 1: Needs Assessment by Investigator Team and Clinician Survey

The investigator team identified the minimum requirements for a CP application for symptom
self-management, building on findings from our previous nationwide pragmatic trial of the
comprehensive dementia symptom management program, Aliviado Dementia Care, and developed
an initial set of wireframes [12]. This trial included as part of the Aliviado Dementia Care Program
intervention a clinician-centered mHealth app to assist in assessing patients and supporting care

partners in BPSD management. During said trial, clinicians at multiple sites remarked on the need

[unpublished, non-peer-reviewed preprint]




JMIR Preprints Fernandez Cajavilcaet a
for empowering CP and providing a companion app for them to use to address BPSD. They also
shared that CP had asked about the clinician app and why they couldn’t have access when it was
being used in their homes. The investigator team, therefore, surveyed clinicians from the pragmatic
trial who used the clinician version of the Aliviado Symptom Management app to prioritize key
potential features for developing a CP counterpart, later named the Aliviado Caregiving App. The
recruitment process, eligibility criteria, and procedures of the clinician survey were published
elsewhere, though results focused on usability of the Aliviado Clinician app and not development of
the Aliviado caregiving app [13]. Briefly, a convenience sample of 101 clinician users completed an
online Qualtrics survey between June and July 2020. In the survey, clinicians were asked to prioritize
key features for the CP version of the BPSD self-management app [13]. A set of wireframes was then
developed based on the key features identified by the investigator team and prioritized by clinician
users to support CP BPSD self-management. These wireframes were further reviewed and co-
designed with CPs and the CAB during Stage 2 and Stage 3, as detailed below.

Stage 2: Review by Care Partners of PLWD

We recruited CPs who were 18 years or older, English-speaking, possessed a smartphone, and
dedicated a minimum of four hours a week to caring for a PLWD. Our recruitment strategies
included registrations on TrialMatch and Clinical Trials websites in collaboration with the
Alzheimer’s Association after IRB approval (IRB-FY2023-7011). Oral consent was obtained, and
individual Zoom interviews (approximately 30 to 45 minutes) were conducted by a trained Project
Manager (AD). In addition, an optional brief demographic survey was administered. A $50 incentive
gift card was given upon successful completion of the interview.
Stage 3: Review by Care Partner Advisory Board

We created a CAB using purposive sampling. We partnered with a community chaplain (DL)
to recruit potential CAB members who were current or past CPs of PLWD on a rolling basis. One

focus group (approximately one hour) and individual meetings with each CAB member

https://preprints.jmir.org/preprint/82862 [unpublished, non-peer-reviewed preprint]
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(approximately 30 to 45 minutes) were held virtually. CAB members received $100 gift cards for the
two meetings. While the larger study received approval, this review stage did not require informed
consent as it did not meet the definition of Human Subjects research but focused on app development
in partnership with content experts.

Data Analysis

Descriptive statistics were calculated to summarize clinician characteristics and identify key
features for display in the initial wireframes of the CP app in Stage 1. Qualitative transcripts were
analyzed using reflexive thematic analysis for Stages 2 and 3. An inductive analytic process was
primarily utilized to identify themes grounded in the data [14]. We present our co-design results with
CPs and CAB as a synthesis by describing content expert feedback using the most prominent
suggestions/changes through identified qualitative themes of the iterative review stages and
representative quotes, which include participant pseudonyms. We bolded each stage in the text to
make it easier to identify. Multiple discussions with the entirety of the research team were held to
discuss and validate the analysis results and select illustrative quotes from a range of participants. In
addition, member checking was incorporated in all three stages to ensure iterative revision and
trustworthiness from the investigator team, CPs, and CAB members.

Results

Overview of Participants and Themes

Our iterative review process involved an investigator team and 101 clinician users, 8 CPs,
and 8 CAB members. The Stage I investigator team consisted of professional experts working in the
field of dementia care (e.g., researchers). The majority of clinician users were nurses (44.8%) and
were White (74.0%) [13]. The CPs were primarily female (63%), had completed high school as the
highest education (63%), and were widowed (63%). Stage II CPs were identified as White (50%),
Black or African American (37.5%), or Asian (12.5%). The Stage III CAB members were primarily

female (89%), and all members self-identified as Black or African American (100%). Four themes

https://preprints.jmir.org/preprint/82862 [unpublished, non-peer-reviewed preprint]
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were identified: 1) User-Interface Design Preferences and Suggestions, 2) User-Friendly Language,
3) User-Concern Prioritization, and 4) Future Application Features.

Iterative Review Process and Actions Taken by Stage
Stage 1: Investigator Team and Survey

According to clinician users, the most essential app features for the CP version were
“caregiver stress management strategies/intervention” (84%), “dementia symptom management
education and resources” (73%), “caregiver stress self-monitoring/tracking” (69%), and “dementia
behavioral symptom monitoring/tracking” (59%). These features were discussed by the investigator
team and used to inform the development of the initial wireframes for the CP app.

In Stage 1, the investigator team identified the need to enhance the user experience by
tailoring design elements to better suit the needs of CPs of PLWD. An empathetic design approach
was also recommended. In response, we incorporated greater flexibility by allowing users to replace

the default name with a chosen relationship term (e.g., "father,” "mother")—a change intended to
honor PLWD personhood and align with social norms. Furthermore, major changes included
avoiding changing the terminology of “memory loss” to “changes in thinking” to reduce
stigmatization. The investigator team also advised that we update the app push notifications to “Over
the next month, we’ll remind you to practice your strategies.”
Stage 2: Care Partners of PLWD
In Stage 2, the design enhancements made in Stage 1 were well-received by informal
caregivers, who emphasized their practical relevance and emotional resonance with caregiving
experiences:
“Properly arranged to take me through the whole process. Like the way it is segmented.” (CP-6)
Informal CPs in Stage 2 generally found the language to be appropriate in the Aliviado

Caregiving app. “It seems simple, easy to maneuver, easy to understand” (CP-5). One caregiver,

however, specifically noted that care plan identification needed additional information:

https://preprints.jmir.org/preprint/82862 [unpublished, non-peer-reviewed preprint]
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“Clearer message to guide me to build my care plan or go to de-escalation” (CP-4).
Feedback pertaining to user-prioritization and future application features was only present in

Stages 2 and 3, as these topics were introduced following the completion of Stage 1. CPs in Stage 2
found prioritizing BPSD based on their personal preferences or recommendations from the Aliviado
Caregiving app to be useful. “Makes sense to me... a plan where you are able to suggest a particular
plan that better works for your current situation, for both [PLWD and CP]” (CP-7). One CP
mentioned,

“Now you can implement it because you have determined something [care strategy], and you have a
[care] plan you can implement” (CP-2)

CPs in Stage 2 recommended ongoing enhancement of app features to support the knowledge
and care management of CPs of PLWD. For instance, one CP suggested that future versions of the
app should have “More than one patient card for multiple patients” (CP-1). Another CP asked if
library resources for different care strategies would be continually updated with evidence-based
literature.

“Does it update current information, if I read this would I come back would it be a different article? I
would want to bookmark and have new information” (CP-4).

Stage 3: Care Partner Advisory Board

The CAB members during Stage 3 also found the design and layout appropriate, but
recommended further changes. Members suggested that for older informal CPs, “the font might
[need to] be bigger or bolder... because their phone it can be really tiny” (CAB-4) or “clear
[instructions] but does need glasses to see] (CAB-2). In addition, CAB members also acknowledged
that detailed information before beginning the questionnaires was beneficial.
“It was good to give the time, how long it will take. Because you know as a caregiver our time is
limited, that is the first thing that goes through my head, half of the time if longer than four minutes I
will only do half or come back” (CAB-5).

CAB members had difficulty with the app’s numerically related language. For instance, the

app tracks how many days were logged, and one participant was confused about what it meant,

https://preprints.jmir.org/preprint/82862 [unpublished, non-peer-reviewed preprint]
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“What is 24 days left mean? Better explain how after 28 days you will be reassessed; this should be
explained” (CAB-1). Moreover, CAB members also mentioned that push notifications were
beneficial, but should be less task-oriented and more motivational to encourage app utilization by
caregivers. One member suggested adding,

“You are doing a good job, something to lighten it [push notification] up” (CAB-4).

The CAB members in Stage 3 recommended that when the Aliviado Caregiving app proposes
an alternative care concern, additional clarification is necessary to prevent the invalidation of the
CP’s subjective concern. One CP stated

“I am dealing with this day-to-day... responding to a questionnaire, and do I doubt, or do you
doubt what I am saying, based on my experience vs. your analysis [AI/ML algorithm]. Somewhere
along the lines to provide explanation why the recommendation is vastly different (agitation vs
sleep). How did you get here from what I told you?” (CAB-3).

CPs also mentioned that choosing two initial care concerns was difficult.

“Hard to just pick one, a lot of the concerns are a problem and a top concern. Would prefer to be able
to choose top three, but also let the user know that they are able to choose more concerns on the
second screen” (CAB-8) (see Figure 2 for revised wireframe).

Figure 2

Revised Care Strategy Selection Wireframe Based on Participant Feedback

https://preprints.jmir.org/preprint/82862 [unpublished, non-peer-reviewed preprint]
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Select 2 strategies
you'd like to try

Here are 9 recommendations you can try.
We recommend selecting 2 to try for the
next month.

1 PetTherapy

Pet therapy is a strategy that:
+ Promotes emotional connectedness and...

"':: Video Overview (1:24)

2 Social Outings and Activities

Social outings and events can help reduce
isolation and improve depression.

::-: Video Overview (1:24)

3 Life Review

Next

The CAB in Stage 3 offered additional recommendations for enhancing future features of
Aliviado Caregiving. One member (CAB-7) emphasized the importance of developing a Spanish-
language version to better serve the growing population of diverse care partners (CPs) of persons
living with dementia (PLWD). Another member (CAB-5) suggested offering alternative formats for
accessing logged progress, such as the ability to receive summaries via text message rather than
exclusively through email:

“If there is any way to text our Summary as an option instead of just email...” (CAB-5)
Discussion

We used an iterative, human-centered design approach to develop the Aliviado Caregiving

app with an investigator team and clinician survey, CPs, and a CAB. This study demonstrates how

we adhered to an iterative process, implementing continuous modifications at each stage, in
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collaboration with various content experts to enhance the app’s development. Furthermore, the
process of this study provides an example of robust community-engaged practices that include
multiple types of content experts while prioritizing the needs of the intended population.

The greatest strength of this study was reducing common limitations of human-centered
design in developing the Aliviado Caregiving app. Common limitations include sample bias,
overreliance on early end-user input, and ethical/societal issues that may be unaddressed at the macro
level when focusing on individual users [15]. First, we attempted to mitigate sampling bias by
partnering with local partners and organizations, such as a community chaplain, to include a diverse
sample of CPs with a range of views and contexts. Second, although our human-centered design was
prolonged, our robust design process at various time points was a valuable means to implement and
meaningfully design the app for end-users. In addition, we consulted not only end-users but also
other key participants (clinicians and CAB), who are often underrepresented in many human-
centered design studies [15]. Lastly, the rapid advancements in AI/ML applied to decision-making
processes may inadvertently perpetuate algorithmic biases and health disparities in diverse
populations. We utilize the formal Agency for Healthcare Research and the National Institute on
Minority Health and Health Disparities Algorithm Bias Framework to guide this study [16]. The five
guiding principles have played an important role in designing the Aliviado Caregiving app and
informing its evolution, particularly in terms of engagement with diverse CPs during the future pilot
testing phase.

The Aliviado Caregiving App holds significant potential to address the existing limitations of
mHealth apps designed for informal CPs of PLWD. Most dementia care apps for informal CPs offer
educational resources but are not tailored to meet CPs’ specific caregiving needs [17]. We contribute
to the advancement of knowledge on Al-enabled mHealth apps by developing and describing how
Aliviado Caregiving may offer personalized, contextually relevant learning and support for informal

CPs. Furthermore, the Aliviado Caregiving app aims to test a novel AI/ML algorithm to assist
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informal CPs in identifying and prioritizing BPSD at various stages of a PLWD disease trajectory.
By facilitating a more targeted and adaptable care plan that includes educational care strategies, our
mHealth app has the potential to alleviate CP burden while also reducing the prevalence of BPSD.
Limitations and Future Directions

We aim to establish an effective mHealth app to support marginalized CPs to prioritize BPSD
through an AI/ML algorithm and provide evidence-based, non-pharmacologic strategies outside of
the healthcare system to ultimately reduce caregiver burden. The next steps include feasibility and
acceptability testing of the Aliviado Caregiving app for diverse CPs in a single-arm pilot study.

Some limitations must be considered. Although we attempted to mitigate sampling bias, there
are other marginalized CPs that we were not able to include. Specifically, it will be imperative to
obtain the perspectives of Latino CPs to iteratively develop a Spanish version of the Aliviado
Caregiving app, as this population is projected to experience a seven-fold increase in the number of
PLWD by 2060 [18].

Conclusion

In this study, we have described our iterative, human-centered design of the Aliviado
Caregiving app to offer an example of how we addressed common limitations to improve our
mHealth app. The long-term objective will be to make the app broadly available to the general public
to increase access to high-quality, low-cost NPS self-management to help achieve health equity and

reduce CP burden, stress, and burnout.

https://preprints.jmir.org/preprint/82862 [unpublished, non-peer-reviewed preprint]



JMIR Preprints Fernandez Cajavilcaet a

References

[1] Chi, W., Graf, E., Hughe, L., Hastie, J., Khatutsky, G., Shuman, S., Jessup, E.A., Karon, S., &
Lamont, H. (2019). Older Adults with Dementia and Their Caregivers: Key Indicators from the
National Health and Aging Trends Study. Washington, DC: The Office of the Assistant Secretary for
Planning and Evaluation.

https://aspe.hhs.gov/sites/default/files/private/pdf/260371/DemChartbook.pdf. _

[2] National Academies of Sciences, Engineering, and Medicine. 2016. Families Caring for an
Aging America. Washington, DC: The National Academies Press. https://doi.org/10.17226/23606.

[3] Isik AT, Soysal P, Solmi M, Veronese N. Bidirectional relationship between caregiver burden and
neuropsychiatric symptoms in patients with Alzheimer’s disease: A narrative review.
doi:10.1002/gps.4965

[4] Feast A, Orrell M, Charlesworth G, Melunsky N, Poland F, Moniz-Cook E. Behavioural and
psychological symptoms in dementia and the challenges for family carers: systematic review. Br J
Psychiatry. May 2016;208(5):429-34. doi:10.1192/bjp.bp.114.153684

[5] Baharudin AD, Din NC, Subramaniam P, Razali R. The associations between behavioral-
psychological symptoms of dementia (BPSD) and coping strategy, burden of care and personality
style among low-income caregivers of patients with dementia. BMC Public Health. Jun 13
2019;19(Suppl 4):447. doi:10.1186/s12889- 019-6868-0

[6] Gilmore-Bykovskyi A, Johnson R, Walljasper L, Block L, Werner N. Underreporting of Gender
and Race/Ethnicity Differences in NIH-Funded Dementia Caregiver Support Interventions. Am J
Alzheimers Dis Other Demen. 2018;33(3):145-152. doi:10.1177/15333175177495465

[7] Roth D, Dilworth-Anderson P, Huang J, Gross A, Gitlin L. Positive Aspects of Family Caregiving
for Dementia: Differential ltem Functioning by Race. JOURNALS OF GERONTOLOGY SERIES B-
PSYCHOLOGICAL SCIENCES AND SOCIAL SCIENCES. 2015;70(6):813-819. doi: 10.1093/geronb/

gbv034

[8] Rote SM, Angel JL, Moon H, Markides K. Caregiving Across Diverse Populations: New
Evidence From the National Study of Caregiving and Hispanic EPESE. Innov Aging. May
2019;3(2):igz033. doi:10.1093/geroni/igz033

[9] Rhew SH, Jacklin K, Bright P, McCarty C, Henning-Smith C, Warry W. Rural health disparities
in health care utilization for dementia in Minnesota. doi:10.1111/jrh.12700

[10] Corbeil RR, Quayhagen MP, Quayhagen M. Intervention Effects on Dementia Caregiving
Interaction. Journal of Aging and Health. Published online February 1, 1999.

https://preprints.jmir.org/preprint/82862 [unpublished, non-peer-reviewed preprint]



JMIR Preprints Fernandez Cajavilcaet a

doi:10.1177/089826439901100105

[11] Eaton J, Neller S, Cajavilca MF, Johnson JK, Ellington L. Iterative Review and Revision of the
Enhancing Active Caregiver Training (EnACT) Intervention. Journal of Alzheimer’s Disease
Reports. 2023;7(1):461. doi:10.3233/ADR-220096

[12] Lin SY, Schneider CE, Bristol AA, et al. Findings of Sequential Pilot Trials of Aliviado
Dementia Care to Inform an Embedded Pragmatic Clinical Trial. Gerontologist. 2022;62(2):304-314.

doi:10.1093/geront/gnaa220

[13] David D, Lin SY, Groom LL, Ford A, Brody AA. Aliviado Mobile App for Hospice Providers: A
Usability Study. Journal of Pain and Symptom Management. 2022;63(1):e37-e45.

doi:10.1016/j.jpainsymman.2021.07.019

[14] Braun V, Clarke V. One size fits all? What counts as quality practice in (reflexive) thematic
analysis? Qualitative Research in Psychology. 2021;18(3):328-352.
doi:10.1080/14780887.2020.1769238

[15] Velsen L van, Ludden G, Griinloh C. The Limitations of User-and Human-Centered Design in
an eHealth Context and How to Move Beyond Them. Journal of Medical Internet Research.
2022;24(10):e37341. doi:10.2196/37341

[16] Chin MH, Afsar-Manesh N, Bierman AS, et al. Algorithm Bias and Racial and Ethnic
Disparities in Health and Health Care.  Accessed  August 22, 2025.
https://jamanetwork.com/journals/jamanetworkopen/fullarticle/2812958

[17] Zou N, Xie B, He D, Hilsabeck R, Aguirre A. mHealth Apps for Dementia Caregivers:
Systematic Examination of Mobile Apps. JMIR Aging. 2024;7(1):e58517. doi:10.2156/58517

[18] Matthews KA, Xu W, Gaglioti AH, et al. Racial and ethnic estimates of Alzheimer’s disease and
related dementias in the United States (2015-2060) in adults aged >65 years. Alzheimer’s &
Dementia. 2019;15(1):17-24. doi:10.1016/].jalz.2018.06.3063

https://preprints.jmir.org/preprint/82862 [unpublished, non-peer-reviewed preprint]



JMIR Preprints Fernandez Cajavilcaet a

Supplementary Files

https://preprints.jmir.org/preprint/82862 [unpublished, non-peer-reviewed preprint]



JMIR Preprints Fernandez Cajavilcaet a

Figures

https://preprints.jmir.org/preprint/82862 [unpublished, non-peer-reviewed preprint]



JMIR Preprints Fernandez Cajavilcaet a

Before and After of the Aliviado Caregiving Application and Select Features Home Page.
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Revised Care Strategy Selection Wireframe Based on Participant Feedback.
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