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Abstract

Background: Alzheimer disease (AD) and AD-related dementia are prevalent concerns for aging populations. With agrowing
older adult population living in the United States, the number of peopleliving with dementiais expected to grow, posing significant
challenges for informal caregivers. The mental and physical burdens associated with caregiving highlight the importance of
developing novel and effective resources to support caregivers. However, technology solutions designed to address their needs
often face low adoption rates due to usability issues and a lack of contextual relevance. This study focuses on developing a
web-based platform providing financial and legal planning information and education for dementia caregivers and evaluating the
platform’s usability and adoptability.

Objective: The goal of this project is to create a web-based platform that connects caregivers with personalized and easily
accessible resources. This project involves industrial, academic, and community partners and focuses on two primary aims: (1)
developing a digital platform using a Dementia Care Personalization Algorithm and assessing feasibility in a pilot group of
caregivers, and (2) evaluating the acceptability and usability of the digital platform across different racial or ethnic populations.
Thiswork will aid in the devel opment of technol ogy-based interventions to reduce caregiver burden.

Methods: The phase | study follows an iterative Design Thinking approach, involving at least 25 dementia caregivers as a user
feedback panel to assess the platform’s functionality, aesthetics, information, and overall quality using the adapted Mobile
Application Rating Scale. Phase |l isausability study with 300 dementia caregiversin Texas (100 African American, 100 Hispanic
or Latinx, and 100 non-Hispanic White). Participants will use the digital platform for about 4 weeks and evaluate its usefulness
and ease of use through the Technology Acceptance Survey.

Results:  The study received funding from the National Institute on Aging on September 3, 2021. Ethical approval for phase |
was obtained from the Texas A& M University Institutional Review Board on December 8, 2021, with data collection starting on
January 1, 2022, and concluding on May 31, 2022. Phase | results were published on September 5, 2023, and April 17, 2024,
respectively. On June 21, 2023, ethical approval for human subjects for phase |1 was granted, and participant recruitment began
on July 1, 2023.

Conclusions: Upon completing these aims, we expect to deliver awidely accessible digital platform tailored to assist dementia
caregiverswith financial and legal challenges by connecting them to personalized, contextually relevant information and resources
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in Texas. If successful, we plan to work with caregiving organizations to scale and sustain the platform, addressing the needs of

the growing population living with dementia.
International Registered Report Identifier (IRRID):

(JMIR Res Protoc 2024;13:e64127) doi: 10.2196/64127

KEYWORDS

DERRI1-10.2196/64127

Alzheimer disease; dementia caregivers; digital platform; financial planning; lega planning; usability study; evaluation; older

adults; caregiver support

Introduction

Background

Currently, 6.7 million Americans live with Alzheimer disease
(AD) and AD-related dementia, a progressive and dehilitating
neurocognitive disease that leads to loss of memory, motor
function, and other psychological symptoms [1]. With the
growing aging population in the United States, the number of
people living with dementiais projected to grow exponentially
to 13.8 million by 2060 [1]. These trends indicate a growing
public health crisis that requires multifaceted interventions.
Peopleliving with dementiaare primarily cared for by informal
caregivers, typically spouses and adult children [2,3], with as
many as 16 million Americanscurrently servinginthisrole[4].
Theseinformal caregivers of peopleliving with dementia often
have a higher risk of developing depression, anxiety, social
isolation, and physical problems due to the chronic stress and
diverse burdens associated with caregiving [5,6]. In recent years,
dementia caregivers are estimated to provide more than 18
billion hours annually with an estimated economic value of US
$346 billion for their care services [1], and this informal care
cost is projected to increase to US $2.2 trillion in 2060 [7].

A largepart of theinformal caregiver burdenisrelated to various
responsibilities in caregiving for people living with dementia,
including management of the care recipient’s financial, legal,
and estate-related challenges [6,8]. Without adequate support,
caregiversoften struggleto find or use proper resources, making
even simple tasks burdensome. Furthermore, these primary
family caregivers often must balance the challenges of
caregiving with other personal responsibilities, such as
employment and family obligations [8,9]. Considering the
significant financial burden associated with caregiving, role
strain isfurther exacerbated when caregiving requiresafull-time
commitment. Six out of 10 family caregivers of people with
dementia have reported significant work impacts ranging from
reduction of work hours to early retirement due to their
caregiving obligations, which disrupts their wages and
employment and depletes their savings [6,10]. The varied
progressive nature of dementia further compounds the
complexity of care for people with dementia, increasing the
psychological, physical, and financial factors of the caregiving
burden [1,11].

Thevariation in caregiver burdensrelated to sociodemographic
characteristics contributes to greater complications. Burdens
are often exacerbated in ethnic and minority populations, who
generaly have higher rates of dementia but lower access to
caregiving servicesand information [12,13]. In addition, ethnic
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minorities can experience complications when communicating
with care professionalsdueto cultural or linguistic barriers[13].
These barriers can disproportionately affect nonnative English
speakers, increasing the informal caregiver burden due to the
greater experienced inaccessibility in support systems within
the American health care system. Unique stressors have also
been demonstrated in gender or sexual minority caregivers,
further emphasizing the diversity of caregiving experiencesand
challenges within the United States [14]. Literature has shown
that considering unique barriers or challenges in diverse
demographicswhen devel oping support interventionsincreases
their effectiveness in reducing caregiver burden [15].

Technological I nterventions and Artificial
Intelligence-Driven Digital Health

There are many professional caregiver assistance organizations
that provide services to informal caregivers, including aging
care law, financial services, respite care, in-home care, older
adults living, and medical services [16]. Digital interventions
present a promising tool for assisting caregiversin identifying
relevant professional caregiver assistance organi zations services.
A myriad of digital interventions have been developed to aid
caregivers of peoplewith dementiain identifying these services,
ranging from web-based training, educational forums, caregiving
support groups, and videoconferencing [17-19]. However, the
adoption rate of these technologiesremainslow outside of pilot
studies. Thislow adoption rate can be attributed to factors such
as poor usability and accessibility, information complexity,
funding limitations, and lack of contextualized relevance
[8,20-24]. Thisissue s especially pronounced among minority
populations, such as African American and Hispanic or Latinx
caregivers, where cultural differencesand caregiving challenges
are often not considered in the devel opment and evaluation of
technol ogy-based interventions [25].

Factors influencing the implementation and adoption of
technol ogy-based interventions by informal caregiversinclude
the expected or perceived value by users, the features of the
technology, the characteristics of the caregivers, and the
condition of dementia [26]. According to the Technology
Acceptance Model (TAM), perceived usefulness and ease of
use are the 2 most important factorsin determining how likely
usersare to adopt or reject new technologies [27]. The features
of developed technologies, such as physical appearance,
simplicity, and usability, are crucia for caregiver adoption [26].
In addition, the continued adaptation of technology over time,
asdementiaprogresses and as caregiving needsevolve, isnhoted
as important [26]. Family caregivers come from various racia
and ethnic groups, generations, occupations, financial situations,
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and educational and cultural backgrounds [6], and their
characteristics and specialized care needs are widely mentioned
asinfluencing factors for technology adoption [26].

Artificial intelligence (Al) can offer various benefits to
developing interventions that help caregivers better understand
and useinformation in real time, leading to amore personalized
and effective decision-making process[28]. Al hasthe potential
toimprove perceived usefulness and ease of use by personalizing
and simplifying complex information. For instance, Al-driven
applications can often offer user-friendly interfaces and
navigation, reducing the learning curve for caregiverswho may
not be technologically savvy and enhancing user experience.
Moreover, Al can be used to create and deliver personalized
dementiacare suggestions, meeting the evolving needs of people
with dementia and their caregivers[29].

Development of a Caregiving Support Platform

While there is increasing interest in technology interventions
for dementia caregiving, limited literature has explored their
effectiveness outside of research settings. Early involvement of
caregivers, as emphasized in community participatory research
and dissemination and implementation science, can enhance
intervention adoptability and sustainability [18,30-32]. Our
study seeks to address the paucity of research by exploring the
efficacy of delivering caregiving resources and services in a
technology-driven setting that considers individualized and
cultural issues, in order to provide personalized, relevant, timely
interventions to caregivers of people living with dementia.

To address this gap, our team developed a website-based
platform designed to provide personalized caregiver support,
including identification of caregiving resourcesrelated to older
adultsliving arrangements, financia services, and legal services,
as well as education related to dementia management and
caregiving. In our web-based care planning tool, the Olera.care
platform, we use our Dementia Care Personalization Algorithm
(DCPA) based onlogic decision trees and geol ocation to provide
caregivers of people living with dementiawith atailored guide
on the aging care, older adultsliving, financial, and legal aspects
of dementia caregiving (Olera.care). Studies have shown that
such caregiving assistance is particularly effective in reducing
caregiver burden [8]. To provide a technologica intervention
that would reduce the caregiving burden and address the needs
of caregivers of people living with dementia, we developed a
study with 2 phases centered in acommunity-engaged approach
[33,34].

In further development cycles, various Al elements will be
incorporated into our digital platform to take advantage of the
rapidly advancing technology to increase acceptance and
adoption. These Al elements include large language models
(LLMs), a novel class of Al, and personalized care planning
agents specialized in socia assistance functions and resource
connection. LLMs are atype of Al program that can recognize
and interpret vast amounts of human language, texts, and data.
Fine-tuning of LLMs through aging care domain-specific
training can vastly improve algorithm accuracy and providethe
most up-to-date information that is relevant for each user,
enabling caregivers to navigate and use preexisting resources
and information databases more effectively. The LLM’s capacity

https://www.researchprotocol s.org/2024/1/e64127

DuBose et d

isparticularly valuablein navigating the complexity of dementia
caregiving information, especialy for individuals unfamiliar
with financia and legal terminology, those unfamiliar with
terminology related to aging services, or thosewho are uncertain
about their specific needs. In addition, personalized care
planning agents, capable of perceiving information and making
decisions, can be integrated to guide users through various
resources and instructionsfor navigating websites, significantly
improving the user interface and user experience. These agents
can be optimized using machine learning, specifically through
reinforcement learning from human feedback that leverages
domain expertise to train the Al to output more contextually
relevant responses.

Evaluation Metrics and Framewor k

There are several metrics to evaluate the usability, ease of use,
and acceptance of health care technological interventions,
including the Mobile Application Rating Scale (MARS) and
the TAM [35-37]. The MARS evaluates adigital product based
on the functionality, design, information quality, engagement,
and subjective quality of digital applications using a 5-point
Likert scale survey [35]. The TAM eval uates the acceptability
of atechnology primarily based on its perceived usefulnessand
perceived ease of use among users[36,37]. Perceived usefulness
refers to the degree to which a person believes that using a
particular system can allow them to work more quickly, fulfill
its intended purpose, increase productivity, enhance
effectiveness, and make the job easier, with responses ranging
from “strongly disagree” to “strongly agree” [38]. Similarly,
perceived ease of use indicates the degree to which a person
believesthat the system is easy to learn, controllable, clear and
understandable, flexible, easy to become skillful, and easy to
use[38]. According to the TAM, perceived usefulness and ease
of use are critical factors influencing the adoption or rejection
of new technologies, and it has been used to determine the
likelihood of dementia caregivers adopting digital technology
interventions [39]; therefore, it is particularly suited for this
evaluation study.

Study Objectives

This study has 2 phases to develop, evaluate, and refine the
Olera.care web-based platform. Phase | aims to develop the
Olera.care platform, identify the caregiving challenges and
needs of informal caregivers, and pilot-test the performance of
the platform among a group of dementia caregivers. Phase |1
aimsto understand the perceived usefulness and ease of use of
the Olera.care platform among 3 different sociodemographic
groups of informal caregivers of people living with dementia:
African American, Hispanic or Latinx, and non-Hispanic White
American.

Methods

Study Overview

The study consists of 2 phases of platform development and
evaluation (Textbox 1). Phase| of the study involvesidentifying
caregiving challenges and needs, developing the Olera.care
web-based platform, and pilot-testing the usability of the
platform in a group of dementia caregivers. Phase Il aims to
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evaluate the Olera.care platform among 3 of the largest racial  Appendix 1) addressed including clarifying risks and benefits

and ethnic groupsin Texas and iteratively develop the Olera.care

for human participantsin informed consents, along with privacy

platform. Human subjectsresearch was critiqued by the National  protection protocols.

Ingtitutes of Health reviewers with key comments (Multimedia

Textbox 1. Study overview

Phase I: Platform development and pilot test
Development of platform (Build Stage)

o  Task 1: Compile care resources and educational materials

«  Task 4: Develop aweb-based application

Pilot testing of the platform in caregivers (n=30)

Phase I1: Iterative platform development and evaluation
Iterative development of the platform

«  Expand care resources database outside of Texas

« Integrate phase | feedback to platform features

Usability study across different racial or ethnic groups (n=300)

«  Enroll and instruct caregivers to complete tasks:
1. Generate a personalized caregiving checklist

2. Identify and save 3 relevant resources to “favorite” list

«  Task 2: Build alogic decision tree for personalized recommendations

o  Task 3: Design user questionnaire to collect user characteristics and devel op prototypes

. Qualitative research: Identify caregiving challenges and needs for the platform using one-on-one interviews with caregivers

o Quantitative research: Collect user characteristics and preliminarily evaluate the platform using modified Mobile Application Rating Scale

«  Update educational materials of Alzheimer disease and Alzheimer disease—related dementia

. Develop acomprehensive evaluation survey using the technology acceptance model

3. Register for “recommendation of the Day” and complete technology acceptance survey (TAS)
4. Four-week interaction with the platform followed by a second completion of the TAS

«  Evaluate perceived usefulness and ease of use of the platform across caregiver characteristics

Platform Development

The development of the platform (Olera.care) adopts a
build-measure-learn framework to prioritize the needs and
preferences of caregiversfor peopleliving with dementia, using
the Design Thinking product design methodology [40]. This
iterative devel opment process consists of three major steps: (1)
prototypeswill be devel oped to address preidentified user needs
[Build Stage], (2) product usability will be tested [Measure
Stage], and (3) key lessonswill beidentified for changesin next
product iteration [Learn Stage]. The platform uses user feedback
and aself-improving DCPA to provide caregivers with tailored
educational information on the legal, financial, and estate
planning aspects of dementia caregiving, as well as details on
relevant local care and support options. DCPA considers care
recipients’ stage of disease, financial circumstances, and care
preferences to create unique recommendations. As a result,
when the platform is in use, information is presented in a
personalized and user-friendly manner that enhances the
experience of caregivers when searching online for Alzheimer
disease and AD-related dementia (AD/ADRD) support and
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reducestime spent sorting through general search engineresuits.
We are improving the DCPA algorithm by leveraging LLMs
and personalized Al agents. These Al agents will enhance our
ability to provide real -time support, guidance, and information
to caregivers to find dementia care services. By learning from
caregivers' interactions with Olera.care, these Al agents will
continuously improve in delivering personalized and
contextually relevant assistance.

The platform is developed to be a free web-based service to
assist caregivers in connecting them with educational and
professional assistance. The educational materials (Figures 1
and 2) are created in collaboration with subject matter experts
fromlocal Area Agencieson Aging and TexasA&M University
Center for Community Health and Aging. In addition, the
National Institute on Aging, the American Association of Retired
Persons, and the Texas Alzheimer's Research and Care
Consortium offer detailed informational materials on the legal
and financia considerations for our targeted caregiver groups,
which we frequently reference. Information on local care (ie,
non—medical home care, assisted living, and nursing home)
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options (Figure 3) is gathered from public knowledge bases
such as websites of Medicare and the websites of local Area
Agencieson Aging (eg, Brazos Valley Area Agency on Aging,
Harris County Area Agency on Aging, and Area Agency on
Aging of the Capital Area). The primary objective of this step
is to compile a comprehensive library of information on the
functional, legal, financial, and estate planning aspects of
AD/ADRD caregiving, dlong with adetailed list of carefacilities
in Texas.

The educational content gathered was organized after
compilation. This process involved dividing the information
into clear, manageable segments and classifying each segment
into one of three categories. (1) legal, financial, or other
services; (2) home care; and (3) senior communities. Once
categorized, alogical decision tree was created to match each
piece of information with specific combinations of caregiver
characteristics provided by the user. The agorithm for this
process was developed using Python (Python Software
Foundation) due to its straightforward syntax, extensive
open-source libraries, and capability for efficient data
manipulation [41]. In the final website-based application,

Figure 1. Video educational materials on the Olera.care platform.

‘ Olera

Find Care v
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caregiver characteristics will serve as input criteria, including
factors such as the dementia stage of the care recipient, the
caregiver's knowledge and skills, the availability of external
resources, the care recipient’ sinsurance status, financial capacity
for care, and family support presence. These criteria will be
collected when users create their accounts for the first time,
determining the personalized information and recommendations
from each of the 3 categories that will be presented to the
caregiver. Thelogic decision tree was ultimately converted into
auser-friendly website-based platform for caregivers to access
customized educational materials (eg, videos, articles) and
relevant care options (eg, at-home care, older adults living
arrangements, paying for care options, caregiver support).
Google's Firebase is employed for backend programming to
enable seaml ess data synchronization, user authentication, and
secure data management. The front-end user interface is built
using Google's Flutter software development kit, facilitating
cross-platform development for Android, iOS, and web
applicationsfrom asingle codebase. This approach streamlines
the development process and reduces long-term maintenance
costs.
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Figure 2. Article educational materias on the Olera.care platform.
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Figure 3. Information on local care on the Olera.care platform.
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Phase |: Mixed M ethods Study—Needs Assessment
and Pilot Testing

The phase | study is designed in a sequential mixed methods
approach to understand the caregiving challenges and needs of
caregivers and assess the platform’s usability with a pilot panel
of AD/ADRD caregivers. The mixed-methodological design
aims to enhance the depth and richness of data interpretation.
The qualitative research serves as a need assessment, providing
comprehensive information on the caregiving needs and
expectations for the digital platform. Subsequently, the
guantitative research evaluates the platform’s usability and
usefulness for caregiving and identifies areas for platform
enhancements.

The qualitative part involves semistructured interviews with
caregivers, focusing on financial and legal challenges related
to caregiving, unmet needs in financial management and legal
planning, and expectations for a caregiving support platform.
These interviews are recorded and transcribed for qualitative
data analysis using thematic analysisin aframework approach
[42]. Participants were aso invited to complete a survey
including questions about sociodemographic and caregiving
characteristics, aswell as questions on the usage and preferences
for older adult care services.

A panel of dementia caregiverswasinvited to test the prototype
web-based application by performing specific tasks, such as
searching for financial and legal information. The study team
is responsible for monitoring task completion, recording the
status and time taken, and taking observation notes. After the
prototype test, participants are invited to complete a usability
survey to rate the perceived usefulness, ease of use, and overall
rating of the web-based platform in supporting their caregiving
needs. The usability of the platform was assessed using a
modified MARS, which evaluates functionality, design,
information quality, and engagement on a 5-point Likert scale
[35]. The development goal is a MARS score of 3.6 or higher
[43] among the pilot group of caregivers. The collected
information will enable the devel opment team to learn from the
user feedback and plan for continuous product enhancement.

Phase|l: Usability Evaluation Study Among Diver se
Racial and Ethnic Groups

The phase Il study is a usability study that evaluates the
acceptance of the platform among the 3 largest racial and ethnic
groupsin Texas (Black or African American, Hispanic or Latinx,
and non-Hispanic Whites) from a diverse socioeconomic
spectrum. Participants who are interested in the study will
complete a short interest form consisting of 4 questions to
provide contact information. Participantswill then be contacted
to complete an intake form via Qualtrics consisting of eligibility
screening questions; an informed consent form; questions on
their  demographic, socioeconomic, and caregiving
characteristics;, and an assessment of care receipt’s dementia
stage using a validated 8-item screening instrument, the
Ascertain Dementia-8 [44]. Next, eligible participants can select
either to explore the platform and complete the rest of the study
on their own for greater flexibility or to schedule a guided
session with 1 of the study staff over Zoom (Zoom Video
Communications, Inc). With instructions from the study staff,
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participants will create an account on the Olera.care platform
and generate a personalized caregiver checklist based on their
needs by answering a few questions. After setting up their
account, participants will explore and use the platform for 4
weeks. At the end of the 4 weeks, participants are invited to
provide feedback by filling out an evaluation survey of the
platform, the Technology Acceptance Survey, which was
developed based on the TAM, a well-established framework
for assessing the perceived usefulness and ease of use of
information technologies [38,45].

Participant Eligibility and Recruitment

To bedigiblefor phase, participants must meet the following
criteria: (1) be the primary unpaid caregiver for aperson living
with dementia, (2) provide a minimum of 10 hours of care per
week to a person living with dementia who has not been
institutionalized, (3) be an adult child, spouse, or family member
of the person living with dementia, (4) have concerns about or
perceive the need for additional information on financial
management and legal planning for caregiving in Texas, and
(5) have access to a smartphone or computer with internet
connectivity. Paid formal caregiverswill be excluded from this
study. For the phase I study, the study participants must meet
an additiona criterion: be of Caucasian, African American, or
Latino or Hispanic descent. Study participants are recruited in
collaboration with the Center for Community Health and Aging
at Texas A&M University and the Brazos Valley Area Agency
on Aging. Web-based advertisements, emails, in-person
presentations, and network recruitments are used to recruit
participants. Potential participants will be invited to complete
an eligibility assessment survey, and eligible participants will
be invited to enroll in the study.

Ethical Considerations

Human subject research approval (ingtitutional review board
[IRB] number: IRB2021-0943 D) was obtained from the
Ingtitutional Review Board at Texas A&M University, with
phase| study approved on December 8, 2021, and phase |l study
approved on June 21, 2023. Electronic informed consents are
obtained from study participants before study activities.
Participants' personal identifying information (eg, names,
emails, phone numbers) was used solely for contacting purposes.
We protected participants privacy and confidentiality by
limiting access to IRB-approved team members, separating
identifying information from deidentified study data, encrypting
study information on Microsoft OneDrive, and deleting
identifying information upon project completion. Participants
in phase | recelved a US $25 e-gift card for completing both
interviews and surveys, and phase Il participants will receive
up to US $50 e-gift card for completing the study.

Sample Size Calculations

The phase 2 research hypothesisisthat therewill be adifference
in the perceived usefulness and ease of use between different
racial and ethnic groups. For the sample size calculation, we
assumed a minimum power of 80% and a type | error rate of
5%. Due to the limited research on the influence of racia or
ethnic factors on caregiving technology acceptance, we
estimated the necessary sample size across a range of effect
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sizes (f2=0.02-0.35). Our analysis model will adjust for
caregivers  sociodemographic  characteristics, caregiving
duration, and the dementia stage of the care recipient. Depending
on the effect sizes, the required sample size varies from
approximately 40 to 550 participants[46]. Previous studies have
shown low retention rates among informa caregivers for
individuals with AD/ADRD, around 50% [47,48], and even
lower retention rates among Hispanic or Latinx caregivers[47].
By following recommended recruitment and retention strategies
and drawing on the recruitment experience of Texas A&M
Center for Community Health and Agingin various community
and clinical projects, we estimate that a minimum total sample
size of 300 for enrollment surveys (100 per group) with 150 for
conclusion surveys (50 per group) is hecessary. This minimum
sample size of 150 caregiversisfeasible and can detect a small
effect size of 0.09.

Data Analysis

For phase | data, thematic analysis of qualitative interview
transcript data was conducted using the framework method
[42,49]. The framework method consists of several essential
steps: transcribing interviews, familiarizing oneself with the
interview material, coding, developing an analytical framework,
applying this framework, charting data into the framework
matrix, and interpreting the data [42]. In addition, descriptive
analyses of quantitative survey responses will be conducted to
describe the sociodemographic and caregiving characteristics
of the participants, their usage and preference for care services,
and their evaluations of the platform’s functionality, design,
information quality, and engagement.

For phase || survey data, descriptive statistics (mean and SD or
frequency and percentage) will be used to describe the
characteristics of study participants and their perceived
usefulness and ease of use of Olera.care digital platform. First,
using the Technology Acceptance Survey data, separate
multivariable regression models will be used to examine any
differencesin each key outcome (perceived usefulness and ease
of use of Olera digita platform) by raciad or ethnic
characteristics and socioeconomic status (eg, education and
incomelevel). The regression model will be adjusted for known
factors that influence technology adoption (eg, age, sex, and
carerecipients dementia stage).

Results

Overview

The study received funding from the National I nstitute on Aging
on September 3, 2021. Ethical approval for phase | was obtained
from the Texas A&M University Institutional Review Board
on December 8, 2021, with data collection starting on January
1, 2022, and concluding on May 31, 2022. Phase | results were
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published on September 5, 2023, and April 17, 2024,
respectively. On June 21, 2023, ethical approval for human
subjects for phase 1l was granted, and participant recruitment
began on July 1, 2023, and is anticipated to end by December
31, 2024. We expect to publish our phase 11 results by June 30,
2025. The Olera.care platform has seen promising growth since
itsofficial launch in 2023, now with more than 350 daily logins
and a steady increasein organic traffic from August 6, 2023, to
June 1, 2024 (Multimedia Appendix 2). In addition, our
Facebook “Health Aging Community” has more than 11,000
followers by June 1, 2024. The goal is to expedite this organic
growth of our website and social media platformsin away that
requires no paid advertisements and is sustained only by quality
content on the website attracting visitors (organic traffic). Our
goal isto reach more than 30,000 caregivers daily by June 30,
2027. This will be achieved through continued investment in
quality content, strategic partnerships, and community
engagement.

Platform Description and Functionality

The primary function of the Olera.care platform is to provide
personalized recommendationsfor learning materials, including
articles and videos, tailored to caregivers specific needs. The
platform aso offers recommended listings of local service
providers across various domains such as legal and financial
advisors (eg, older adults law attorneys, certified financial
planners), home care providers, senior living options, and public
support services such as Meals on Wheels and Area Agencies
on Aging. This personalized approach aims to simplify the
web-based research process for caregivers, providing a guided
experience akin to expert advice.

Key features of the Olera.care (Figure 4) include the following:

1. Personalized recommendations: the DCPA customizes
content based on the care recipient’s disease stage, financial
circumstances, and care preferences. This ensures that
caregivers receive relevant, contextualy appropriate
information and resources.

2. Educational materials: The platform hostsacomprehensive
library of educational content created in collaboration with
experts from various organizations, including the National
Ingtitute on Aging, the American Association of Retired
Persons, and the Alzheimer’s Association.

3. Service provider listings. Caregivers can access a curated
list of local care options, including non—medical home care,
assisted living, and nursing homes, gathered from reliable
public sources.

4. User-friendly interface: developed using Ruby on Rails
web application framework for a seamless cross-platform
experience, the platform ensures ease of use across different
devices.
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Figure 4. Key features of the Olera.care platform. AARP: American Association of Retired Persons; NIA: National Institute on Aging.
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Marketing and User Growth Strategy

Since its launch, the Olera platform has focused on building
organic traffic through several key strategies:

Community Building

The “Healthy Aging Community,” a web-based space hosted
on Facebook, for seniors and caregivers, has become a
significant marketing channel, with more than 11,000 registered
members. This community fosters engagement and
word-of-mouth promotion, driving new usersto the platform.

Content Marketing and Search Engine Optimization

The platform’s Educational Material and Caregiver Resource
repository features more than 20,000 indexed pages of
high-quality content (Multimedia Appendix 3). This content
attracts organic traffic from users searching for relevant
caregiving information, supported by digital public relations
efforts and outreach to journalists, bloggers, and podcast hosts.

Strategic Partnerships:

Collaborations with organizations such as the Alzheimer's
Association and Texas A&M Center for Community Health
and Aging have expanded the platform's reach. These
partnerships are crucial for user growth, with plans to engage
more caregivers through connections with local Area Agencies
on Aging and older adult centers.

Promotion to Service Providers

Marketing efforts al so target service providersin the older adult
care industry. Promotions for new providers and participation
inindustry conferences help build arobust network of providers
on the platform. When families like a provider, a lead can be
generated for that organization when we forward their contact
information. Weekly leads are directly related to the volume of
organic visits we get from caregivers using the platform
(Multimedia Appendix 4).

Study Progress by June 30, 2024

Phase | study data collection started on January 1, 2022, and
ended on May 31, 2022. For participants, 822 respondentsfilled
out prescreening surveys and 150 (18.2%) of them were
qualified. Approximately 20% (30/150) of the €ligible
respondents participated in the in-depth interviews and
completed the survey. The preliminary results of the phase |
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study were disseminated in a few regional or nationa
conferences (ie, 2024 annual meeting of American Academy
of Health Behavior; 2024 Texas Alzheimer’s Research and Care
Consortium Symposium; 2023 Healthy Aging and Dementia
Research Symposium; and 2023 annual meeting of American
Association for Geriatric Psychiatry), and formal results were
published on September 5, 2023 [8] and April 17, 2024 [50].

Phase Il study commenced on July 1, 2023, and we aim to
complete recruitment and data collection by the end of
December 31, 2024, and conduct analysis and report our phase
Il evaluation results by June 30, 2025. By thoroughly evaluating
the Olera.caredigital platform across diverse sociodemographic
groups, we aim to ensure that the platform is both effective and
user-friendly for abroad audience. Thisevaluation will provide
critical insights into the specific needs and preferences of
different caregiver populations, enabling usto tailor the platform
more precisely.

Discussion

Principal Findings

Thisstudy presentsan iterative approach to devel oping, refining,
and evaluating a novel caregiver assistive technology. Current
literature regarding the efficacy and acceptance of predevel oped
caregiver interventions, while able to provide context regarding
caregiver needs and future directions, often overlooks user
feedback during the developmenta phase. Using a
build-measure-learn approach, the development of the Olera.care
platform incorporates caregiver opinions and thoughts
throughout the process. In the phase | study, we used a mixed
methods approach to obtain comprehensive feedback in both
qualitative and quantitative measures and examine the quality
of the developed platform using the validated MARS tool. In
the phase Il study, we evaluated the acceptance of the
technology among 3 major racial and ethnic groups using the
TAM framework. This enables a comparison of measurements
in perceived ease of use and usefulness, similar to another study
that used the TAM framework to evaluate the acceptability of
a care coordination platform [51].

A significant difference between our product and recently
developed caregiver platforms is the multifaceted nature of the
Oleracare platform. While many caregiving assistive
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technologies aim to decrease caregiver burden and strain, they
mainly focuson only 1 or 2 aspects of the caregiving experience,
thus limiting their use. For example, while the end goal is the
same, these technologies often target specific aspects such as
caregiver management [51-54], clinical reasoning [55], caregiver
education and training [56,57], or caregiver mental well-being
[58]. Olera.care platform serves functions in al 4 of the
identified components and thus is able to serve as a simplified
hub, capable of assisting caregiversin al needed aspects. For
thesereasons, Olera.careisamore rounded and comprehensive
intervention than existing platforms.

Strengths and Limitations

One of the key strengths of the study isthe build-measure-learn
process. Thisiterative approach ensuresthat caregiver feedback
is incorporated throughout the development phase, leading to
a more user-centric design. By continuously refining the
platform based on user input, the Olera.care platform is better
tailored to meet the actual needs and preferences of caregivers,
enhancing its usability and effectiveness. Another significant
strength isthe mixed methods approach in phase |, which allows
for the collection of both comprehensive qualitative data on
caregiving needs and expectations, as well as quantitative
measures of usability and usefulness using the validated tool,
MARS. The magjority of similar studies have evaluated the
acceptance of an intervention using only qualitative measures
as opposed to quantitative [52,53,55]. Other studies have
demonstrated the use of a mixed methods approach and MARS
in broadening the caregiver perspective [54,56,59,60]. While
app quality can be assessed in a multitude of ways, it is
important to consider the MARS during devel opmental testing
to prevent poor quality, especially considering that the average
caregiving app was found to be “of [minimal] acceptable
quality” that is “likely to be insufficient to meet care partner
needs’ [61]. Furthermore, this study stands out by investigating
the acceptance of the technology among diverse ethnic and
racial groups of caregiversin phase Il. It is important to note
the necessity of a diverse study population, considering the
aforementioned burden disparitiesin racial and ethnic groups.
Limitations in similar studies often arise from a lack of
generalizability and consideration of a broadly representative
sample[56,57]. Often, the unintentional focuson non-Hispanic
White populations materializes in a lack of culturaly tailored
interventions [62]. This study will help bridge this gap by
focusing on the needs and feedback across racial or ethnic
populations.

The study has severa limitationstypical toresearchinthisfield
of study. Recruiting racially and ethnically diverse caregiver
participants, specifically from the 3 largest groups in Texas:
non-Hispanic White, Hispanic or Latinx, and African American
individuals requires intense efforts. Despite significant efforts
to collaborate with communities and local agencies for
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recruitment, achieving a truly representative sample remained
challenging. In addition, we were unable to include other racial
or ethnic groups such as Asian American, Pacific Islander,
Indian American, and Multiracial American. This omission is
noteworthy as it potentially excludes populations that could
offer important insights. However, the decision to focus on the
3 major groupswas based on examining differences acrossthese
groups and considering the feasibility of recruiting caregivers
in Texas. In addition, while our sample was racially diverse, it
may not have been socioeconomically diverse and representative
of all residentsin Texas and the United States. Therefore, it is
important to compare our participants characteristicswith Texas
caregiver profiles and national caregiver profiles to determine
the representativeness of our recruited sample. Despite
measuring household income level s and self-reported financial
situations, unmeasured factors may influence the acceptance
and perceived usefulness of the platform. For instance, health
literacy and technology literacy can significantly impact the
access and use of web-based caregiving resources [63,64].
Another limitation isthe lack of longitudinal testing to observe
changes in perceived usefulness over time. This gap means we
are unable to assess how perceived acceptance and ease of use
might evolve as caregivers continue to use the platform and
their caregiving responsibilities evolve. Longitudinal studies
are essential to understanding the sustained impact and usability
of interventions over time. This underscores the need for a
longitudinal study design and amore comprehensive assessment
of caregiver characteristicsin our future studies. By addressing
these limitations in future research, we can gain a deeper
understanding of the long-term effectiveness and broad
applicability of the platform across various demographic and
SOCioeconomic groups.

Conclusions

This 2-phase study focuses on caregiver-based iterative
development and evaluation of the quality and usability of the
platform among caregivers. The development of our platform
incorporates the needs and opinions of end users throughout
the entire process to ensure the creation of an effective product.
Theplatformisrigoroudy assessed regarding overall app quality
and acceptability using validated tools in a pilot group and
across diverse caregivers, respectively. The phase | results
demonstrate that digital platforms, especialy those offering
personalized and comprehensive support, hold significant
promise for supporting family caregivers of people living with
dementia. By the end of the study, we expect to deliver ahighly
accessibledigital platform designed to assist dementiacaregivers
in managing financial and legal challenges by linking them to
personalized and contextually rel evant information and resources
in Texas. If the Olera.care platform demonstrates the usefulness
and ease of use, we plan to collaborate with caregiving
organizations to expand it nationally, addressing the needs of
the growing population of dementia caregivers.

The authors express their gratitude for the support by the Center for Community Health and Aging at Texas A&M University
and community partners. They are also thankful to al the study participants. This research was funded by the National Institute
on Aging Small Business |nnovation Research program (contract 1R44AG074116-01, Solicitation AG21-025). Thefindings and

https://www.researchprotocol s.org/2024/1/e64127

JMIR Res Protoc 2024 | vol. 13 | 64127 | p. 10
(page number not for citation purposes)


http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR RESEARCH PROTOCOLS DuBoseet d

conclusions expressed in this study are those of the authors and do not necessarily reflect the views of the National Institute on
Aging.

Data Availability

The data sets generated and analyzed during this study are not publicly available due to protection of study participants’ privacy,
but de-identified data sets are available from the corresponding author on reasonable reguest.

Authors Contributions

TF LD, SL, and MGO contributed to the original proposal submitted to the National Institute on Aging. LD, QF, MNH, LF, and
TF contributed to this manuscript’s first draft writing. SL and MGO contributed to supervision. All authors contributed to the
critical revision of the manuscript.

Conflictsof Interest
TF and LD are executives and owners of Olera, Inc.

Multimedia Appendix 1

NIH peer review summary statement for original proposal.
[PDE File (Adobe PDF File), 113 KB-Multimedia Appendix 1]

Multimedia Appendix 2

Number of visitors who found Olera.care website from free traffic of search engines by June 1, 2024.
[PNG File, 109 KB-Multimedia Appendix 2]

Multimedia Appendix 3

Number of pagesindexed by Google by June 1, 2024.
[PNG File, 141 KB-Multimedia Appendix 3]

Multimedia Appendix 4

Number of client requests by June 1, 2024.
[PNG File, 92 KB-Multimedia Appendix 4]

References

1. NA. 2024 Alzheimer's disease facts and figures. Alzheimers Dement. May 2024;20(5):3708-3821. [FREE Full text] [doi:
10.1002/alz.13809] [Medline: 38689398]

2. Wolff JL, Spillman BC, Freedman VA, Kasper JD. A national profile of family and unpaid caregivers who assist older
adults with health care activities. JAMA Intern Med. 2016;176(3):372-379. [FREE Full text] [doi:
10.1001/jamainternmed.2015.7664] [Medline: 26882031]

3. Friedman EM, Shih RA, LangaKM, Hurd MD. US prevalence and predictors of informal caregiving for dementia. Health
Aff (Millwood). Oct 2015;34(10):1637-1641. [EREE Full text] [doi: 10.1377/hithaff.2015.0510] [Medline: 26438738]

4.  KokoreliasKM, Gignac MAM, Naglie G, Rittenberg N, MacKenzie J, D'Souza S, et a. A grounded theory study to identify
caregiving phases and support needs across the Alzheimer's disease trajectory. Disabil Rehabil. Apr 2022;44(7):1050-1059.
[doi: 10.1080/09638288.2020.1788655] [Medline: 32687722]

5. Alspaugh ME, Stephens MA, Townsend AL, Zarit SH, Greene R. Longitudinal patterns of risk for depression in dementia
caregivers: objective and subjective primary stress as predictors. Psychol Aging. Mar 1999;14(1):34-43. [doi:
10.1037//0882-7974.14.1.34] [Medline: 10224630]

6.  Caregiving in the United States 2020. AARP and National Alliance for Caregiving. May 14, 2020. URL: https.//doi.org/
10.26419/ppi.00103.001 [accessed 2024-06-10]

7. Nandi A, CountsN, Broker J, Malik S, Chen S, Han R, et a. Cost of care for Alzheimer's disease and related dementiasin
the United States: 2016 to 2060. NPJ Aging. Feb 08, 2024;10(1):13. [FREE Full text] [doi: 10.1038/s41514-024-00136-6]
[Medline: 38331952]

8. FanQ,DuBoselL, Ory MG, Lee S, Hoang M, Vennatt J, et al. Financial, legal, and functional challenges of providing care
for people living with dementia and needs for adigital platform: interview study among family caregivers. IMIR Aging.
Sep 05, 2023;6:e47577. [FREE Full text] [doi: 10.2196/47577] [Medline: 37526513]

9.  Brodaty H, Donkin M. Family caregivers of people with dementia. Dialogues Clin Neurosci. 2009;11(2):217-228. [FREE
Full text] [doi: 10.31887/DCNS.2009.11.2/hbrodaty] [Medline: 19585957]

https://www.researchprotocols.org/2024/1/e64127 JMIR Res Protoc 2024 | vol. 13| e64127 | p. 11
(page number not for citation purposes)

RenderX


https://jmir.org/api/download?alt_name=resprot_v13i1e64127_app1.pdf&filename=e7682fa20ce3e0a42b0d00749f912648.pdf
https://jmir.org/api/download?alt_name=resprot_v13i1e64127_app1.pdf&filename=e7682fa20ce3e0a42b0d00749f912648.pdf
https://jmir.org/api/download?alt_name=resprot_v13i1e64127_app2.png&filename=23ddb71382092b5ce82b895ea092a794.png
https://jmir.org/api/download?alt_name=resprot_v13i1e64127_app2.png&filename=23ddb71382092b5ce82b895ea092a794.png
https://jmir.org/api/download?alt_name=resprot_v13i1e64127_app3.png&filename=c01cbace075abda5b6e3a55f7227106f.png
https://jmir.org/api/download?alt_name=resprot_v13i1e64127_app3.png&filename=c01cbace075abda5b6e3a55f7227106f.png
https://jmir.org/api/download?alt_name=resprot_v13i1e64127_app4.png&filename=c9f7e8dac1765f5659730ff5cd21bd7a.png
https://jmir.org/api/download?alt_name=resprot_v13i1e64127_app4.png&filename=c9f7e8dac1765f5659730ff5cd21bd7a.png
https://europepmc.org/abstract/MED/38689398
http://dx.doi.org/10.1002/alz.13809
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=38689398&dopt=Abstract
https://europepmc.org/abstract/MED/26882031
http://dx.doi.org/10.1001/jamainternmed.2015.7664
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26882031&dopt=Abstract
https://europepmc.org/abstract/MED/26438738
http://dx.doi.org/10.1377/hlthaff.2015.0510
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26438738&dopt=Abstract
http://dx.doi.org/10.1080/09638288.2020.1788655
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32687722&dopt=Abstract
http://dx.doi.org/10.1037//0882-7974.14.1.34
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=10224630&dopt=Abstract
https://doi.org/10.26419/ppi.00103.001
https://doi.org/10.26419/ppi.00103.001
https://europepmc.org/abstract/MED/38331952
http://dx.doi.org/10.1038/s41514-024-00136-6
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=38331952&dopt=Abstract
https://aging.jmir.org/2023//e47577/
http://dx.doi.org/10.2196/47577
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=37526513&dopt=Abstract
https://europepmc.org/abstract/MED/19585957
https://europepmc.org/abstract/MED/19585957
http://dx.doi.org/10.31887/DCNS.2009.11.2/hbrodaty
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19585957&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR RESEARCH PROTOCOLS DuBoseet d

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

Caregiving in the United States 2015. AARP and National Alliancefor Caregiving. Jun 4, 2015. URL : https.//aarp.org/ppi/
info-2015/caregiving-in-the-united-states-2015 [accessed 2024-06-10]

George LK, Gwyther LP. Caregiver well-being: a multidimensional examination of family caregivers of demented adults.
Gerontologist. Jun 1986;26(3):253-259. [doi: 10.1093/geront/26.3.253] [Medline: 3721232]

Gurland BJ, Wilder DE, Lantigua R, Stern Y, Chen J, Killeffer EH, et al. Rates of dementiain three ethnoracial groups.
Int J Geriatr Psychiatry. Jun 1999;14(6):481-493. [Medline: 10398359]

Duran-Kirag G, Uysal-Bozkir O, Uittenbroek R, van Hout H, Broese van Groenou M. Accessibility of health care experienced
by persons with dementia from ethnic minority groups and formal and informal caregivers: A scoping review of European
literature. Dementia (London). Feb 2022;21(2):677-700. [FREE Full text] [doi: 10.1177/14713012211055307] [Medline:
34879748]

Morgan E, Dyar C, Feinstein BA, Rose K. Sexual and gender minority differencesin likelihood of being a caregiver and
levels of caregiver strain in a sample of older adults. JHomosex. Aug 23, 2024;71(10):2287-2299. [doi:
10.1080/00918369.2023.2233656] [Medline: 37459596]

Beinart N, Weinman J, Wade D, Brady R. Caregiver burden and psychoeducational interventions in Alzheimer's disease:
areview. Dement Geriatr Cogn Dis Extra. Jan 2012;2(1):638-648. [FREE Full text] [doi: 10.1159/000345777] [Medline:
23341829

National organizations, programs, and other resources for caregivers. American Association of Retired Persons (AARP).
Oct 28, 2019. URL : https://www.aarp.org/caregiving/local/info-2019/nati onal -resources-for-caregivers.html [accessed
2024-06-09]

Bhargava Y, Baths V. Technology for dementia care: benefits, opportunities and concerns. J Global Health Rep.
2022;6:62022056. [doi: 10.29392/001c.39606]

Wojcik D, Szczechowiak K, Konopka P, Owczarek M, Kuzia A, Rydlewska-Liszkowskal, et a. Informal dementia
caregivers: current technology use and acceptance of technology in care. Int J Environ Res Public Health. Mar 19,
2021;18(6):3167. [FREE Full text] [doi: 10.3390/ijerph18063167] [Medline: 33808644]

Astell AJ, BouranisN, Hoey J, Lindauer A, Mihailidis A, Nugent C, et al. Technology and dementia: the future is now.
Dement Geriatr Cogn Disord. 2019;47(3):131-139. [FREE Full text] [doi: 10.1159/000497800] [Medline: 31247624]
Kinchin I, Edwards L, Adrion E, Chen Y, Ashour A, Leroai |, et a. Care partner needs of people with neurodegenerative
disorders: What are the needs, and how well do the current assessment tool s capture these needs? A systematic meta-review.
Int J Geriatr Psychiatry. May 24, 2022;37(7). [EREE Full text] [doi: 10.1002/gps.5764] [Medline: 35665539]
Guisado-Fernandez E, Giunti G, Mackey LM, Blake C, Caulfield BM. Factors influencing the adoption of smart health
technologies for people with dementia and their informal caregivers: scoping review and design framework. IMIR Aging.
Apr 30, 2019;2(1):e12192. [FREE Full text] [doi: 10.2196/12192] [Medline: 31518262]

Gitlin LN, Marx K, Stanley IH, Hodgson N. Translating evidence-based dementia caregiving interventions into practice:
state-of -the-science and next steps. Gerontologist. Apr 2015;55(2):210-226. [FREE Full text] [doi: 10.1093/geront/gnul23]
[Medline: 26035597]

Mittelman M S, Bartels SJ. Trandlating research into practice: case study of a community-based dementia caregiver
intervention. Health Aff (Millwood). Apr 2014;33(4):587-595. [FREE Full text] [doi: 10.1377/hlthaff.2013.1334] [Medline:
24711319

Foster MV, Sethares KA. Facilitators and barriersto the adoption of telehealth in older adults: an integrative review. Comput
Inform Nurs. Nov 2014;32(11):523-535. [doi: 10.1097/CIN.0000000000000105] [Medline: 25251862]

Napoles AM, ChadihaL, Everdey R, Moreno-John G. Reviews: developing culturally sensitive dementia caregiver
interventions: are we there yet? Am J Alzheimers Dis Other Demen. Aug 2010;25(5):389-406. [FREE Full text] [doi:
10.1177/1533317510370957] [Medline: 20508244]

Bastoni S, Wrede C, daSilvaMC, Sanderman R, Gaggioli A, Braskman-Jansen A, et al. Factorsinfluencing implementation
of eHealth technologiesto support informal dementia care: umbrellareview. IMIR Aging. Oct 08, 2021;4(4):€30841.
[FREE Full text] [doi: 10.2196/30841] [Medline: 34623314]

Davis FD. Perceived usefulness, perceived ease of use, and user acceptance of information technology. MIS Q.
1989;18(3):321-325. [doi: 10.2307/249008]

MilellaF, Russo DD, Bandini S. Al-powered solutionsto support informal caregiversintheir decision-making: asystematic
review of the literature. OBM Geriatr. 2023;7(4):1-11. [doi: 10.21926/obm.geriatr.2304262]

Hird N, Osaki T, Ghosh S, Palaniappan SK, Maeda K. Enabling personalization for digital cognitive stimulation to support
communication with people with dementia: pilot intervention study as a prelude to Al development. IMIR Form Res. Jan
16, 2024;8:€51732. [FREE Full text] [doi: 10.2196/51732] [Medline: 38227357]

Garcia-Ptacek S, Dahlrup B, Edlund AK, Wijk H, Eriksdotter M. The caregiving phenomenon and caregiver participation
in dementia. Scand J Caring Sci. Jun 2019;33(2):255-265. [FREE Full text] [doi: 10.1111/scs.12627] [Medline: 30488971]
Ambegaonkar A, Ritchie C, de laFuente Garcia S. The use of maobile applications as communication aids for people with
dementia: opportunities and limitations. J Alzheimers Dis Rep. 2021;5(1):681-692. [FREE Full text] [doi:
10.3233/ADR-200259] [Medline: 34632304]

https://www.researchprotocols.org/2024/1/e64127 JMIR Res Protoc 2024 | vol. 13| e64127 | p. 12

(page number not for citation purposes)


https://aarp.org/ppi/info-2015/caregiving-in-the-united-states-2015
https://aarp.org/ppi/info-2015/caregiving-in-the-united-states-2015
http://dx.doi.org/10.1093/geront/26.3.253
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=3721232&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=10398359&dopt=Abstract
https://journals.sagepub.com/doi/abs/10.1177/14713012211055307?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub  0pubmed
http://dx.doi.org/10.1177/14713012211055307
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34879748&dopt=Abstract
http://dx.doi.org/10.1080/00918369.2023.2233656
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=37459596&dopt=Abstract
https://doi.org/10.1159/000345777
http://dx.doi.org/10.1159/000345777
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23341829&dopt=Abstract
https://www.aarp.org/caregiving/local/info-2019/national-resources-for-caregivers.html
http://dx.doi.org/10.29392/001c.39606
https://www.mdpi.com/resolver?pii=ijerph18063167
http://dx.doi.org/10.3390/ijerph18063167
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33808644&dopt=Abstract
https://doi.org/10.1159/000497800
http://dx.doi.org/10.1159/000497800
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31247624&dopt=Abstract
https://europepmc.org/abstract/MED/35665539
http://dx.doi.org/10.1002/gps.5764
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35665539&dopt=Abstract
https://aging.jmir.org/2019/1/e12192/
http://dx.doi.org/10.2196/12192
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31518262&dopt=Abstract
https://europepmc.org/abstract/MED/26035597
http://dx.doi.org/10.1093/geront/gnu123
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26035597&dopt=Abstract
https://europepmc.org/abstract/MED/24711319
http://dx.doi.org/10.1377/hlthaff.2013.1334
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24711319&dopt=Abstract
http://dx.doi.org/10.1097/CIN.0000000000000105
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25251862&dopt=Abstract
https://journals.sagepub.com/doi/10.1177/1533317510370957?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub  0pubmed
http://dx.doi.org/10.1177/1533317510370957
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20508244&dopt=Abstract
https://aging.jmir.org/2021/4/e30841/
http://dx.doi.org/10.2196/30841
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34623314&dopt=Abstract
http://dx.doi.org/10.2307/249008
http://dx.doi.org/10.21926/obm.geriatr.2304262
https://formative.jmir.org/2024//e51732/
http://dx.doi.org/10.2196/51732
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=38227357&dopt=Abstract
https://europepmc.org/abstract/MED/30488971
http://dx.doi.org/10.1111/scs.12627
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30488971&dopt=Abstract
https://europepmc.org/abstract/MED/34632304
http://dx.doi.org/10.3233/ADR-200259
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34632304&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR RESEARCH PROTOCOLS DuBoseet d

32.

33.

35.

36.

37.

38.

39.

40.

41.

42.

43.

45,

46.

47.

48.

49,

50.

51.

52.

53.

Martinez-Alcala Cl, Pliego-Pastrana P, Rosales-Lagarde A, Lopez-Noguerola JS, Molina-Trinidad EM. Information and
communication technologies in the care of the elderly: systematic review of applications aimed at patients with dementia
and caregivers. IMIR Rehabil Assist Technol. May 02, 2016;3(1):€6. [FREE Full text] [doi: 10.2196/rehab.5226] [Medline:
28582258]

Burdine JN, McLeroy K, Blakely C, Wendel ML, Felix MRJ. Community-based participatory research and community
health development. J Prim Prev. Apr 2010;31(1-2):1-7. [doi: 10.1007/s10935-010-0205-9] [Medline: 20143162]

Israel BA, Schulz AJ, Parker EA, Becker AB. Review of community-based research: assessing partnership approaches to
improve public health. Annu Rev Public Health. 1998;19:173-202. [doi: 10.1146/annurev.publhealth.19.1.173] [Medline:
9611617]

Stoyanov SR, Hides L, Kavanagh DJ, Zelenko O, Tjondronegoro D, Mani M. Mabile app rating scale: a new tool for
assessing the quality of health mobile apps. IMIR Mhealth Uhealth. Mar 11, 2015;3(1):€27. [FREE Full text] [doi:
10.2196/mhesalth.3422] [Medline: 25760773]

Rahimi B, Nadri H, Lotfnezhad Afshar H, Timpka T. A systematic review of the Technology Acceptance Model in Health
informatics. Appl Clin Inform. Jul 2018;9(3):604-634. [FREE Full text] [doi: 10.1055/s-0038-1668091] [Medline: 30112741]
Nadal C, SasC, Doherty G. Technology acceptancein maobile health: scoping review of definitions, models, and measurement.
JMed Internet Res. Jul 06, 2020;22(7):€17256. [FREE Full text] [doi: 10.2196/17256] [Medline: 32628122]

Davis FD. Perceived usefulness, perceived ease of use, and user acceptance of information technology. MIS Q.
1989;13(3):319-340. [doi: 10.2307/249008]

Mendez KJW, Budhathoki C, Labrique AB, Sadak T, Tanner EK, Han HR. Factors associated with intention to adopt
mHealth apps among dementia caregivers with a chronic condition: cross-sectional, correlational study. IMIR Mhealth
Uhealth. Aug 31, 2021;9(8):€27926. [FREE Full text] [doi: 10.2196/27926] [Medline: 34463637]

Blank S. The Four Stepsto the Epiphany: Successful Strategiesfor Products that Win. New York, NY. John Wiley & Sons,
2020.

Python Software Foundation. Python. 2020. URL: https://www.python.org/downl oads/rel ease/python-390/ [accessed
2024-06-09]

Gale NK, Heath G, Cameron E, Rashid S, Redwood S. Using the framework method for the analysis of qualitative datain
multi-disciplinary health research. BMC Med Res Methodol. Sep 18, 2013;13:117. [FREE Full text] [doi:
10.1186/1471-2288-13-117] [Medline: 24047204]

MandracchiaF, Llaurado E, Tarro L, Vals RM, Sola R. Mobile Phone Apps for Food Allergies or Intolerancesin App
Stores: Systematic Search and Quality Assessment Using the Maobile App Rating Scale (MARS). JIMIR Mhealth Uhealth.
Sep 16, 2020;8(9):e18339. [FREE Full text] [doi: 10.2196/18339] [Medline: 32936078]

Alzheimer's Disease 8 Dementia Screening Interview (AD8). Alzheimer's Association. URL : https://alz.org/media/documents/
ad8-dementia-screening.pdf [accessed 2024-06-09]

Holden RJ, Karsh BT. The technology acceptance model: its past and its future in health care. J Biomed Inform. Feb
2010;43(1):159-172. [FREE Full text] [doi: 10.1016/j.jbi.2009.07.002] [Medline: 19615467]

Cohen J. Statistical Power Analysisfor the Behavioral Sciences. New York, NY. Academic Press; 2013.
Gallagher-Thompson D, Solano N, Coon D, Aredn P. Recruitment and retention of latino dementia family caregiversin
intervention research: issuesto face, lessons to learn. Gerontologist. Feb 2003;43(1):45-51. [doi: 10.1093/geront/43.1.45]
[Medline: 12604745]

Shatenstein B, Kergoat M, Reid |. Issuesin recruitment, retention, and data collection in alongitudinal nutrition study of
community-dwelling older adults with early-stage Alzheimer's dementia. J Appl Gerontol. Mar 11, 2008;27(3):267-285.
[doi: 10.1177/0733464807311655]

Ritchie J, Lewis J, Micholls CM, Ormston R. Qualitative Research Practice: A Guide for Socia Science Students and
Researchers. Washington, DC. Sage Publications; 2013.

Fan Q, Hoang MN, DuBose L, Ory MG, Vennatt J, SalhaD, et a. The Olera.care digital caregiving assistance platform
for dementia caregivers: preliminary evaluation study. IMIR Aging. Apr 17, 2024;7:€55132. [FREE Full text] [doi:
10.2196/55132] [Medline: 38630527]

MishraRK, Park C, Momin AS, Rafael NE, Kunik M, York MK, et a. Care4AD: atechnology-driven platform for care
coordination and management: acceptability study in dementia. Gerontology. 2023;69(2):227-238. [FREE Full text] [doi:
10.1159/000526219] [Medline: 36096091]

Gilson A, Gassman M, Dodds D, Lombardo R, Ford li JH, Potteiger M. Refining a digital therapeutic platform for home
care agenciesin dementia care to elicit stakeholder feedback: focus group study with stakeholders. IMIR Aging. Mar 02,
2022;5(1):€32516. [FREE Full text] [doi: 10.2196/32516] [Medline: 35234657]

Bults M, van Leersum CM, Olthuis TJJ, Siebrand E, Malik Z, Liu L, et al. Acceptance of adigital assistant (Anne4Care)
for older adult immigrantsliving with dementia: qualitative descriptive study. IMIR Aging. Apr 19, 2024;7:e50219. [FREE
Full text] [doi: 10.2196/50219] [Medline: 38639994]

Boutilier JJ, Loganathar P, Linden A, Scheer E, Nogjovich S, Elliott C, et al. A web-based platform (CareVirtue) to support
caregivers of people living with Alzheimer disease and related dementias: mixed methods feasibility study. IMIR Aging.
Aug 04, 2022;5(3):€36975. [FREE Full text] [doi: 10.2196/36975] [Medline: 35925654]

https://www.researchprotocols.org/2024/1/e64127 JMIR Res Protoc 2024 | vol. 13 | 64127 | p. 13

(page number not for citation purposes)


https://rehab.jmir.org/2016/1/e6/
http://dx.doi.org/10.2196/rehab.5226
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28582258&dopt=Abstract
http://dx.doi.org/10.1007/s10935-010-0205-9
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20143162&dopt=Abstract
http://dx.doi.org/10.1146/annurev.publhealth.19.1.173
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=9611617&dopt=Abstract
https://mhealth.jmir.org/2015/1/e27/
http://dx.doi.org/10.2196/mhealth.3422
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25760773&dopt=Abstract
https://europepmc.org/abstract/MED/30112741
http://dx.doi.org/10.1055/s-0038-1668091
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30112741&dopt=Abstract
https://www.jmir.org/2020/7/e17256/
http://dx.doi.org/10.2196/17256
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32628122&dopt=Abstract
http://dx.doi.org/10.2307/249008
https://mhealth.jmir.org/2021/8/e27926/
http://dx.doi.org/10.2196/27926
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34463637&dopt=Abstract
https://www.python.org/downloads/release/python-390/
https://bmcmedresmethodol.biomedcentral.com/articles/10.1186/1471-2288-13-117
http://dx.doi.org/10.1186/1471-2288-13-117
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24047204&dopt=Abstract
https://mhealth.jmir.org/2020/9/e18339/
http://dx.doi.org/10.2196/18339
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32936078&dopt=Abstract
https://alz.org/media/documents/ad8-dementia-screening.pdf
https://alz.org/media/documents/ad8-dementia-screening.pdf
https://linkinghub.elsevier.com/retrieve/pii/S1532-0464(09)00096-3
http://dx.doi.org/10.1016/j.jbi.2009.07.002
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19615467&dopt=Abstract
http://dx.doi.org/10.1093/geront/43.1.45
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12604745&dopt=Abstract
http://dx.doi.org/10.1177/0733464807311655
https://aging.jmir.org/2024//e55132/
http://dx.doi.org/10.2196/55132
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=38630527&dopt=Abstract
https://doi.org/10.1159/000526219
http://dx.doi.org/10.1159/000526219
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36096091&dopt=Abstract
https://aging.jmir.org/2022/1/e32516/
http://dx.doi.org/10.2196/32516
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35234657&dopt=Abstract
https://aging.jmir.org/2024//e50219/
https://aging.jmir.org/2024//e50219/
http://dx.doi.org/10.2196/50219
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=38639994&dopt=Abstract
https://aging.jmir.org/2022/3/e36975/
http://dx.doi.org/10.2196/36975
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35925654&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR RESEARCH PROTOCOLS DuBoseet d

55.

56.

57.

58.

59.

60.

61.

62.

63.

Gitlin LN, BouranisN, Kern V, Koeuth S, Marx KA, McClure LA, et al. WeCareAdvisor, an online platform to help family
caregivers manage dementia-related behavioral symptoms: an efficacy trial in the time of COVID-19. J Technol Behav
Sci. 2022;7(1):33-44. [FREE Full text] [doi: 10.1007/s41347-021-00204-8] [Medline: 33786370]

Fuller-Tyszkiewicz M, Richardson B, Little K, Teague S, Hartley-Clark L, Capic T, et al. Efficacy of a smartphone app
intervention for reducing caregiver stress: randomized controlled trial. IMIR Ment Health. Jul 24, 2020;7(7):€17541. [FREE
Full text] [doi: 10.2196/17541] [Medline: 32706716]

Rodriguez K, Fugard M, Amini S, Smith G, Marasco D, Shatzer J, et al. Caregiver response to an online dementia and
caregiver wellness education platform. J Alzheimers Dis Rep. 2021;5(1):433-442. [EREE Full text] [doi:
10.3233/ADR-200292] [Medline: 34368629]

OostraDL, Vos WL, Olde Rikkert MGM, Nieuwboer MS, Perry M. Digital resilience monitoring of informal caregivers
of persons with dementiafor early detection of overburden: Development and pilot testing. Int J Geriatr Psychiatry. Jan
2023;38(1):e5869. [FREE Full text] [doi: 10.1002/gps.5869] [Medline: 36694373]

Guisado-Fernandez E, Caulfield B, SilvaPA, Mackey L, Singleton D, Leahy D, et a. Devel opment of a caregivers support
platform (Connected Health Sustaining Home Stay in Dementia): protocol for alongitudinal observational mixed methods
study. IMIR Res Protoc. Aug 28, 2019;8(8):13280. [FREE Full text] [doi: 10.2196/13280] [Medline: 31464187]

Zafeiridi B, Paulson K, Dunn R, Wolverson E, White C, Thorpe JA, et a. A web-based platform for people with memory
problems and their caregivers (CAREGIVERSPRO-MMD): mixed-methods evaluation of usability. IMIR Form Res. Mar
12, 2018;2(1):e4. [EREE Full text] [doi: 10.2196/formative.9083] [Medline: 30684403]

Werner NE, Brown JC, Loganathar P, Holden RJ. Quality of mobile appsfor care partners of peoplewith Alzheimer disease
and related dementias: mobile app rating scale evaluation. IMIR Mhealth Uhealth. Mar 29, 2022;10(3):€33863. [FREE
Full text] [doi: 10.2196/33863] [Medline: 35348467]

Assfaw AD, Reinschmidt KM, Teasdale TA, StephensL, Kleszynski KL, Dwyer K. Assessing culturally tailored dementia
interventionsto support informal caregivers of peopleliving with dementia(PLWD): ascoping review. JRacial Ethn Health
Disparities. 2024. [doi: 10.1007/s40615-024-01985-3] [Medline: 38546946]

Lapid MI, Atherton PJ, Clark MM, Kung S, Sloan JA, Rummans TA. Cancer caregiver: perceived benefits of technology.
Telemed J E Health. Nov 2015;21(11):893-902. [FREE Full text] [doi: 10.1089/tm].2014.0117] [Medline: 26075800]
Efthymiou A, Middleton N, Charalambous A, Papastavrou E. The association of health literacy and electronic health literacy
with self-efficacy, coping, and caregiving perceptions among carers of people with dementia: research protocol for a
descriptive correlational study. IMIR Res Protoc. Nov 13, 2017;6(11):€221. [FREE Full text] [doi: 10.2196/resprot.8080]
[Medline: 29133284]

Abbreviations

AD: Alzheimer disease

AD/ADRD: Alzheimer disease and Alzheimer disease—related dementia
Al: artificial intelligence

DCPA: Dementia Care Personalization Algorithm

IRB: institutional review board

LLM: largelanguage model

MARS: Mobile Application Rating Scale

TAM: Technology Acceptance Model

Edited by T Leung; The proposal for this study was peer reviewed by the Special Emphasis Panels of the Risk, Prevention and Health
Behavior Integrated Review Group - Training and Education for Alzheimer's disease (AD) and AD-related dementias (ADRD)
Caregivers on Financial Management and Legal Planning (National Institutes of Health, USA). See the Multimedia Appendix for the
peer-review report; Submitted 09.07.24; accepted 13.07.24; published 07.08.24.

Please cite as:

DuBose L, Fan Q, Fisher L, Hoang Minh-Nguyet, Salha D, Lee S, Ory MG, Falohun T

Development and Evaluation of a Web-Based Platform for Personalized Educational and Professional Assistance for Dementia
Caregivers: Proposal for a Mixed Methods Study

JMIR Res Protoc 2024;13:e64127

URL.: https://www.researchprotocols.org/2024/1/e64127

doi: 10.2196/64127

PMID:

©Logan DuBose, Qiping Fan, Louis Fisher, Minh-Nguyet Hoang, Diana Salha, Shinduk Lee, Marcia G Ory, Tokunbo Falohun.
Originally published in IMIR Research Protocols (https://www.researchprotocols.org), 07.08.2024. Thisisan open-access article

https://www.researchprotocols.org/2024/1/e64127 JMIR Res Protoc 2024 | vol. 13 | e64127 | p. 14

(page number not for citation purposes)


https://europepmc.org/abstract/MED/33786370
http://dx.doi.org/10.1007/s41347-021-00204-8
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33786370&dopt=Abstract
https://mental.jmir.org/2020/7/e17541/
https://mental.jmir.org/2020/7/e17541/
http://dx.doi.org/10.2196/17541
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32706716&dopt=Abstract
https://europepmc.org/abstract/MED/34368629
http://dx.doi.org/10.3233/ADR-200292
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34368629&dopt=Abstract
https://europepmc.org/abstract/MED/36694373
http://dx.doi.org/10.1002/gps.5869
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36694373&dopt=Abstract
https://europepmc.org/abstract/MED/31464187
http://dx.doi.org/10.2196/13280
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31464187&dopt=Abstract
https://formative.jmir.org/2018/1/e4/
http://dx.doi.org/10.2196/formative.9083
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30684403&dopt=Abstract
https://mhealth.jmir.org/2022/3/e33863/
https://mhealth.jmir.org/2022/3/e33863/
http://dx.doi.org/10.2196/33863
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35348467&dopt=Abstract
http://dx.doi.org/10.1007/s40615-024-01985-3
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=38546946&dopt=Abstract
https://europepmc.org/abstract/MED/26075800
http://dx.doi.org/10.1089/tmj.2014.0117
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26075800&dopt=Abstract
https://www.researchprotocols.org/2017/11/e221/
http://dx.doi.org/10.2196/resprot.8080
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29133284&dopt=Abstract
https://www.researchprotocols.org/2024/1/e64127
http://dx.doi.org/10.2196/64127
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR RESEARCH PROTOCOLS DuBoseet d

distributed under the terms of the Creative Commons Attribution License (https://creativecommons.org/licenses/by/4.0/), which
permits unrestricted use, distribution, and reproduction in any medium, provided the original work, first published in IMIR
Research Protocols, is properly cited. The complete bibliographic information, a link to the original publication on
https://www.researchprotocols.org, as well as this copyright and license information must be included.

https://www.researchprotocols.org/2024/1/e64127 JMIR Res Protoc 2024 | vol. 13 | 64127 | p. 15

(page number not for citation purposes)


http://www.w3.org/Style/XSL
http://www.renderx.com/

