Instructions

e This application should be used for state approval for use of Title lll-D funding for an evidence-
based program that is not currently listed on the National Council on Aging’s chart of highest-
level evidence-based health promotion programs.

e Programs for approval for Title I1I-D funding will be considered on a case by case basis.

e Per the Administration of Community Living, only evidence-based programs will be evaluated;
evidence-based services/practices on their own will not be considered. Evidence-based
services/practices refer to strategies or activities used by evidence-based programs as part of
the larger intervention. According to ACL’s website:

“Evidence-based programs refer to organized and typically multi-component
interventions with clearly identified linkages between core components of the program
and expected outcomes for an identified target population.”

Source: https://www.acl.gov/index.php/programs/health-wellness/disease-prevention

e The completed application and all necessary documentation will be sent to the SC Department
on Aging, Rowan Goodrich, Ill-D Program Manager, for approval.

e Contact Rowan Goodrich with any questions, RGoodrich@aging.sc.gov
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South Carolina

DEPARTMENT
ON AGING

APPLICATION FOR STATE APPROVAL FOR
OLDER AMERICANS AcT TITLE I11-D FUNDING FOR EVIDENCE-BASED PROGRAMS

Name of program being assessed: __Trualta

Date application submitted to SCDOA: 10/13/2022

Contact person’s name: Leda Rosenthal
Contact phone number: 708-209-9744
Contact email: leda@trualta.com

The South Carolina Department on Aging follows the Administration on Community Living (ACL)
definition of evidence-based programs in order to determine if a program meets evidence-based
requirements. All evidence-based programs will have to meet all of the following criteria:
e Demonstrated through evaluation to be effective for improving the health and well-being or
reducing disease, disability and/or injury among older adults; and
e Proven effective with older adult population, using Experimental or Quasi-Experimental
Design; and
Research results published in a peer-review journal; and
Fully translated in one or more community site(s); and
e Includes developed educational products that are available for dissemination to the public.

Part 1:

Is the program considered to be an evidence-based program by another Division within the US
Department of Health and Human Services (HHS) and does it meet all of the above criteria?
0 Yes (Complete Part 1, do not complete Part 2) x No (Skip to Part 2)

Part 2:
Summary of program for approval:

Criteria 1: Demonstrated through evaluation to be effective for improving the health and
well-being or reducing disease, disability and/or injury among older adults

Results of a quasi-experimental study showed decreases in severity of neuropsychiatric symptoms and
caregiver distress among caregivers who received Trualta training for 30-days. Additionally, there were
meaningful decreases (via effect sizes) in caregiver burden after the 30-days of training for caregivers
perceived their care recipient as having high global deterioration. Results also showed that Trualta is feasible
for use among older adults and contributed to greater implementation of high-quality caregiving.
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Criteria 2: Proven effective with older adult population, using Experimental or Quasi-
Experimental Design

(Experimental design is where participants are randomly assigned to either the treatment group of the
control group. Quasi-experimental design includes a control group and treatment group but where the
groups are not created using random assignment.)

A quasi-experimental pilot study was implemented to determine the feasibility and perceived value of
delivering a remote, web-based caregiver intervention with dementia caregivers. Core outcomes
included neuropsychiatric severity, caregiver distress, caregiver burden, engagement with the online
platform, and skill implementation.

e Caregivers completed an average of 8 hours of learning over the 30-day period.

® 84.4% of participants used at least one of the five targeted skills after the 30-days of training.

e Results showed clinically significant decreases in caregiver distress and perceived

neuropsychiatric severity after using Trualta for 30 days.

e For caregivers of loved ones with higher perceived dementia severity, there were clinically significant
decreases in caregiver burden after using Trualta for 30 days.

e 89% of participants reported high satisfaction with Trualta.

Criteria 3: Research results published in a peer-reviewed journal (attach copy of article)
The study has been published in the Journal of Alzheimer’s Disease Reports, an international
multidisciplinary journal that aims to progress understanding of the etiology, pathogenesis,
epidemiology, genetics, behavior, treatment and psychology of Alzheimer's disease.

Criteria 4: Fully translated in one or more community site(s)
(In regards to Title 1I-D definitions, full translated means that the program in question has been carried
out at the community level, with fidelity to the published research, at least once.)

Trualta has been implemented in 21 states (and counting!). Trualta has been delivered across various
different service models and community sites including state and local governments, Area Agencies on Aging,
healthcare providers, and insurers.

Criteria 5: Includes developed dissemination products that are available to the public
(Dissemination products are tools and materials to guide the implementation of the program for leaders
and/or participants such as program workbooks, facilitator guides, and interactive software)

Trualta has a robust collection of dissemination products to support a tried-and-true
implementation plan that gets portals successfully and fully launched within 4-6 weeks. This
includes supporting marketing materials, access to extensive live and on-demand training,
staff tools, and a dedicated client success team to support implementation.
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Study Findings

The findings of the study fall into two main categories: improved percieved health outcomes and feasibility of
use skills and experience.

Feasibility of Use:

Analyses demonstrated Trualta’s feasibility of use and excellent caregiver engagement.

e Caregivers spent an average of eight hours using Trualta, with older caregivers (> 60 years)
spending slightly more time on the platform. Level of engagement with Trualta did not differ
across various characteristics (e.g., caregiver education, patient disease severity).

@ 89% of caregivers reported high satisfaction with Trualta.

e All participants reported they would recommend Trualta to another caregiver in a similar
situation.

e The study had a notable retention rate of 91.6%.

Improved Caregiving Skills and Experience

Trualta demonstrated value for improving caregiving skill use and study findings highlighted
promising indicators of burden and distress reduction.

e 84.4% of participants reported using at least one skill they learned from Trualta. The highest
percent of use was for skills pertaining to behavioral management (60%), which has been
established as highly important to caregivers3.

e More than half of the caregivers (55.6%) reported allocating more time for self-care after
using Trualta.

e There were clinically significant trends for decreases in caregiver distress and perceived
neuropsychiatric severity after using Trualta for 30 days.

e The burden scores of caregivers caring for loved ones with more severely perceived
presentations appeared to decrease after using Trualta for 30 days, suggesting that Trualta
may be especially beneficial for caregivers of loved ones with high severity of disease.

SCDOA Process:

- Itis the AAAs responsibility to provide a complete application with all the necessary
documentation. An application will not be evaluated until the application is fully complete.

- Applications will be reviewed on a case by case basis.

- Applications must be approved by SCDOA Program Manager overseeing Title IlI-D programs.

- Applications will be reviewed to ensure all five criteria of the evidence program definition are
met.

o In regards to Criteria 3: Research published in a peer-reviewed journal, a copy of the
article must be provided with the application and come from a reputable peer-reviewed
journal published, either in print or electronically, on a wide scale.

= Peer-Reviewed Journals are defined as publications that contain articles that are
written by experts and are reviewed by several other experts in the field before
publication. In most cases, the reviewers do not know who the author of the
article is, so that the article succeeds or fails on its own merit, not the
reputation of the expert.

o If there is not sufficient enough information provided, the Division has the option to
either deny the application or request additional information from the AAA.

- SCDOA will provide feedback to the AAA in writing either approving or denying the application.
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o If the application is approved, the AAA must retain documentation and provide the
written approval as documentation in their area plan under the AAAs
Programs/Services.

= Failure to do so may result in the Programs/Services section of the area plan to
be rejected.

o If the application is denied, the Division will provide an explanation of why an
application was denied (i.e. not enough documentation, missing criteria, research
results are not published in a peer-reviewed journal).

SCDOA completes this section only:

Check list of the five criteria for evidence-based programs:

Eﬁ)cemonstrated through evaluation to be effective for improving the health and well-being or reducing
disease, disability and/or injury among older adults; and

QT/P oven effective with older adult population, using Experimental or Quasi-Experimental Design; and
[B/ search results published in a peer-review journal; and

Eﬁelly translated in one or more community site(s); and

Eﬁ:cludes developed educational products that are available for dissemination to the public.

D/P/eer—reviewed Journal article attached

Reviewed and approved by: » AN @7”%” ///Q

Rowan Goodrich

Date of approval: 10/24/2022

Revised 8/31/22
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Abstract.

Background: Web-based educational interventions are emerging as a potential solution to improve caregiver dementia
knowledge and overall well-being.

Objective: To assess the feasibility of delivering a web-based intervention for dementia caregivers by examining: 1)
engagement with the online platform, 2) skill implementation, and 3) changes on outcome metrics over the 30-day study
period.

Methods: Enrolled participants were onboarded by a trained research coordinator and provided 24/7 access to the plat-
form over 30 days. At study onset and completion, caregivers completed assessments of care recipient dementia severity
and neuropsychiatric symptoms along with instruments which measured dementia knowledge, caregiver burden, and carer
experience.

Results: Of 84 referrals, 60 caregivers met study inclusion criteria and 55 completed pre and post study measures. Caregivers
completed an average of 8 hours of learning over the 30-day web-based intervention, with 84.4% of participants reporting
using at least one skill they learned from the online platform. Eighty-nine percent of participants reported high satisfaction
with the web-based educational intervention. There were small effect sizes for decreases in NPIQ neuropsychiatric symptom
severity and caregiver distress scores from pre- to post-intervention. Small effect sizes were observed for changes in caregiver
burden from pre- to post-intervention among caregivers who perceived their care recipient as having high global deterioration.
Conclusion: Findings show online educational programs are feasible for informal family caregivers of dementia and have
perceived value. Future studies should address caregiver response to online education in less severe versus more severe care
recipients, and explore the value of caregiver online platforms in diverse caregiver samples.

Keywords: Alzheimer’s disease, caregiver-burden, dementia knowledge, feasibility studies, internet-based intervention,
personal satisfaction

As the population continues to age in the United
States and elsewhere, dementia has become a signif-
icant social, economic, and public health concern.

*Correspondence to: Catherine Price, PhD, Associate Profes- Family members often take on the role of caring
sor, Clinical and Health Psychology, University of Florida, for a person with dementia at home [1]. Individuals
Gainesville, FL, 32610, USA. Tel.: +1 352 273 5929; E-mail: . . . . . .
cep23@phhp.ufl.edu. and Jonathan Davis, CEO, Trualta Inc.. with dementia often require assistance with a variety
Ottawa, Ontario, Canada. E-mail: jonathan @trualta.com. of daily activities. This care is typically provided by

ISSN 2542-4823 © 2021 — The authors. Published by 10S Press. This is an Open Access article distributed under the terms
of the Creative Commons Attribution-NonCommercial License (CC BY-NC 4.0).
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informal caregivers. Informal dementia caregivers are
often family members or friends that provide unpaid
care to someone with dementia. In fact, 83% of older
adults with dementiareceive informal assistance from
family members, friends, or other unpaid caregivers
[2]. In addition to instrumental and basic activities
of daily living, family members are often tasked with
managing the behavioral symptoms of dementia, such
as agitation, rejection/refusal of care, and apathy [2].
These behavioral and psychological symptoms of
dementia (BPSD) are typically common throughout
the disease trajectory and are especially challenging
for both the person with dementia and their caregiver
[3]-

Given the primary role family members play in
providing care, the development of interventions to
support the family caregivers are critical in the man-
agement of care for persons with dementia. Currently,
there is no widely available solution that meets
informal caregiver education needs to allow family
caregivers to access and actively use the informa-
tion that may be most useful to them at the time
that they need it [4, 5]. Even in mild stages of cog-
nitive impairment, educational interventions appear
to be among the most important nonpharmacological
interventions, not only to reduce caregiver anxiety
and burden, but also to improve patient mood and
quality of life [6, 7]. In a review of empirical stud-
ies addressing nonpharmacological interventions to
decrease BPSD, Caspar and colleagues identified
three mechanisms as necessary for sustained effective
outcomes: the caring environment, care skill devel-
opment and maintenance, and individualization of
care [5]. The authors concluded nonpharmacologi-
cal interventions should include consideration of both
the physical and the social environment, as well as
ongoing education and support for care providers.
If family caregiver information needs are not met,
then family members cannot provide effective care
for a person with dementia [8]. Werner et al. also
reported caregivers need information to be provided:
1) in a timely manner, 2) tailored to individual needs,
and 3) in a usable fashion [9]. Interventions provid-
ing education and practical information have been
shown to improve caregiver knowledge, decrease
stress/workload, and empower caregivers within the
healthcare system [10-12].

In recent decades, web-based educational inter-
ventions have emerged as a potential solution to
meet the unique information needs of family care-
givers [11]. Online interventions are advantageous in
their opportunity for increased access, scalability, and

cost-efficiency and have the potential to reach more
remote/rural populations who struggle to access face-
to-face services [13, 14]. Web-based education and
support programs have also shown effectiveness in
improving caregiver knowledge and mental health,
and in reducing burden among caregivers of people
with dementia [12]. While most online interventions
demonstrate some efficacy in adapting existing edu-
cation programs into structured sessions/videos or
via virtual facilitation of caregiver support groups,
several studies have identified the need for more
personalized education, with content specific to care-
givers’ unique care situation and preferences [9, 10,
15, 16].

Implementation of web-based interventions for
dementia caregivers presents its own set of chal-
lenges, however. Changes in cognitive, motor, and
perceptual function coupled with the fast-paced evo-
lution of technology is a considerable barrier for
caregivers among the aging population [17]. Given
the age range of informal caregivers, online inter-
ventions are responsible for accommodating the
technological needs of individuals across the lifes-
pan. Additionally, current literature on web-based
interventions for dementia caregivers focuses dis-
proportionally on the trial phase rather than the
intervention making it increasingly difficult to under-
stand the trajectory of online interventions [11]. Thus,
there is a particular need for a centralized information
hub that provides caregiver education materials that
fulfill specific self-defined needs and can be imple-
mented in practice.

The research team of the current study designed a
quasi-experimental study to determine the feasibility
and perceived value of delivering a remote, web-
based caregiver intervention with different learning
modules. There were three study aims. First, to
examine caregivers’ engagement with the web-based
educational platform during a period of 30 days from
time of enrollment. Second, to examine if caregivers
reported using the skills learned from the online plat-
form and were satisfied with this platform. Third, to
explore if caregivers reported a change in burden,
carer experience, distress, and perceived severity of
neuropsychiatric symptoms based on the dementia
severity of the care recipient.

METHODS

The current study was designed to assess the fea-
sibility of delivering a web-based intervention for
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dementia caregivers. Feasibility studies are used to
assess the parameters under which a proposed study
will work. To do this, the University of Florida
study team (consisting of clinical neuropsycholo-
gists and research coordinators) partnered with the
Alzheimer’s Association, Florida, and Trualta™ to
examine: 1) engagement with the online platform,
2) skill implementation, and 3) changes on outcome
metrics over the 30-day study period. Caregivers
were recruited and enrolled during the COVID-19
pandemic. Study procedures were approved by the
University of Florida Institutional Review Board.
Eligible participants completed econsents before
completing screening criteria and study enrollment.
Methods were in accordance with the Declaration of
Helsinki.

Participants

Program managers affiliated with the Alzheimer’s
Association, Florida, provided IRB approved study
information to informal dementia caregivers through-
out the months of May through July 2020. Interested
caregivers were referred to UF study personnel
who provided additional study information, reviewed
inclusion criteria, reviewed consent forms, and
enrolled eligible participants. In order to participate in
the study, participants were required to meet the fol-
lowing inclusion criteria: age 18 and older, fluent in
written and verbal English, listed within a non-profit
registry for dementia caregivers, serving as an active
informal caregiver for an individual with a concern of
cognitive impairment (heretofore called ‘care recip-
ient’), access to an electronic device for education
purposes, willing to complete baseline and follow-up
assessments, and had to demonstrate computer pro-
ficiency by answering yes to each item of a modified
version of a computer proficiency scale (CPQ-12)
[18].

Procedures

Trained staff members completed remote onboard-
ing with caregivers. The onboarding process is an
orientation to the learning platform and was com-
pleted using video conferencing and screensharing
technologies to demonstrate to caregivers how to
select a display name, complete profile registration,
and navigate different types of modules available on
the platform. To supplement the online intervention,
participants were also mailed print material regard-
ing the web-based educational platform. The print

material included three print booklets that serve as
examples of the 64 training modules included in the
online platform: Aging & Brain Health, Safety and
Injury Prevention, and Personal Care. Time stamped
system generated data were acquired based on logins,
module views (page loads), completed modules with
quizzes, and user comments. To confirm knowledge
of the onboarding process, trained staff completed a
follow-up check-in at 72 hours after onboarding, 14
days after onboarding to assess changes in living sit-
uation and troubleshooting problems, and again at 30
days to complete outcome metrics. Caregivers were
given 24/7 access to the platform over the 30-day
study period and were able to log in on a computer,
laptop, tablet, or smartphone.

Prior to engaging with the web-based educational
platform, participants completed the study measures
which included assessments of caregiver burden,
carer experience, caregiver distress, and caregiver
perceived severity of neuropsychiatric symptoms of
the care recipient. After 30 days of study participa-
tion, participants completed the skill implementation
questionnaire, a questionnaire assessing their satis-
faction with the web-based educational platform, and
the study measures administered at baseline. These
questionnaires were completed online using REDCap
database [19].

Materials and measures

Web-based educational platform

Caregiver education was provided through Trua-
lta"™'—a personalized web-based platform that was
developed to provide informal caregivers with access
to a unique learning journey through a comprehensive
library of multi-modal education modules. Modules
address a variety of topics identified as important
by caregivers in previous literature including behav-
joral symptom management, skills training for basic
activity assistance, safety management, and caregiver
wellness [10]. Modules provided to the caregivers
were developed by experts in the field of nursing, care
management, neuropsychology, occupational ther-
apy, and social work.

Caregivers were provided with specific module
recommendations relevant to his or her care situation
based on: 1) topics selected during initial registration
using a system generated program and 2) caregiver
feedback given to the research coordinator through-
out the 30 days of study enrollment. Supplementary
Table 1 lists available Trualta" modules.
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Assessment of caregiver engagement and
learning

Time-stamped activity logs. Within the elec-
tronic portal, deidentified information was captured
regarding activity involving module views, quizzes,
comments, and badges for skill completion. Each
activity was assigned a “seat time” indicating the total
time required to complete that activity. Outcome vari-
able: duration of activities performed in the portal.

Skill implementation. At the end of the 30-day
study, caregivers were asked, “Have you used what
you learned in Trualta™ to help with: 1) Personal
care activities (like helping with bathing, grooming,
or mealtime); 2) Manage behaviors that happen with
memory loss or dementia (like changes in aggression,
or mood); 3) Manage your own care and well-
ness (like self-care, and reducing your stress); 4)
Promote safety at home (like preventing falls, and
moving safely); and 5) Understand local resources,
like accessing services in my community such as
support groups”. Answers were one of four options:
“not at all”, “a few times a week”, “everyday”, “not
applicable to the person I care for”.

Questionnaires to understand caregiver
characteristics

Caregivers completed the following measures
assessing caregiver burden and carer experience at
baseline and post-intervention.

The Dementia Knowledge Assessment Tool Version
Two (DKA-T2). The DKA-T2 is a21 item assessment
of foundational knowledge of the dementia trajectory
and care in formal and informal caregivers [20]. Cor-
rect scores are totaled to provide an indication of the
caregivers’ overall baseline dementia knowledge.

The Zarit Caregiver Burden Interview Short Form
(ZBI-12). The ZBI-12 is a 12-item questionnaire that
assesses perceived caregiver burden associated with
caregiving for a dependent patient [21]. Items target
psychological, physical, economical, and communi-
cation problems that cause distress and burden for the
caregiver. Itlems are scored on a five-point Likert scale
from O (never) to 4 (almost always). Total burden
mean score is calculated by summing all responses.
Higher mean scores represent greater perceived care-
giver burden with suggested cut-offs of 0-10 (no to
mild burden), 10-20 (mild to moderate burden), >20
(high burden) (Supplementary Table 2).

The Carer Experience Scale (CES). The CES is
a preference-based questionnaire designed to assess
care-related quality of life and consists of six con-
ceptual attributes: activities outside caring, social

support, institutional support, fulfillment from car-
ing, control over caring, and getting along with
the care recipient [22]. Each attribute has three
response levels, representing three levels of fre-

9 ELINT3

quency (“rarely”, “sometimes”, “mostly”) or amount
(“a little”, “some”, “a lot”). An index value score is
calculated by summing the utility weights for each
level of the six attributes, with higher scores reflecting
better caring states. CES response values are reported

in Supplementary Table 3.

Recipient characteristics and disease severity

Caregivers completed the following measures
assessing recipient severity characteristics.

Global Deterioration Scale (GDS). The GDS ass-
esses the severity of dementia and its stages of cog-
nitive decline [23]. The GDS divides the course of
dementia into seven stages, ranging from no cogni-
tive decline (stage 1) to very severe cognitive decline
(stage 7). Each stage corresponds to clinical phases
of dementia, from normal (stage 1) to late dementia
(stage 7), and are accompanied by a short description
of characteristics. [24, 25].

Neuropsychiatric Inventory Questionnaire (NP
1Q). The NPIQ is a retrospective instrument used to
measure caregivers’ perceptions of their care recip-
ient’s severity of neuropsychiatric symptoms and
caregivers’ distress related to these neuropsychiatric
symptoms over the past month [26]. The 12 neuropsy-
chiatric symptoms include: delusions, hallucinations,
agitation/aggression, dysphoria/depression, anxi-
ety, euphoria/elation, apathy/indifference, disinhibit-
ion, irritability/lability, aberrant motor behaviors,
night-time behavioral disturbances and appetite/
eating disturbances. The questionnaire is filled out
by the care recipient’s primary caregiver. Responses
assess the caregiver’s perception of the presence,
frequency, severity, and distress of neuropsychiatric
symptoms of the care recipient. Caregivers are first
asked to indicate the presence of the neuropsychiatric
symptoms (yes/no). Caregivers who report the pres-
ence of a symptom are then asked to rate the severity
of the symptom and caregiver distress associated with
the symptom. Severity of neuropsychiatric symptoms
is rated on a three-point scale (“mild”, “moderate”,
and “severe”) and caregiver distress is rated on a five-

LT3

point scale (“no distress:”, “minimal distress”, “mild
distress”, “moderate distress”, “severe distress” and
“extreme distress”). Items assessing severity and dis-
tress were summed to create a total domain score,
with higher values representing greater severity and

distress, respectively (Supplementary Table 4).
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Satisfaction exit questionnaire

Caregivers were asked if they would recommend
an online education platform like the one used in this
study to another dementia caregiver, with the rating
on a 10-point Likert scale 1 (not likely) to 10 (very
likely).

Statistical approach

Analyses were conducted using all valid primary
outcome data. Missing values (< 1%) on secondary
outcomes (caregiver burden, carer experience, per-
ceived severity of neuropsychiatric symptoms, and
caregiver distress) were replaced using participants’
mean score. Analyses were conducted with and with-
out missing values and produced the same pattern
of results. The displayed results reflect analyses
conducted without missing values. Analyses for care-
giver burden (Zarit), and carer experience (CES)
were conducted with all 55 participants. Analyses
for perceived severity of neuropsychiatric symptoms
(NPIQ) and caregiver distress (NPIQ) were con-
ducted on 54 participants because one participant
reported that their care recipient did not have any neu-
ropsychiatric symptom, and therefore did not report

Referrals, n=84

Not included, n=24"
(12) Failed to follow-up no
(6) Screen fails
(4) Declined consent
(2) Missed enrollment deadline

Interested and/or met
inclusion/exclusion

yes

Consented, n=60

72 hour, n=60

Drop out, n=3"

14 days, n=57

Drop out, n=2"

30 days, n=55

Fig. 1. Participant recruitment and inclusion flow. *Not included
(12 failed to follow-up for more information; 6 did not meet inclu-
sion criteria, 4 declined consent, and 2 missed the enrollment
deadline); Post 72 hour drop out (2 lost to follow-up; 1 asked
to withdraw due to time constraints); Post 14 day drop out (1 lost
to follow-up; 1 asked to withdraw due to time constraints).

distress associated with the presence of neuropsychi-
atric symptoms.

Descriptive statistics were calculated for the pri-
mary outcomes of engagement with web-based
platform, skill implementation, and caregiver sat-
isfaction with web-based platform. Analyses for
the outcomes of changes in caregiver burden, carer
experience, perceived severity of neuropsychiatric
symptoms, and caregiver distress were conducted for
the entire sample as well as separately for caregivers
with a loved one with less disease severity (answered
2 or 3 on the GDS) and caregivers with a more severe
recipients (answered 4 to 7 on the GDS). Paired sam-
ple r-tests were conducted to examine differences in
caregiver burden, carer experience, perceived severity
of neuropsychiatric symptoms, and caregiver distress
from pre- to post-online education for the entire sam-
ple and for each group. Statistical analyses were
conducted in SPSS 25. The false discovery rate of
p<0.05 for multiple comparisons and Cohen’s d
effect size were used to assess the significant effects.
Effect sizes of 0.20, 0.50, and 0.80 were considered
small, medium, and large, respectively.

RESULTS

Participants

Of the possible caregivers throughout the dementia
registry, 84 were referred to the study team. Sixty out
of 84 caregivers moved forward with study enroll-
ment. Twelve caregivers failed to follow-up with
the study team after initial contact was made, six
caregivers did not meet study inclusion criteria (i.e.,
screen fails), four caregivers declined to participate,
and two caregivers missed the enrollment deadline.
Fifty-five participants completed both pre- and post-
study measures (see Fig. 1). Descriptive statistics
are displayed in Table 1. Caregivers were mostly
women (78%), spouses (49%) or children (32%),
and white (75%). The majority of caregivers lived
with the person they were caring for at the time of
the study (72%). The age range of caregivers was
37 to 81 years and education was dominantly high
school or greater. Caregivers most often reported the
care recipient as having “moderately severe cogni-
tive decline” (42%), followed by “moderate cognitive
decline” (18%), “severe cognitive decline” (16%),
“mild cognitive decline” (15%), “‘very mild cognitive
decline” (1%), and “very severe cognitive decline”
(2%). According to the NPIQ, caregivers listed mem-
ory and thinking problems as mild (26%), moderate
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Table 1
Demographics of caregivers

Caregiver Characteristic Mean (SD) or % (n)

n=>55
Age 64.96 (10.9)
Education (y) 16.24 (2.32)
Sex
Male 22%413)
Female 78% (42)
Race
White 76% (42)
Black 9% (5)
Hispanic 10% (6)
Other 3% (2)
Relationship to the care recipient
Spouse/partner/companion 50% (28)
Child 30% (17)
Sibling 1% (1)
Other relative 16% (9)
Time spent living with 70% (38)
the care recipient
Perceived dementia severity
of care recipient
Moderately severe cognitive decline 42% (23)
Moderate cognitive decline 18% (10)
Severe cognitive decline 16% (9)
Mild cognitive decline 15% (8)
Very mild cognitive decline 7% (4)
Very severe cognitive decline 2% (1)
Employment status
Employed part-time 16% (9)
Employed full time 12% (7)
Unemployed, looking for work 3% (2)
Unemployed, not looking for work 1% (1)
Retired 65% (36)

(50%), or severe (24%). On the NPIQ, more than half
of the participants reported observing problematic
behaviors (agitation/aggression, anxiety, apathy, irri-
tability/lability, nighttime behaviors, appetite/eating)
with approximately a third of the sample reporting
disinhibition, delusions, depression, disinhibition.
Fewer than 10% reported observing hallucinations
and elation/euphoria.

Online platform engagement, skill
implementation, and satisfaction

Engagement

Caregivers, on average, completed 31 educational
modules which is equivalent to 8 hours of learning
on the portal. Older caregivers (> 60 years) aver-
aged 34 modules and 8.13 hours per user during the
30-day study period while those less than 60 years
averaged 28 modules and 7.28 hours per user. Level
of engagement did not differ across patient disease
severity (U=252.50, p=0.911) or caregiver-patient
relationship (F=2.05, p=0.118). Furthermore, level
of engagement was not correlated with years of

education (r=-0.03, p=0.845) or caregiver income
(r=0.07, p=0.632). Table 2 displays time spent on
each module.

Skill implementation. Ten individuals had missing
questionnaire items or did not complete the ques-
tionnaire, and reported statistics do not include these
individuals. Analyses were conducted to determine
whether participants with missing data on the skill
implementation questionnaire differed from those
with complete data. Multiple comparisons were cor-
rected using a false discovery rate. Results showed
the two groups (i.e., those with missing data vs.
those without missing data) were not found to differ
on: caregiver age (1=0.75, p=0.454), caregiver sex
(x2=0.90, p=0.765), caregiver income (U = 206.00,
p=0.753), caregiver education (1=0.05, p=0.957),
caregiver race (U= 156.00, p =0.043), caregiver rela-
tionship (U= 160.00, p=0.123), and patient disease
severity (X2 =0.48, p=0.489). Of those who com-
pleted the questionnaire (n=45), 10 reported using
one module skill, four indicated using two skills,
nine indicated three skills, nine indicated using four
skills, and six participants indicated five skills, i.c.,
84.4% (38/45) participants used at least one of the
five module-based training skills. Four participants
reported that they did not use any of the skills,
while three participants reported a combination of
not using the skill and the skill not being applicable
to their care recipient. Table 2 displays the modules
by reported use. The module addressing behavioral
management behaviors with memory loss or demen-
tia (e.g.. changes in aggression or mood) reported
the highest frequency (60%; 27/45), followed by
the module addressing caregiver wellness (55.6%;
25/45), personal care activities (46.7%; 21/45), safety
athome (44.44%:20/45), and local resources (42.2%;
19/45).

Satisfaction. The majority of caregivers reported
they would recommend an online educational plat-
form like Trualta™ to another dementia caregiver in
a similar care situation with 60% (n=33)ratingitasa
10/10 on a 10-point Likert scale, 16% (n = 9) rating it
as a 9/10, 13% (n="7) rating it as an 8/10, 7% (n=4)
rating it as a 7/10, and 4% (n=2) rating it as a 6/10.

Changes in outcome metrics

Entire sample

There were no significant changes from pre- to
post-intervention in perceived severity of neuropsy-
chiatric symptoms (NPIQ), #(53)=2.439, p=0.018,
Cohen’s d=0.332 (95% CI: 0.06, 0.61), caregiver
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distress (NPIQ), 7(53)=2.129, p=0.038, Cohen’s
d=0.290 (95% CI: 0.02, 0.56), caregiver burden
(Zarit), 1(54)=1.868, p=0.067, Cohen’s d=0.252
(95% CI: -0.02, 0.52), or carer experience (CES),
1(54)=-0.698, p=0.488, Cohen’s d=-0.094 (95%
CI: -0.36,0.17).

By group. For the low GDS group, paired t-tests
showed no significant change from pre- to post-
intervention in perceived severity of neuropsychiatric
symptoms (NPIQ), #(10)=2.193, p=0.053, Cohen’s
d=0.661 (95% CI: -0.01, 1.30), caregiver distress
(NPIQ), #(10)=1.350, p=0.207, Cohen’s d=0.407
(95% CI. -0.22, 1.01), caregiver burden (Zarit),
1(11)=0.101, p=0.921, Cohen’s d=0.029 (95% CI:
-0.54,0.59), or carer experience (CES), #(11) = 0.656,
p=0.656, Cohen’s d=0.132 (95% CI: -0.44, 0.70).
For the high GDS group, Paired r-tests showed no
significant changes [rom pre- to post-intervention
in perceived severity of neuropsychiatric symptoms
(NPIQ), 1(42)=1.854, p=0.071, Cohen’s d=0.283
(95% CI: -0.02, 0.59), or caregiver distress (NPIQ),
1(42)=1.744, p=0.088, Cohen’s d=0.266 (95% CI:
-0.04, 0.57), caregiver burden (Zarit), #(42)=2.131,
p=0.039, Cohen’s d=0.325 (95% CI: 0.02, 0.63)
or carer experience (CES), 1#(42)=-0.935, p=0.355,
Cohen’s d=-0.143 (95% CI: -0.44, 0.16).

DISCUSSION

The overall purpose of the current study was to
determine the feasibility of delivering a remote, web-
based caregiver intervention. Results showed that
caregivers were willing to use the web-based plat-
form and did so for an average eight hours over
the course of the intervention. Results also showed
that caregivers reported applying the skills provided
through the educational modules. An explorationinto
caregiver type based on dementia severity (GDS)
suggests clinically significant trends for decreases in
neuropsychiatric severity and caregiver distress after
30 days on the on-line educational platform.

The caregivers within our cohort were mostly
white (75%) and female (78%). Consistent with the
literature, these individuals were family members
and more often spouses (49%) [27]. Drop-out was
minimal (91.6% retention) over the period of 30
days. Despite being busy (70% of their time reported
as spent caregiving) and knowledgeable of demen-
tia (67.10% of questions were answered correctly
[14.09/21] on DKA T2), caregivers in the current
study were willing to engage throughout the 30-

day period. On average, caregivers spent a total of
eight hours using the online platform, with older
caregivers (> 60 years) spending more time on the
platform (8.13 hours) than younger adults (<60
years; 7.28 hours). Although this study demonstrated
engagement for one month with an online portal to
educational training, it is unknown how caregivers
will use or benefit from the personalized online care-
giver portal for longer than 30 days.

Of the participants who completed the 30-day
skill assessment questionnaire, 84.4% reported using
skills that were acquired through the on-line platform.
The highest percent of use was for skills pertaining
to behavioral management (60%), which is consis-
tent with other research showing caregiver need for
how to manage neuropsychiatric symptoms [3]. Care-
givers (55.6%) also reported allocating more time
for self-care, featuring a particularly positive result
of the intervention considering limited self-care can
often lead to situations of crisis for dementia care-
givers, causing them to rely more on emergency or
home care services [28]. In addition, nearly half of
the caregiver population used skills they learned to
address personal care activities, promote safety, and
access local resources. This highlights the potential
for online interventions to help informal caregivers’
access valuable techniques they can apply in their
daily life. Participants with missing data on the skill
implementation questionnaire did not differ from
those with complete data on caregiver age, sex, in-
come, education, race, caregiver relationship, and
patient disease severity.

Analyses conducted with the entire sample and
subsamples showed no significant score changes
from pre- to post-online training. For the entire sam-
ple, however, there were small effect sizes for dec-
reases in NPIQ neuropsychiatric symptom severity
and caregiver distress scores from pre- to post-
intervention. This finding provides preliminary evi-
dence that a personalized, educational web-based
training program may decrease perceptions of recip-
ient neuropsychiatric severity and caregiver distress.
When post hoc analyses were conducted separately
based on perceived caregiver severity of recipi-
ent (i.e., low versus high global deterioration), a
small effect size suggested caregivers who perceived
his/her recipient as having high global deterioration
had a lower post-training burden score relative to
the pre-training score. Several studies have noted
that caregiver burden increases with increasing sever-
ity of disease [29, 30]. Educational online training
programs may therefore most assist with burden
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reduction for caregivers reporting higher burden and
perceiving the recipient as more impaired. While
we acknowledge that additional investigations with
larger and more diverse samples are needed to con-
firm the clinical significance of our study findings,
we interpret the general pre-post comparisons as evi-
dence of potential value for personalized educational
platforms.

We recognize study limitations. First, the care-
giver participants were largely Caucasian, older, and
spouses of the recipient. This is a limitation, as the
research is not representative of the caregiver cohort
of the United States [31]. Experiences of caregiving
differ based on ethnicity and relationship to the care
recipient, and it is not known how these factors may
impact engagement with web-based interventions
[32-34]. Second, online engagement was assessed
for a limited period of 30 days, which is a lim-
itation relative to programs ranging from 2 to 3
months, on average [35]. Based on the dementia
knowledge scale completed prior to on-line board-
ing, the caregivers were also highly knowledgeable
about dementia which may have biased study find-
ings. Caregivers may have engaged with the platform
more frequently knowing it was an expectation of
the study, and may have over reported skill use and
symptom improvement (e.g., Rosenthal effect) [36].
Third, caregivers’ level of distress may be correlated
with their perceptions of neuropsychiatric symptom
severity, and therefore low/high perceived distressed
may be result in less/more reporting of symptoms.
Finally, the study was conducted during the early
months of the COVID19 pandemic, and it is unknown
if the environmental situation involving isolation may
have biased response to the online portal.

Despite these considerations, this investigation
demonstrates feasibility for caregiver engagement
in a personalized web-based training platform and
shows potential value for improved dementia care
skill use and possibly reduced burden even for more
caregivers of more severely compromised care recip-
ients. The study also suggests caregivers of less
severe versus more severe recipients may respond
differently to online platform training. These find-
ings highlight the need for research on caregiver
type and also the value for tailored caregiver training
options. Finally, the study received excellent recruit-
ment (60 out of 84 recruited; 71.4 % recruited) with
minimal dropout. The satisfaction questionnaire indi-
cates caregivers were satisfied with the platform and
would recommend this or a similar platform to other
caregivers in similar situations. Given the impact of

dementia on social, economic and public health care,
study findings highlight the need for caregiver online
educational platforms for support and skill training.
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