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Abstract.
Background: Family caregivers of people with dementia often experience negative impacts including stress and burden.
Psychoeducational programs can reduce these negative outcomes.
Objective: To evaluate whether this virtual caregiver education program changes caregiver confidence, self-efficacy, and
burden relative to controls.
Methods: This was a pre-post comparison of a five-week, synchronous, virtual caregiver education program delivered by a
clinician and caregiver support specialist covering aspects of dementia, including changes in cognition, behavior, functional
abilities, caregiver-care recipient roles, communication, and caregiver self-care. Caregivers (n = 90) were surveyed at baseline,
at completion of intervention, and three months thereafter; controls (n = 44) were surveyed at two points six weeks apart. We
compared validated measures of caregiver confidence, self-efficacy, and burden using generalized estimating equations.
Results: Participants’ confidence and self-efficacy increased over follow-up compared with controls (p < 0.01 for
intervention∗time in regression models). There was no difference in burden. All participants (100%) reported perceived
increased knowledge, 97% perceived increased confidence, and 95% perceived increased ability to manage dementia-related
behaviors after the course.
Conclusion: This virtual caregiver education program was effective in improving caregiver confidence and self-efficacy and
participants’ self-reported impact was equivalent to those who had taken previous courses in person. Caregivers with greater
confidence and self-efficacy have been shown to have better health outcomes and decreased stress and depressive symptoms.
Health professionals, health care organizations, and public health agencies should consider using efficacious virtual caregiver
education programs in rural and other community settings, during public health crises, or in standard practice as an alternative
to in-person programs.
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INTRODUCTION

Having an engaged, competent family caregiver
is a critical social determinant of health for a per-
son living with dementia. Dementia caregiving is a
global public health issue with a broad array of both
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positive and negative impacts on the caregiver and
the person with dementia [1]. An estimated 11.2 mil-
lion informal caregivers provide care for someone
with Alzheimer’s disease or other dementia in the
US. Informal caregivers, including family members
and friends, are a vital source of care for people living
with dementia in community settings [2–4]. Family
caregivers of persons living with dementia (hereafter,
“caregivers”) help with an array of tasks and thereby
improve the health and quality of life of their care
recipients, sometimes preventing or delaying insti-
tutionalization [3, 4]. While having a caregiver can
benefit people with dementia, caregiving may nega-
tively impact caregivers themselves by creating stress
which can affect them emotionally, physically, and
financially, ultimately contributing to poor mental
and physical health outcomes [1, 3, 5, 6].

There is ample evidence to suggest that a vari-
ety of caregiver intervention programs, including
psychoeducational approaches, positively impact the
well-being of the caregiver and the person living with
dementia [7–17]. Caregiver education programs have
been shown to reduce aspects of caregiver burden
[10, 18, 19], distress [20], depression [12, 13, 15,
21, 22], and stress [19, 23], and to improve role
positivity [20, 24], confidence [24–26], and health
behaviors among participating caregivers [10]. In
addition, caregiver education programs can improve
self-efficacy. Higher caregiver self-efficacy is asso-
ciated with better health outcomes, more positive
valuation of caregiver duties, and decreased caregiver
strain and depressive symptoms [10, 22, 25, 27–29].
While confidence and self-efficacy are related, confi-
dence applies to a caregiver’s more global assessment
of how well-prepared they feel to handle various
aspects of managing care. Self-efficacy measures
their ability to perform specific tasks in defined situ-
ations [30]. For caregivers of people with dementia,
confidence in managing symptoms and self-efficacy
related to dementia-related behaviors are particularly
relevant. Dementia-related behavioral and psycho-
logical symptoms (BPSD) are a principal source of
stress in caregivers [3, 31, 32].

The progressive loss of cognitive skills and deci-
sional capacity that accompanies most forms of
dementia forces reliance upon a caregiver to serve
as a proxy for learning disease management skills.
Dementia is unique in the scope and chronic-
ity of demands it places upon family caregivers,
creating significant need for tailored education, train-
ing, and support to build confidence, competence,
and self-care skills. The majority of persons living

with dementia will experience behavioral and psy-
chological symptoms that are a major source of
stress for caregivers [31]. Access to psychoedu-
cational programs that promote understanding of
dementia, increase confidence in sign and symptom
management, and build caregiver skills for non-
pharmacologic management of BPSD is needed [4,
13, 33].

A psychoeducational intervention involves a sys-
tematic, structured, and didactic knowledge transfer
for an illness and its treatment, integrating emotional
and motivational aspects to enable persons to cope
with the illness and to improve management skills.
Psychoeducation is led by trained professionals and
includes structured programs, lectures, discussion,
and written materials. Caregiver psychoeducation
can positively impact a caregiver’s mood, quality
of life, mastery, and communication skills [4, 16].
Successful multi-component dementia care programs
often include evidence-based and evidence-informed
psychoeducational components in their models [22,
34–36]. However, in-person programs can exac-
erbate the stress on care providers by requiring
their absence from the care environment and travel,
and have become extremely challenging during the
COVID-19 pandemic. One preliminary study of this
pandemic’s impact on dementia caregivers suggests a
plurality of caregivers had changes in their responsi-
bilities and abilities during COVID-19 and a sizable
proportion also reported poor well-being [37]. Effec-
tive virtual learning programs have the potential
to ameliorate those stressors upon burdened care
providers, and to be more convenient and accessible.
Limited but emerging evidence suggests that pos-
itive dementia caregiver effects can be maintained
with transition of non-pharmacological psychoedu-
cation interventions to a virtual delivery format [12,
38–41].

Therefore, we set out to ask 1) if adapting an exist-
ing, community-based psychoeducational program to
a virtual format would be efficacious based on well-
accepted instruments, and 2) whether the program’s
efficacy would be sustained over time. The purpose
of this evaluation was to assess the impact of a five-
week, interactive virtual caregiver education program
on caregiver confidence, self-efficacy, and burden in
the community setting. We hypothesized that care-
givers participating in the intervention would have
significant improvements in all three outcomes com-
pared to controls at both follow-up time points and
that perceived impacts would be similar to previous
courses.
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MATERIALS AND METHODS

Study participants

This study evaluated a caregiver education pro-
gram developed by MemoryCare, a community-
based non-profit organization in Asheville, North
Carolina, that delivers outpatient medical and care
management for people with Alzheimer’s disease
and other types of dementia [42]. The synchronous,
virtual program was advertised to caregivers of peo-
ple with dementia in the Western North Carolina
region and was available free of charge to any
interested community members from March through
December 2020. We recruited caregivers through
MemoryCare’s existing caregiver mailing list and
website announcements. Flyers announcing the pro-
gram were also sent out through local agencies that
serve older adults, people with dementia, and care-
givers. These are the same recruitment strategies that
were typically used to recruit for the in-person course.
All registrants were eligible in consecutive order until
classes reached capacity. Controls were people who
had participated in a caregiver education event (other
than the program being studied). We mailed the initial
survey to 346 people inviting them to serve as controls
if they could confirm that they were still active family
caregivers at the time of the survey. Non-responders
received a follow-up email and phone call. If they
responded that they intended to serve as a control
but did not return the survey, they were contacted
one additional time by telephone. Estimated sample
size to detect a 20% difference in burden between
intervention and control groups was 65 participants
in each group (assuming a mean burden score of 20
and 16 with a standard deviation of 10) [19]. We used
burden to determine sample size since it changes less
often in studies of caregiver interventions than other
caregiver outcomes [38]. We did not randomly assign
potential participants to the intervention or control
group because this was an existing community-based
program that aimed to provide caregivers with edu-
cation as quickly as possible and assigning potential
participants to a waitlist control was deemed to be
inconsistent with the organization’s mission.

This evaluation was reviewed by Appalachian
State University’s IRB and considered to not meet
the definition of human subjects research since it
was an evaluation of an existing program adapted to
virtual format (#20-0220). Participants therefore did
not complete informed consent. When intervention or
control subjects were sent surveys, they were told the

purpose was to evaluate the virtual Caregiver Educa-
tion Program and that they could choose to skip any
questions or not complete the surveys at all.

Intervention: Caregiver training/education
program

In response to expressed needs of caregivers of
people with neurocognitive disorders, a team of
physicians and care managers developed a five-week
Caregiver Education Program in 2008. The program
has been taught live a minimum of three times a year
since then to over 1,900 caregivers. The course is
annually updated for scientific content and caregiver
needs.

The core content of MemoryCare’s Caregiver Edu-
cation Program is a series of interactive sessions
designed to provide education and support to family
caregivers. Each module includes a weekly three-
hour session with a didactic portion and facilitated
discussion. Weekly topics are: 1) What is dementia?,
2) Transitioning from independence to interdepen-
dence, 3) Functional and behavioral changes of
dementia, 4) Dementia treatment options and risk
reduction, and 5) Maintaining your own health. The
course addresses the caregiver role in these areas:
assessing safety issues, when and how to assist
with instrumental and basic activities of daily liv-
ing (ADLs) at all stages, managing dementia-related
behaviors, caregiver self-care and stress manage-
ment, improving communication techniques and
engaging activities, managing health issues and advo-
cating for a person with dementia in the health
care system, choosing the best environment for
care, accessing community supports, and end-of-life
issues. Sessions one through four are led by a physi-
cian or advanced practice clinician and session five
by a caregiver support specialist. Caregivers share
their personal stories and solutions to the problems
they face in their roles. Caregivers are given digital
manuals with slide sets and links to widely avail-
able resources for additional information and new
resources are added weekly in response to caregiver
needs through expressed questions and electronic
queries. There is no systematic follow-up with care-
givers after the end of the course; caregivers keep
digital materials for future reference.

Originally delivered in person, the virtual Care-
giver Education Program was delivered as an en-
tirely synchronous, virtual program via Zoom
Video Conferencing, Inc. (Hauppauge, NY) during
the COVID-19 pandemic. The course content did
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not change substantially from 2019–2020; the
only updates were based on changes in scientific
knowledge.

Measures

Pre- and post-program surveys were developed
based on aspects addressed in the course and used
three existing measures with demonstrated validity
and reliability along with questions developed for
the evaluation. The pre- and post-surveys for both
the intervention and control groups appear in Sup-
plementary Table 1. Caregivers (in intervention and
control groups) self-reported all information via self-
administered paper-and-pencil surveys. Caregiver
confidence was measured using five items related
to the caregiver’s ability to take care of dementia
and non-dementia related symptoms from Piggott et
al.’s Caregiver Confidence in Sign/Symptom Man-
agement scale [43]. Caregivers rated their confidence
in their ability to take care of their relative’s dementia-
related behaviors, mood changes, mental status
changes, new medical problems, and problems asso-
ciated with ongoing chronic diseases on a scale of not
at all confident (1) to extremely confident (5). Scores
were summed and higher scores indicated more con-
fidence.

Self-efficacy for managing dementia-related be-
haviors was assessed using the subscale from the
revised scale for caregiver self-efficacy developed by
Steffen et al. [44]. Caregivers rated how confident
they were in their ability to do a task on a scale of 0
to 100 where 0 meant they could not do it, 50% meant
that with their best effort they had a 50–50 chance of
doing it, and 100% meant they were certain they could
do it. Scores were summed then divided by five so the
self-efficacy subscale score ranged from 0 to 100 with
higher scores reflecting greater self-efficacy.

The twelve-item version of the Zarit Burden Inter-
view developed by Bédard and colleagues measured
caregiver burden [45]. Caregivers reported how often
they felt things like stress, or uncertainty about what
to do. Response options ranged from never (0) to
nearly always (4) and scores were summed with
higher scores indicating greater burden.

In addition to these outcome measures, surveys
collected information about caregivers and care recip-
ients using items from the Behavioral Risk Factor
Surveillance System Caregiver Module [46] and the
National Alliance for Caregiving’s Caregiving in
the U.S. survey [47]. These items asked about the
caregiver’s relationship to the care recipient, whether

they lived together, the amount and types of care they
typically provided, how long they had provided care,
and whether or not they were the primary caregiver.
Surveys also collected information about the care-
giver’s age, sex, race, and Hispanic ethnicity. We
collapsed age into two categories based on the dis-
tribution among participants: under 65 years and 65
years or older. Controls completed a survey that was
identical to the pre-survey for program participants
at two points, an average of six weeks apart.

The post-survey included the same questions as
the pre-survey plus several program-created items
to assess participants’ perceptions of the program’s
impact on 1) their knowledge about cognitive disor-
ders, 2) their confidence as a caregiver, and 3) their
ability to manage problem behaviors. Respondents
reported whether or not the virtual Caregiver Educa-
tion Program had increased or improved each of these
(yes or no). We compared the study period results to
those from caregivers who had taken the in-person
program during calendar year 2019 as a secondary
measure of program efficacy. At the end of the post-
survey, respondents were given space to respond to
the following prompt: Please list changes you have
made or experienced as a result of the Caregiver Edu-
cation Program.

Statistical analysis

To be included in the main analyses, intervention
participants had to be current caregivers aged 18 or
older who completed the baseline survey, at least four
of five sessions in the five-week caregiver education
program, and both follow-up surveys. Controls had
to be current caregivers aged 18 or older who com-
pleted the baseline and follow-up survey. A complete
survey was defined as one with sufficient informa-
tion to calculate the three main outcome measures:
caregiver confidence, self-efficacy, and burden. For
each outcome measure, participants had to answer
at least 75% of the items to have the summary score
calculated. In primary analyses, we included only par-
ticipants who completed both follow-up surveys in
order to understand the impact on people who com-
pleted the course and to limit bias that might arise as
a result of people choosing not to do the final survey
if they felt the program had not made a lasting impact
on them. This decision was made a priori. As a sen-
sitivity analysis, and to account for bias arising from
people stopping the course early because it had no
impact on them, we used an intent-to-treat approach
in which we repeated our main analyses including
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all data collected from all participants, regardless
of whether they completed the course or follow-up
surveys.

Sample characteristics were described by calculat-
ing means and standard deviations for quantitative
(discrete/continuous) variables, and frequencies and
95% confidence intervals for categorical variables.
Intervention and control group caregivers were com-
pared using chi-square tests. Pre- and post-survey
scores were compared using paired t-tests to account
for the repeated measures within participants. We
used generalized estimating equations (GEE) to com-
pare intervention and control groups over time, to
account for correlation between observations, and to
adjust for potential confounding variables [48]. We
ran separate models for each outcome (i.e., confi-
dence, self-efficacy, and burden). In the crude GEE
models, we included only intervention, time, and
intervention∗time variables. The intervention∗time
variable was the primary measure of interest; a
significant estimate indicates an effect of participat-
ing in the virtual Caregiver Education Program on
caregiver confidence, self-efficacy, or burden. We
also ran adjusted GEE models that included vari-
ables to indicate caregiver age group, caregiver sex,
relationship between the caregiver and person with
dementia, caregiver and care recipient cohabitation,
duration and frequency of caregiving provided, and
whether the care recipient was enrolled in another
dementia program through the organization. The
control variables were selected based on a causal dia-
gram. Differences in perceived impact between study
participants (2020) and previous in-person course
participants (2019) were compared using chi-square
tests.

We did not formally conduct a qualitative analy-
sis of the free text responses, but three authors read
all comments, summarized them individually, and
discussed their relevance to the three main evalua-
tion outcomes: confidence, self-efficacy, and burden.
We were interested in learning whether caregivers
perceived changes in these domains based on their
comments and in identifying what types of changes
occurred during the course.

Sample

During the evaluation period, 151 people enrolled
in the caregiver course and completed a baseline
survey; seven of these participants were not current
caregivers and were excluded from all analyses. Of
346 potential controls contacted to participate, 80

returned a baseline survey. Main analyses included
90 intervention and 44 control caregivers with com-
plete data. Sensitivity analyses included all 224
caregivers enrolled in the study (144 intervention
and 80 control group members), regardless of course
completion or follow-up data. Figure 1 shows the
process by which intervention and control group care-
givers were excluded. Differences between included
and excluded participants were compared using chi-
square tests. All analyses were completed using Stata,
version 13.1 (StataCorp, College Station, TX).

RESULTS

Sample characteristics

Caregivers in the intervention group were primar-
ily age 65 or older (53%), female (74%), white (99%),
and non-Hispanic (98%; Table 1). Most often, par-
ticipants were caring for a spouse or partner (49%),
living with the care recipient (62%), and consid-
ered themselves the primary caregiver (68%). About
three in ten had provided care for at least 2 years
(31%) and averaged 40 hours of care or more per
week (29%). There were no significant differences in
demographic or caregiving characteristics between
intervention and control groups. There also were no
statistically significant differences between included
and excluded intervention group caregivers (Supple-
mentary Table 2).

Primary outcomes

At baseline, confidence, self-efficacy, and burden
scores were all moderate, on average, across par-
ticipants with relatively high variability (Fig. 2).
Controls had higher confidence and self-efficacy and
lower burden than intervention caregivers at base-
line. At the end of the course, caregiver confidence
increased by 2.4 points (p < 0.001), and caregiver
self-efficacy increased by 4.3 points (p = 0.004), on
average, among the intervention group (Table 2).
These gains were sustained at the 3-month follow-up
(confidence: 2.9 points, p < 0.001; self-efficacy: 6.2
points, p < 0.001). Among controls, there was no sig-
nificant change in confidence or self-efficacy between
baseline and 6 weeks. There were no significant dif-
ferences in caregiver burden at follow-up for either
group (intervention group: 0.5, p = 0.30 at 6 weeks
and –0.01, p = 0.98 at three months; control group:
0.7, p = 0.44 at 6 weeks).
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Fig. 1. Flowchart showing reasons for exclusion among of caregivers of people with dementia/other memory disorders who participated in
the virtual MemoryCare Caregiver Education Program, March-December, 2020.

Based on crude and adjusted GEE models, parti-
cipating in the course significantly improved care-
giver confidence and self-efficacy compared to
controls (intervention∗time term in adjusted confi-
dence model: p = 0.013 at six weeks, p = 0.003 at
three months; intervention∗time term in adjusted self-
efficacy model: p < 0.001 at six weeks and three
months; Table 3). There were no significant differ-
ences in burden between the intervention and control
groups over follow-up. Results were consistent in
both crude and adjusted models. Results were also
similar in the main and sensitivity analyses (Supple-
mentary Table 3).

Secondary outcomes

In the intervention group, all caregivers (100%)
who answered the supplemental questions (n = 87)
reported perceived increases in their knowledge, 97%
perceived increases in confidence, and 95% perceived
increases in their ability to manage dementia-related
behaviors at the end of the program (Supplemen-
tary Figure 1). These were similar to or better than
results from 2019 in-person sessions (2019: n = 88

in-person participants; 97%, 89%, and 77% perceived
increases in knowledge, confidence, and management
ability; p = 0.08, 0.05, and 0.001, for 2020 versus
2019, respectively). Additionally, among the study
group, 98% perceived that the virtual Caregiver Edu-
cation Program had a positive impact on their ability
to manage caregiver-related stress. This question was
not asked in prior years so data were not available
for comparison. All participants (100%) from the in-
person and the virtual courses reported they would
recommend the program to others.

Based on free-text responses, some caregivers did
experience changes in all three outcome domains.
Examples of increased confidence include statements
about knowing they (the caregiver) are doing the
right thing and that they are prepared to handle new
symptoms that may arise. Examples of improved self-
efficacy include caregivers reporting having more
patience, learning new skills, especially in com-
municating with their care recipient and managing
challenging behaviors. Examples of reduced burden
include caregivers feeling less stress, engaging in
more self-care and feeling less guilt about taking
time for self-care, feeling like the care they provide is
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Table 1
Characteristics of caregivers of people with dementia/other memory disorders who participated in the virtual MemoryCare Caregiver

Education Program (intervention group) and the control group, March-December, 2020

Variable Category Intervention Control group p for
group (n = 44) difference1

(n = 90)
n (%) n (%)

Age (years) 18–44 5 (5.6) 4 (9.1) 0.43
45–64 32 (35.6) 19 (43.2)
65+ 53 (58.9) 21 (47.7)

Sex Female 67 (74.4) 29 (65.9) 0.30
Male 23 (25.6) 15 (34.1)

Hispanic, Latino/a, or Spanish
ethnicity

Yes 2 (2.2) 1 (2.3) 0.99
No 88 (97.8) 43 (97.7)

Race Non-white (Black or African American, American
Indian or Alaska Native, Asian, Pacific Islander, or
Other)

1 (1.1) 0 (0) 0.53

White 89 (98.9) 36 (81.8)
Missing 0 (0) 8 (18.2) –

Caregiver (CG) is providing care for
their . . .

Parent, including in-law 39 (43.3) 20 (45.5) 0.95
Spouse or partner 44 (48.9) 20 (45.5)
Other relative 7 (7.8) 4 (9.1)

Care recipient lives . . . With caregiver 56 (62.2) 23 (52.3) 0.26
Within 20 min of CG 20 (22.2) 15 (34.1)
20 min to 1 h away from CG 5 (5.6) 2 (4.6)
> 1 hour away 7 (7.8) 1 (2.3)
Other 2 (2.2) 3 (6.8)

Caregiving duration < 6 months 17 (18.9) 2 (4.6) 0.07
6 months to < 2 y 43 (47.8) 20 (45.5)
2 to < 5 y 18 (20.0) 15 (34.1)
5 years or longer 10 (11.1) 7 (15.9)
Missing 2 (2.2) 0 (0) –

Amount of caregiving in an average
week

Up to 8 h 38 (42.2) 20 (45.5) 0.67
9–19 h 20 (22.2) 10 (22.7)
20–39 h 4 (4.4) 4 (9.1)
40 h or more 26 (28.9) 10 (22.7)
Missing 2 (2.2) 0 –

Participant is primary caregiver Yes 61 (67.8) 34 (77.3) 0.38
Split care evenly with someone else 12 (13.3) 5 (11.4)
No, someone else is primary 16 (17.8) 4 (9.1)
Missing 1 (1.1) 1 (2.3) –

1p-value from chi-square test comparing caregivers in the intervention and control groups, excluding the “missing” category.

high quality, and seeking out additional help or mak-
ing changes to their routines/work schedules to make
caregiving more manageable.

DISCUSSION

As hypothesized, participating in this five-week,
synchronous, virtual Caregiver Education Program
improved confidence related to sign recognition and
symptom management and self-efficacy related to
management of dementia-related behaviors among
caregivers of people living with dementia. These
improvements were sustained for at least three
months. Participants expressed a high level of per-
ceived gains, comparable to prior in-person courses.

The transition to a virtual format was forced by
the pandemic, but the positive impact on caregiver
confidence and self-efficacy and the high level of
acceptability to learners will have enduring value to
inform future virtual caregiver education programs
and sustain offering them in our rural region.

Contrary to our hypothesis, this intervention did
not impact caregiver burden. Other studies of psy-
choeducational interventions have shown variable
impact on caregiver burden [12, 16, 49]. The trajec-
tory of caregiver burden varies in longitudinal studies.
Multiple factors impact measurement including: the
severity, type, and duration of behavioral symptoms;
stage of dementia; use of support services such as
day programs or in-home and facility care; caregiver
relationship; duration of and number of hours spent
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Fig. 2. Distribution of pre- and post-survey scores1 for outcome measures for caregivers of people with dementia/other memory disorders
who participated in the virtual MemoryCare Caregiver Education Program (intervention group, n = 90, orange bars) and who did not (control
group, n = 44, blue bars), March-December, 2020. 1Higher scores indicate higher confidence (range: 5–25), self-efficacy (range: 0–100), and
burden (range: 0–48). Int, intervention group. p-values compare the indicated time point to baseline within the same group. For example, in
panel (a), the first p < 0.001 compares the mean 6-week follow-up intervention group score to the baseline intervention group score.

caregiving; level of ADL impairment and health sta-
tus of the person with dementia and their caregiver;
as well as the high level of attrition in studies of
caregiver burden [22, 32, 50]. The questions on the
Zarit Burden Inventory-12 also reflect areas of bur-
den such as loss of time for self, social activities,
and other responsibilities, as well as loss of privacy
and control of one’s life that are hard realities of a

caregiver’s burden. This virtual psychoeducational
intervention provides practical resources and tools
and strongly stresses the importance of self-care and
respite. Impact, if present, may take longer than the
three-month window of the evaluation to observe,
particularly during a pandemic.

This program has the strength of being a detailed,
scripted core curriculum with an interactive design
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Table 2
Changes in caregiver confidence, self-efficacy, and burden1 from baseline through follow-up among virtual MemoryCare Caregiver Education

Program participants and controls, March-December, 2020

Group Baseline 6-week Difference: p-value for 3-month Difference: p-value for
Mean (SD) follow up Baseline to difference follow-up Baseline to difference

(end of 6-week between Mean (SD) 3-month between
course) Mean (SD) baseline and Mean (SD) baseline and

Mean (SD) 6 weeks 3 months2

Caregiver Confidence
Intervention (n = 90) 13.8 (4.6) 16.3 (4.2) 2.4 (3.9) < 0.001 16.7 (4.7) 2.9 (4.0) < 0.001
Control (n = 44)3 16.8 (4.1) 17.6 (4.2) 0.8 (3.9) 0.20 Not Collected

Caregiver Self-Efficacy
Intervention (n = 90) 71.6 (20.0) 75.9 (16.1) 4.3 (13.7) 0.004 77.8 (18.3) 6.2 (13.3) < 0.001
Controls (n = 44)3 80.6 (17.4) 77.5 (18.9) –3.1 (12.5) 0.11 Not Collected

Caregiver Burden
Intervention (n = 90) 18.0 (9.4) 18.5 (9.1) 0.5 (4.9) 0.30 18.0 (8.4) –0.01 (5.0) 0.98
Controls (n = 44)3 15.2 (9.3) 15.9 (10.6) 0.7 (5.6) 0.44 Not Collected

1Higher scores indicate higher confidence (range: 5–25), self-efficacy (range: 0–100), and burden (range: 0–48). Bold font indicates
statistically significant differences. 2p-values based on paired t-tests. 3Controls were only surveyed at the first two time points.

Table 3
Results from generalized estimating equation (GEE) models measuring the association between participation in the virtual MemoryCare
Caregiver Education Program (intervention) and changes in caregiver confidence, self-efficacy, and burden (n = 90 in intervention group and

n = 44 in control group with data at all three time points)

Variable Category Confidence Self-efficacy Burden

Crude Adjusted Crude Adjusted Crude Adjusted
Coefficient Coefficient Coefficient Coefficient Coefficient Coefficient
(95%CI) (95%CI) (95%CI) (95%CI) (95%CI) (95%CI)

p p p p p p

Intervention Group∗
Time period

Intervention∗ Baseline Ref Ref Ref Ref Ref Ref
Intervention∗ 6-week

follow-up
1.64 1.79 7.34 8.86 –0.11 0.40

(0.24, 3.04) (0.37, 3.21) (2.71, 12.0) (4.13–13.60) (–2.04, 1.81) (–1.44, 2.25)
0.022 0.013 0.002 < 0.001 0.91 0.67

Intervention∗ 3-month
follow-up

2.11 2.25 9.23 10.70 –0.67 –0.34
(0.69, 3.52) (0.78, 3.71) (4.65, 13.82) (6.02–15.38) (–2.60, 1.26) (–2.17, 1.50)

0.004 0.003 < 0.001 < 0.001 0.50 0.72
Intervention Group No intervention

(Controls)
Ref Ref Ref Ref Ref Ref

Intervention –2.97 –2.91 –9.00 –8.23 2.75 2.58
(–4.50, –1.45) (–4.42, –1.40) (–15.56, –2.44) (–14.40, –2.06) (–0.59, 6.09) (–0.32, 5.47)

< 0.001 < 0.001 0.007 0.009 0.11 0.08
Time Baseline Ref Ref Ref Ref Ref Ref

6-week follow-up 0.77 0.68 –3.06 –4.54 0.66 0.37
(–0.37, 1.92) (–0.49, 1.86) (–6.73, 0.61) (–8.25, –0.83) (–0.97, 2.29) (–1.07, 1.81)

0.19 0.26 0.10 0.02 0.43 0.62
3-month follow-up 0.77 0.68 –3.06 –4.54 0.66 0.37

(–0.37, 1.92) (–0.49, 1.86) (–6.73, 0.61) (–8.25, –0.83) (–0.97, 2.29) (–1.07, 1.81)
0.19 0.26 0.10 0.02 0.43 0.62

95%CI, 95% Confidence interval for the coefficient; Ref, reference category. Bold numbers indicate statistically significant program effects
(group∗time variable). “Intervention” refers to caregivers who participated in the 5-week program. Separate GEE models estimated for each
of the three outcomes; table represents 6 models total (crude and adjusted for each outcome). All adjusted models included caregiver sex,
age (18–64 versus 65 or older), relationship to care recipient (parent, spouse, or other), living with care recipient, caregiving duration (< 6
months, 6 months- < 2 years, 2 years- < 5 years, 5 years or longer), average hours per week of caregiving (0–8, 9–19, 20–39, 40 or more),
and additional MemoryCare program enrollment (receiving other services for the care recipient).

allowing virtual peer support through group dis-
cussion. It was delivered by skilled dementia
professionals (clinician and caregiver support spe-
cialist), permitting material to be tailored to the

specific needs of participants, a valued feature of
virtual education in published analyses [38]. The
interactive presentation mode of this curriculum
provides participants with dementia education, the
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opportunity to learn with and from other partici-
pants through sharing questions and stories regarding
caregiver roles, and direction to needed resources.
The program promotes understanding of the changes
that occur in a person with dementia’s cognitive and
functional abilities, mood, and behavior from the ear-
liest stage to the end of life. Emphasis is placed on
learning and respecting the person with dementia’s
values to be able to serve as an effective advocate
as the dyad transitions to interdependence. The vir-
tual format allows caregivers to participate in learning
together and facilitates communication with those
who live long distance. Additional strengths of this
study include its use of validated measures of impor-
tant caregiver outcomes likely to be influenced by
the education program and the external validity of
delivery in a real-world setting.

This evaluation demonstrates the utility of a syn-
chronous, virtual caregiver education program in
rural areas where it is not feasible to hold in-person
sessions. Rural caregivers face unique challenges
including lack of specialized dementia health care
services, pushing family caregivers to fill the exist-
ing service gaps, sometimes for far longer than they
are truly capable of providing quality care due to
lack of support [51]. The transition to a virtual
format allows for wider and more cost-effective dis-
semination, permitting access to psychoeducational
programs to rural caregivers to enhance their abil-
ity to provide quality care and support to a family
member living with dementia. Indeed, compared to
the in-person sessions from 2019, the virtual delivery
more often drew attendees from across North Car-
olina and even from other states. For example, in
2019, 61% of course attendees lived in the county
in which the organization is located and 25% lived in
a neighboring county; 1% lived in a different state.
In 2020, 46% of attendees lived in the organiza-
tion’s county, 26% lived in a neighboring county,
and 12% lived in another state. Eleven new coun-
ties in North Carolina were added to the delivery
area and nine of those are classified as rural. Access
to broadband and computer devices are barriers for
some residents in rural areas. However, anecdotally,
we observed few concerns about the virtual course,
especially after the first few months of the pandemic.
Over the 18-month period beginning in March 2020,
only six people asked to be placed on a list for the
in-person course rather than signing up for the vir-
tual version. Over the evaluation period, we observed
dramatic increases in caregivers’ comfort with using
web conferencing software to complete the course.

Adapting the in-person program increased accessi-
bility to caregivers for whom time away from their
care recipient or travel was not possible. Caregivers
reported the added value and convenience of being
able to take the course without leaving their home
or needing to arrange companion care for their care
recipient. These features are also likely to appeal to
family caregivers of persons living with dementia in
non-rural settings. Going forward, we plan to offer
both in-person and virtual options along with on-site
live streaming at community centers regionally.

The study’s generalizability is limited by a
homogenous sample reflective of the demographic
characteristics of MemoryCare’s service region, and
the practical challenges of randomly assigning par-
ticipants to the intervention or control group in an
existing community-based program. Further study
across caregivers of different racial, ethnic, and cul-
tural backgrounds will be of value and is possible
now given the availability of the enduring online
resources. Because the intervention was not ran-
domized, our controls had higher confidence and
self-efficacy at baseline, on average. There was ade-
quate overlap between the two groups to make
comparisons and we do not believe there were ceil-
ing effects in either group. A longer follow-up period
would be useful to determine whether, as we hypoth-
esize, changes in burden may occur with more time
for participants to integrate changes recommended
during the course into their caregiving routines. Also,
while the total target sample size of 130 was achieved,
it was not equally balanced across intervention and
control groups because of difficulty recruiting people
into the control arm. This reduced our power, but we
were still able to detect differences in confidence and
self-efficacy.

A systematic review of internet-based demen-
tia caregiver interventions noted positive trends but
called for more high-quality studies to identify
effectiveness [38]. Enhanced funding opportunities
from national funders for pragmatic, community-
based program evaluations like this one would likely
strengthen the evidence base for psychoeducational
programs intended to enhance caregiving skills and
reduce negative outcomes among caregivers [33].
Caregiver ability to access virtual formats is grow-
ing and the scalability, relative cost-effectiveness,
and convenience to caregivers whose responsibilities
limit their access to in-person education are intrinsic
values.

This evaluation builds upon the existing liter-
ature base demonstrating that caregiver education
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programs are effective in equipping caregivers to
better care for people with Alzheimer’s disease or
other dementia. This study shows that a synchronous,
virtual caregiver education program is effective in
improving caregiver confidence and self-efficacy, and
that caregivers were as satisfied with it as with a
prior in-person version. The program can be readily
delivered in community-based, real-world settings.
Health systems, health professionals, and public
health agencies may consider using pragmatically
designed, virtual caregiver education programs to
enhance caregiver skills in community-based set-
tings, during emergencies, or in standard practice as
an alternative to in-person programs.
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