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Abstract
Background and Objectives:  The number of persons living with dementia (PLWD) in the United States will reach 16 mil-
lion by 2050. Behavioral and psychological symptoms of dementia challenge family caregivers and contribute to negative 
caregiver outcomes such as burden and depression. Available technology can support the delivery of effective interventions 
to families providing dementia care at home. The Supporting Family Caregivers with Technology for Dementia Home Care 
(FamTechCare) randomized controlled trial evaluated the effects of a telehealth intervention on caregiver outcomes.
Research Design and Methods:  The FamTechCare intervention provides tailored dementia-care strategies to in-home 
caregivers based on video recordings caregivers submit of challenging care situations. An expert team reviews the videos 
and provides individualized interventions weekly for the experimental group. In the telephone-support attention control 
group, caregivers receive feedback from an interventionist via the telephone based on caregiver retrospective recall of care 
challenges. Effects of the intervention on caregiver outcomes, including burden, depression, sleep disturbance, competence, 
desire to institutionalize the PLWD, and caregiver reaction to behavioral symptoms were evaluated by fitting linear mixed 
regression models to changes in the outcomes measured at 1 and 3 months.
Results:  FamTechCare caregivers (n = 42) had greater reductions in depression (p = .012) and gains in competence (p = .033) 
after 3 months compared to the attention control group (n = 41). Living in rural areas was associated with a reduction in 
depression for FamTechCare caregivers (p = .002). Higher level of education was associated with greater improvements 
or lesser declines in burden, competence, and reaction to behavioral symptoms for both the FamTechCare and attention 
control caregivers.
Discussion and Implications:  This research demonstrated benefits of using available technology to link families to dementia 
care experts using video-recording technology. It provides a foundation for future research testing telehealth interventions, 
tailored based on rich contextual data to support families, including those in rural or remote locations.

Keywords:  Alzheimer disease, Behavioral symptoms, Caregivers, Dementia, Telemedicine

Translational Significance: The study demonstrated that videos, recorded and submitted by caregivers, pro-
vide rich contextual data for determining tailored interventions to meet the needs of specific dyads, effect-
ively linking caregivers to experts for in-home care guidance and reducing negative caregiver outcomes.
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Background and Objectives
The population of persons and families living with de-
mentia is projected to expand from 47 million in 2015 to 
132 million by 2050.1 In 2017, there were approximately 
15.9 million unpaid in-home dementia caregivers who pro-
vided an estimated 18.4 billion hours of care, saving the 
United States $232 billion in health care costs.2 The stress, 
strain, and burden of dementia caregiving can contribute 
to negative physical and mental health outcomes for family 
caregivers further contributing to health care costs.2 Family 
caregivers of persons living with dementia (PLWD) must 
cope with the care recipient’s progressive memory loss, self-
care impairment, and communication breakdown, which 
may lead to caregiver depression, insomnia, psychotropic 
medication use, and increased morbidity and mortality.2–4 
There is strong evidence that severity of neuropsychiatric 
symptoms of PLWD worsens caregiver burden and is often 
predicted by poor coping, isolation, and insufficient de-
mentia knowledge.5,6 Worldwide, cost-effective dementia 
care that supports quality of life is considered a public 
health priority.7

Over the past several decades, research focused on 
identifying predictors of negative outcomes of caregiving 
has led to the development and testing of interventions to 
support family caregivers of PLWD. Many interventions 
have focused on nonpharmacological management to 
prevent and reduce challenging behavioral and psy-
chological symptoms of dementia.8–12 However, few of 
these interventions targeted the dyad (i.e., caregiver + 
PLWD) itself, but rather the caregiver or PLWD alone.9 
Nonpharmacologic interventions have concentrated on 
a variety of factors such as environment or training and 
education both indirectly (i.e., caregiver focused) and di-
rectly (i.e., PLWD focused).8 Within these factors, the 
interventions’ emphasis often follows a continuum such as 
safety versus individualization, social environment versus 
physical environment, and one-time training versus on-
going training and support.8 Long-term individualized 
interventions concentrating directly and indirectly on 
the challenging behaviors that address both the physical 
and social environment appear to have the best effect on 
PLWD; however, few of these interventions exist.8 A  re-
cent meta-review on nonpharmacological interventions 
concluded that in order for dementia care interventions to 
be successful, they need to focus on specific strategies for 
specific caregiver stressors rather than the current model, 
which focuses on general coping and care strategies.9

Integrating nonpharmacologic approaches for be-
havioral management for dementia care involves first 
describing the behavior, identifying the underlying cause, 
devising a treatment plan, and evaluating if the interven-
tion was successful.13,14 Traditionally, experts are only able 
to provide care interventions based on retrospective recall 
from the family caregiver, rather than through direct ob-
servation. However, identifying and managing behavioral 
and psychological symptoms of dementia requires expertise 

and relying on retrospective recall may limit the informa-
tion clinicians can use to form recommendations.15 Due to 
the stress and strain of caregiving, caregivers may be lim-
ited in their historical recall particularly when it comes to 
identifying and communicating precipitating factors, un-
derlying PLWD needs, environmental stressors, and care-
giver triggers. Being unable to accurately identify these 
factors may limit the advice care providers can provide 
because addressing the interaction of PLWD needs, envi-
ronment, neurobiology, and the caregiver itself is the foun-
dation to combating caregiving challenges.13,16

Technology provides an opportunity not only to dissemi-
nate evidence-based interventions to caregivers to improve de-
mentia care, but to also allow for new opportunities to tailor 
caregiver support.17 Currently, a number of technologies are 
available to support family caregivers, ranging from simple 
provision of information, to support programs with peers 
and/or professionals, to actual training, as well as psycho-
therapy for caregivers.17–22 However, many of these technolog-
ical interventions may not meet the robust recommendations 
for effective nonpharmacological interventions including a 
focus on the dyad with individualized approaches targeting 
individualized challenges. Caregivers recognized the poten-
tial benefits of technology as a resource to assist in care-
giving, specifically desiring technology as a resource when it 
allows for personalized professional consultation and guid-
ance for providing care.23 Caregivers are receptive to using 
technology, and as younger caregiver cohorts become more 
tech-savvy, issues ranging from familiarity with technology 
to privacy and internet access become less prohibitive. 
Further, the internet now reaches most rural areas, providing 
a medium for distributing support to more isolated family 
caregivers.

The Supporting Family Caregivers for Dementia Care 
(FamTechCare) clinical trial evaluated the effects of a ro-
bust technology-based telehealth intervention on caregiver 
outcomes. The FamTechCare intervention was developed 
to address the care dyad by providing tailored feedback 
based on specific care encounters viewed by dementia care 
experts. The FamTechCare intervention attempts to over-
come the challenges in retrospective recall, by allowing 
experts to see directly into the home for tailored support.

The FamTechCare telehealth intervention uses an inno-
vative video-recording application that allows for enhanced 
capture of PLWD behaviors and links caregivers to de-
mentia experts for tailored support. In the FamTechCare 
intervention, caregivers video recorded challenging care 
situations using a novel application where antecedent be-
havior is captured via a buffering technology integrated 
within the application. To ensure privacy, caregivers re-
view recorded videos and elect to upload the videos to a 
HIPAA-secure website for expert review. If uploaded, an 
interdisciplinary team of dementia care experts review the 
recordings and develop tailored interventions that an in-
terventionist communicates back to the caregiver via tele-
phone (Figure 1).
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This article reports the main analysis of the Supporting 
Family Caregivers for Dementia Care clinical trial. The 
effects on caregiver-focused outcomes for the FamTechCare 
intervention group were compared to changes in the atten-
tion control group (i.e., telephone-support based on care-
giver retrospective recall). It was hypothesized that there 
would be a greater decline in caregiver burden, depres-
sion, sleep disturbance, desire to institutionalize, and re-
action to behavioral symptoms of the PLWD and greater 
gains in competence among caregivers who received the 
FamTechCare intervention compared to caregivers who re-
ceived the attention control.

Research Design and Methods

Design

A randomized controlled trial was conducted to test the 
effects of the FamTechCare intervention versus telephone 
support on caregiver-focused outcomes over a 3-month 
study period. The study was conducted at two research 
sites in the Midwest and study procedures were approved 
by the  Institutional Review Board  for the protection of 
Human Subjects at both sites. The trial was registered with 
ClinicalTrials.gov (NCT02483520).

Study Sample

Participants were recruited between October 2014 and June 
2018. Inclusion criteria for PLWD were a dementia diag-
nosis and living at home. PLWD were excluded if diagnosed 
with Huntington’s disease, schizophrenia, manic-depressive 
disorder, deafness, or intellectual disability. Caregivers were 
required to be in-home family caregivers. To meet recruit-
ment goals, caregiver inclusion criteria were expanded to 
other family members and formal caregivers that families 
hired who provide care at least weekly. Informed consent 

was obtained from all participants or their surrogate de-
cision makers, and assent was obtained from PLWD who 
were unable to consent independently.

Caregiver-PLWD dyads were randomly assigned to the 
experimental (FamTechCare) group or the attention con-
trol group using a quarter-based blocking strategy with 1:1 
allocation developed by the study statistician. Caregivers in 
multiple dyad homes were cluster randomized to the same 
group. Power to detect between-group differences in care-
giver outcomes was estimated based on published reports 
of large effect sizes in studies testing psychoeducational 
interventions similar to FamTechCare.24 Power was 
estimated at 92% for detecting differences in 70 dyads 
using an assigned Type I  error of 0.05 and assuming av-
erage overall effect sizes of 0.81. Figure 2 describes en-
rollment and attrition. See the published FamTechCare 
protocol for specific details on participant recruitment and 
eligibility, the protection of human subjects, intervention 
development, and study procedures and fidelity.25

FamTechCare Intervention

FamTechCare is a multicomponent video-recording in-
tervention. Following enrollment, caregivers were pro-
vided with the telehealth video-monitoring unit (VMU) 
and trained in the recording and submission process. The 
VMU included an iPad Mini with the Behavior Capture 
(the video-recording application), a Bluetooth remote, and 
an iPad stand. The Behavior Capture application (https://
behaviorimaging.com, Boise, ID) utilizes a buffering tech-
nology to capture antecedents leading to a challenging 
care situation. When a caregiver triggers “record” manu-
ally on the iPad or via the Bluetooth remote, the Behavior 
Capture application provides both prospective and retro-
spective recording, and thus includes the time period im-
mediately leading up the caregiver video activation. Using 
the iPad on the stand with the iPad connected to a power 

Figure 1.  FamTechCare study procedure. Graphic Design by Chris Lorenzen for Kristine Williams © 2016.
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source allows the application to be upright and constantly 
running. Caregivers review each recording and decide 
whether to delete or upload the video to the HIPAA-secure 

Behavior Connect website for review by the expert team. 
Upload requires internet access; so, a wireless hotspot was 
provided free of charge along with the standard study 

Figure 2.  Enrollment and attrition.
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equipment if needed. All materials were provided at no cost 
to the participants and were returned following completion 
of the study.

Video recordings uploaded to Behavior Connect were 
reviewed weekly by a team of dementia care experts. 
A  designated team member reviewed each video within 
24 hr of submission to ensure there were no immediate 
safety concerns and then selected and cued the videos 
for expert review. Each study site held weekly review 
meetings with separate expert teams. The video review 
team included research and health care professionals with 
substantial dementia care knowledge from the fields of 
nursing, geriatric psychiatry, social work, and psychology. 
Other specialties such as speech pathology, dentistry, or 
occupational therapy were consulted as needed. All video 
review and subsequent discussions took place as a group 
and occurred either in-person or remotely using Zoom 
web conferencing. Zoom provides a share-screen feature, 
so all group members were able to watch the videos si-
multaneously and develop tailored interventions through 
group discussion. Members of the expert team provided 
feedback and interventions based on their clinical ex-
pertise and evidence-based dementia care protocols. To 
assure consistency of the approach, both sites evaluated 
videos within the framework of the Need-based Dementia 
Compromised Behavior Model and used a protocol 
manual developed by a member of the research team.26,27 
The interventionist then relayed the tailored interventions 
to each caregiver during a scheduled phone call each week 
during the 3-month trial.

Telephone-Support Attention Control

The telephone-support attention control group (attention 
control group) received the same interventionist support 
but without the tailored feedback based on expert review 
of video recordings. Attention control caregivers had a 
weekly scheduled phone call with the interventionist in 
which they relayed challenges retrospectively and received 
care guidance using the same protocol manual used for 
the FamTechCare group. Thus, the attention control group 
was not a true control group as they received tailored 
interventions relying on caregiver retrospective recall rather 
than video review. The attention control interventionist 
was also a member of the expert review team, followed 
the same protocol manual, and was able to discuss control 
caregiver challenges with the expert review team. The dif-
ference between the two groups was that the attention con-
trol feedback was based on retrospective recall rather than 
video-support. The attention control caregivers were also 
provided with the VMU and were trained and encouraged 
to record and submit weekly videos. However, their videos 
were reviewed by the expert team only at the completion 
of the 3-month trial and feedback was provided after they 
completed final outcome assessments.

Data Collection and Outcome Measures

PLWD measures
Demographic information was collected about the PLWD 
at baseline including age, gender, marital status, education, 
former occupation, medication utilization, rural residence, 
type of dementia, dementia severity, and year of diag-
nosis. Dementia severity was measured via the Functional 
Assessment Scale (FAST), a 16-item scale assessing function 
and dementia symptoms. The FAST has adequate intra-rater 
reliability (Intraclass Correlation Coefficient  [ICC] =  .86) 
and inter-rater reliability (ICC  =  .87),28 adequate con-
current and convergent validity with numerous dementia 
indicators,29–32 and is not biased by the ceiling and floor 
effects. Rural residence was determined by percent of rural 
population in the county in which the PLWD resided. 
Counties were categorized as rural (≥20% rural popula-
tion) or urban (<20% rural).

Caregiver measures
Demographic information for the caregiver was collected 
at baseline and included age, gender, marital status, edu-
cation, relationship to the PLWD, medication utilization, 
length of caregiving, and types of care provided. Caregiver-
focused outcomes were measured at baseline and repeated 
at 1 month and 3 months. These included caregiver burden, 
depression, sleep disturbance, competence, desire to insti-
tutionalize, and reaction to behavioral symptoms of the 
PLWD. Upon completion of the study, caregivers completed 
a survey about satisfaction with video monitoring.

Caregiver burden was measured using the Modified 
Zarit Burden Scale,33 that contains 12 items with a 5-point 
Likert scale (0 = never; 4 = nearly always) adapted from the 
22-item Zarit Burden Interview. A  higher score indicates 
greater caregiver burden (range  =  0–48). The Modified 
Zarit Burden Scale has shown adequate internal consist-
ency (α = .88) and excellent concurrent validity (r = .92–
.97) with the full Zarit Burden Interview.33

Caregiver depression was measured using the Center 
for Epidemiologic Studies Depression scale (CES-D).34 The 
CES-D contains 20 items with a 4-point Likert scale ranging 
from 0 = rarely or none of the time (i.e., less than 1 day in 
past week) to 3 = most or all of the time (i.e., 5–7 days 
in past week). A  higher score indicates greater depres-
sion (range = 0–60). The CES-D shows adequate internal 
consistency (α  =  .84–.90), moderate convergent validity 
with other depression scales (r = .44–.75),34 and has been 
shown to effectively measure change in psychoeducational 
interventions for dementia caregivers.35

Caregiver sleep disturbance was measured by the 
Pittsburgh Sleep Quality Index (PSQI).36 The PSQI contains 
19 items with a 4-point Likert scale across seven domains: 
sleep quality, sleep latency, sleep duration, habitual sleep ef-
ficiency, sleep disturbances, use of sleeping medications, and 
daytime dysfunction. A higher global score indicates worse 
sleep quality (range  =  0–21). The PSQI shows adequate 

Innovation in Aging, 2019, Vol. 3, No. 3� 5

Copyedited by: NI



internal consistency (α  =  .83) and adequate validity in 
differentiating patients with and without sleep disorders.36

Caregiver sense of competence was measured using the 
Short Sense of Competence Questionnaire (SSCQ).37 The 
SSCQ contains seven negatively worded items (e.g., “I feel 
strained in my interaction with…”). Each item is rated on a 
five-point Likert scale and dichotomized to agree (i.e., agree 
very strongly, agree, neutral) or disagree (i.e., disagree or 
strongly disagree). The items where the caregiver disagreed 
are summed for the total score. A higher score indicates a 
higher sense of competence (range = 0–7). The SSCQ shows 
adequate internal consistency (α = .76) and concurrent va-
lidity with the original Sense of Competence Questionnaire 
(r = .88).37

Desire to institutionalize was measured using a modi-
fied Desire to Institutionalize Scale.38 The modified Desire 
to Institutionalize Scale contains six items rated as dichot-
omous yes or no (1 = yes; 0 = no). A higher score indicates 
a greater desire to institutionalize (range = 0–6). Internal 
consistency for the Desire to Institutionalize scale is ade-
quate (α = .69–.77) and has shown adequate construct va-
lidity through factor analysis.38

Caregiver reaction to behavioral symptoms of the 
PLWD was measured by the Revised Memory and Problem 
Behavior Checklist (RMPBC).39,40 The RMPBC contains 
24 items, each with two parts. Each item represents a be-
havior; if the behavior has been exhibited by the PLWD in 
the past week, the caregiver reports the behavior as present. 
If the behavior is present, the caregiver then reports “how 
much it bothered you?” on a five-point Likert scale (0 = not 
at all; 4 = extremely). If the behavior was not present, no 
“bother” score is provided, and the item is scored 0. The 
items are summed for a total score (range  =  0–96) and 
for three subscales representing bother due to memory-
related problems (range  =  0–28), depressive symptoms 
(range = 0–36), and disruptive symptoms (range = 0–32). 
A  higher score indicates a greater negative reaction to 
behaviors. The RMPBC shows adequate internal consist-
ency (α = .84–.90) and convergent validity with caregiver 
depression (ρ  =  .43), leisure time satisfaction (ρ  =  −.21), 
and positive aspects of caregiving (ρ = −.23).39,40

Satisfaction with video monitoring was measured with 
12 items using a 5-point Likert scale (1  =  strongly disa-
gree; 5 = strongly agree) to assess ease of use and perceived 
satisfaction with the VMU and telehealth feedback. Seven 
items referred to the VMU and were only rated by the ex-
perimental FamTechCare group. Five additional questions 
assessed interventionist feedback and were rated by both 
the experimental and attention control group. A  higher 
score indicates greater satisfaction.

Data Analysis

SAS software (version 9.4) was used for all statistical 
analyses. Descriptive statistics were calculated for sample 
characteristics and all outcome variables (including 

caregiver burden, depression, sleep disturbance, compe-
tence, desire to institutionalize, and reaction to behav-
ioral symptoms). Outliers and missing data patterns were 
examined, and adjustments to the data were applied based 
on the intention-to-treat principle. Intervention and control 
participants were compared at baseline using the Wilcoxon 
rank-sum test for continuous variables (i.e., age, length of 
caregiving, years since dementia diagnosis) and Fisher’s 
exact test for categorical variables (e.g., gender, race).

Multivariable modeling
Linear mixed models were fitted to changes in outcomes 
(1  month–baseline and 3  months–baseline) with SAS 
Procedure Mixed. This approach was chosen because it 
uses data from repeated measurements to provide more pre-
cise estimates of effects.41 A multilevel growth curve model 
approach was also considered. Unlike repeated measures 
approach, the growth curve approach treats time as a con-
tinuous variable and can be used when individuals are 
measured at different time points. However, this approach 
assumes that individual trajectories follow a similar shape 
across time. The repeated measures approach was deemed 
more appropriate to the study data because individuals were 
measured at the same discrete time points and spaghetti 
plots of the outcomes revealed varying shapes of individual 
trajectories across the time points.42 All models included 
fixed effects for group membership (i.e., FamTechCare in-
tervention and attention control), time of change (1 month 
and 3  months), and interaction between group and time 
(to estimate separate group means for changes at 1 month 
and 3 months), whether they were statistically significant 
or not. All models included a variable representing base-
line values for the corresponding outcomes. To account for 
multiple caregivers for some PLWD (9 out of 71), a random 
effect of PLWD was included in the models.

The analyses were adjusted for important covariates 
using a sequential approach appropriate for relatively small 
sample sizes.43 Potential covariates related to caregivers in-
cluded age, gender, education (less than bachelor’s degree, 
bachelor’s degree, and master’s degree or higher), mar-
ital status (married vs single/divorced/widowed), years of 
caregiving (transformed with the natural log function to 
improve distribution), relationship to PLWD (spouse and 
child/spouse of child). Potential covariates related to PLWD 
included age, gender, education (less than bachelor’s de-
gree, bachelor’s degree, and master’s degree or higher), de-
mentia stage (FAST severity category), years with dementia 
(transformed with the natural log function), primary diag-
nosis (Alzheimer’s disease, other dementia, and unknown 
dementia type), and rural residence. The number of videos 
submitted for each PLWD (transformed with the natural 
log function) was also considered a potential covariate.

We examined interactions between group membership 
and selected covariates (i.e., the number of videos submitted 
and rural residence) to determine if these covariates could 
be moderating associations between changes in outcomes 
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and group membership. The number of videos submitted 
was examined as a moderating variable because it may 
serve as a proxy of intervention utilization. Rural residence 
was examined as a moderating variable because the effects 
of the FamTechCare intervention compared to the atten-
tion control may be different based on location because 
dementia caregivers in rural areas typically have access to 
fewer resources and support.44 Covariates and interactions 
of group membership with covariates were included in the 
models if they were significant at α = .05.

Fit of the models was assessed and compared using fit 
statistics such as Akaike information criterion and Bayesian 
information criterion. Residuals were examined for outliers 
and influential observations, and for violations to normality 
and homogeneity of variance assumptions.45 Finally, efficacy 
of the FamTechCare intervention versus attention control 
was expressed as the model-estimated difference between 
the groups on mean change from baseline to 3 months.

Analysis Sample

Dyads that did not complete baseline data collection (n = 1 
FamTechCare intervention and n = 2 attention control), dis-
continued before 1 month (n  = 2 FamTechCare and n  = 4 
attention control), dyads with a formal caregiver (n  =  3 
FamTechCare and n  =  5 attention control), one dyad with 
a developmentally delayed caregiver (attention control), and 
dyads reporting no disruptive dementia behaviors at baseline, 
1 month, and 3 months determined with the RMPBC subscale 
(n = 2 FamTechCare and n = 3 attention control) were excluded 
from the final analysis. Dyads that withdrew before 1 month 
(n = 6) were compared to dyads that remained in the study 
on continuous caregiver and PLWD characteristics. Only one 
statistically significant difference was identified: PLWD who 
withdrew had lower FAST scores indicating less severe im-
pairment (4.5 ± 0.4 vs 5.5 ± 1.1; p < .001, corrected for un-
equal variances). Dyads that did not complete the 3-month 
measures but completed both the baseline and 1-month meas-
ures, were included in the final analysis (n = 4 FamTechCare 
and n = 5 attention control). For these dyads, their 1-month 
scores were carried forward as the 3-month values.

Formal caregivers were excluded from final analysis 
because they differed from family caregivers on most 
outcomes at baseline. Compared to family caregivers, formal 
caregivers had greater competence (mean ± SD = 5.9 ± 1.1 
vs 3.9 ± 2.0, p = .01) and lower burden (13.6 ± 1.3 vs 27.3 ± 
9.3, p < .001), depression (4.6 ± 3.6 vs 13.4 ± 9.7, p < .001), 
desire to institutionalize (0.5 ± 1.1 vs 1.6 ± 1.6, p < .07), 
reaction to memory symptoms (1.4 ± 1.7 vs 7.5 ± 5.1, p < 
.001), reaction to depressive symptoms (3.0 ± 6.5 vs 7.6 ± 
7.3, p = .09), and reaction to disruptive symptoms (1.9 ± 
1.7 vs 4.9 ± 5.2, p = .001). Dyads with caregivers reporting 
no disruptive behaviors at baseline, 1 month, and 3 months 
were excluded from the final analysis because presence of 
challenging behaviors was an inclusion criteria of the study. 
During data cleaning, it was noted that five dyads did not 

report any disruptive behaviors with the RMPBC and were 
subsequently excluded from the analysis.

Results

Sample Characteristics

The final analysis included 84 dyads made up of 83 
caregivers and 71 PLWD (1 caregiver [adult child] pro-
vided care for 2 PLWD [parents]). Forty-three dyads 
received the FamTechCare intervention and 41 dyads re-
ceived the attention control intervention. The majority of 
caregivers cared for their spouse (66.3%), were female 
(71.2%), non-Hispanic (94.0%) white (92.8%), with a 
bachelor’s degree or higher (59.0%), and a mean age of 
64.2 ± 12.8 years (range = 32.0–90.0). Caregivers reported 
length of caring for the PLWD ranged from 0.3 to 20 years 
(mean  =  4.0  ± 3.2). The majority of PLWD were male 
(59.2%), non-Hispanic (94.4%) white (95.8%), with a less 
than a bachelor’s degree (54.9%), and a mean age of 75.7 ± 
9.5  years (range  =  54.0–93.0). The time since diagnosis 
ranged from recently diagnosed to 15 years (mean = 4.2 ± 
2.9). Over half of PLWD had a primary dementia diagnosis 
of Alzheimer’s disease (52.1%) and rated as moderately se-
vere (50.7%) dementia on the FAST scale. Demographic 
characteristics are reported in Table 1 (caregivers) and 
Table 2 (PLWD). There were no significant differences be-
tween groups.

Outcome Variables

Descriptive statistics (means, SD, and ranges) are reported 
in Table 3 for outcome variables at baseline, 1  month, 
and 3  months for FamTechCare and attention control 
caregivers. Linear mixed models for changes in outcomes 
(caregiver burden, depression, sleep disturbance, compe-
tence, desire to institutionalize, and reaction to memory, 
depressive, and disruptive behavioral symptoms) were used 
to calculate estimated differences in mean changes from 
baseline to 3 months between the FamTechCare interven-
tion and attention control groups, given in Table 4. Full 
models are reported in Table 5. Baseline values of the cor-
responding outcomes were significant predictors of change 
in all outcomes (p < .05).

Burden decreased from 28.0 ± 10.6 (mean ± SD) at base-
line to 26.6 ± 9.8 at 3 months for FamTechCare caregivers 
(p = .592) and slightly increased from 27.2 ± 8.1 at baseline 
to 27.4 ± 9.5 at 3 months for attention control caregivers 
(p = .949; Table 3). The model-estimated difference in mean 
changes of −1.50 points was not statistically significant 
(95% confidence interval [CI] = −4.6, 1.6; p = .343; Table 
4). Significant differences were estimated among caregiver 
education levels: caregivers with less than bachelor’s degrees 
differed from bachelor’s degree caregivers (p =  .037) and 
master’s or higher degree caregivers (p = .011) in terms of 
mean changes in burden; caregivers with higher education 
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levels tended to have greater decreases in burden, control-
ling for other variables (Table 5).

Depression decreased from 16.0  ± 10.7 at base-
line to 13.8  ± 10.6 at 3  months for FamTechCare 
caregivers (p  =  .063) and increased from 12.0  ± 8.1 
at baseline to 12.3  ± 10.8 at 3  months for attention 
controls (p =  .848). The model-estimated difference in 
mean changes of −4.8 points was statistically signifi-
cant (95% CI  =  −8.5, −1.1; p  =  .012). The model for 
depression also included a significant interaction effect 

of group with rural residence, p =  .002, illustrated by 
Figure 3. In rural locations (percent rural ≥ 20%), a 
decrease in depression for FamTechCare caregivers 
(n = 8, solid line) and an increase for attention control 
caregivers (n = 14, dashed line) resulted in a statistically 
significant model-estimated mean difference of −9.6 
points (95% CI = −14.9, −4.3, p < .001) between these 
groups. However, this relationship did not remain for 
caregivers in nonrural locations (percent rural < 20%; 
p = .870).

Table 1.  Demographic Characteristics of Caregivers

Intervention Control

Variable n
Mean (SD) 
Range n

Mean (SD) 
Range

Age (years) 42 64.6 (12.2) 
32.0–86.0

41 63.9 (13.7) 
33.0–90.0

Number of years cared for PLWDa 41 4.4 (3.0) 
0.3–14.5

41 3.8 (3.5) 
0.3–20.0

 n %d n %d

Site     
  Site A 22 52.4 20 48.8
  Site B 20 47.6 21 51.2
Gender     
  Female 30 71.4 29 70.7
  Male 12 28.6 12 29.3
Race     
  White 37 88.1 40 97.6
  African American 4 9.5 1 2.4
  More than one race 1 2.4 0 0.0
Ethnicity     
  Not Hispanic/Latino 41 97.6 37 90.2
  Unknown/Not reported 1 2.4 4 9.8
Marital status     
  Married 35 83.3 38 92.7
  Single/Widowed/Divorced 7 16.7 3 7.3
Education level     
  Less than Bachelor’s degree 19 45.2 15 36.6
  Bachelor’s degree 13 31.0 20 48.8
  Master’s degree or higher 10 23.8 6 14.6
Relationship to PLWDa     
  Spouse 29 69.1 26 63.4
  Child/Spouse of child 12 28.6 15 36.6
  Otherb 1 2.4 0 0.0
Caregiver helps PLWD with:c     
  Meal preparation 37 88.1 38 92.7
  Preparing medications 34 81.0 33 80.5
  Choosing clothes 28 66.7 26 63.4
  Grooming 25 59.5 18 43.9
  Dressing 25 59.5 17 41.5
  Bathing 24 57.1 16 39.0
  Toileting 15 35.7 10 24.4
  Eating 13 31.0 13 31.7
  Walking 9 21.4 9 22.0

Note: aPLWD = person living with dementia.; bOther relationship with the person with dementia was girlfriend; cMore than one answer may be selected in this 
category; dPercentages may total more than 100% due to rounding.
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Table 2.  Demographics Characteristics of Persons Living with Dementia

Intervention Control

Variable n
Mean (SD) 
Range n

Mean (SD) 
Range

Age (years) 39 75.5 (9.7) 
58.0–92.0

32 75.9 (9.3) 
54.0–93.0

Years since dementia diagnosis 38 4.6 (3.0) 
0.0–15.0

30 3.6 (2.7) 
0.0–13.0

 n %b n %b

Site     
  Site A 20 51.3 18 56.3
  Site B 19 48.7 14 43.8
Percent rural     
  ≥ 20% rural 7 18.0 11 34.4
  < 20% rural 32 82.0 21 65.6
Gender     
  Male 24 61.5 18 56.3
  Female 15 38.5 14 43.8
Race     
  White 37 94.9 31 96.9
  African American 2 5.1 1 3.1
Ethnicity     
  Not Hispanic/Latino 38 97.4 29 90.6
  Unknown/not reported 1 2.6 3 9.4
Education level     
  Less than Bachelor’s degree 22 56.4 17 53.1
  Bachelor’s degree 5 12.8 9 28.1
  Master’s degree or higher 12 30.8 6 18.8
Number of caregivers in analysis     
  1 35 89.7 27 84.4
  2 4 10.3 2 6.3
  3 0 0.0 2 6.3
  4 0 0.0 1 3.1
Primary dementia diagnosis     
  Alzheimer’s disease 21 53.9 16 50.0
  Other diagnosed dementia 15 38.5 9 28.1
  Unknown 3 7.7 7 21.9
Type of dementia:a     
  Alzheimer’s disease 21 53.9 16 50.0
  Lewy bodies 6 15.4 5 15.6
  Fronto-temporal 4 10.3 2 6.3
  Parkinson’s related 3 7.7 3 9.4
  Vascular 2 5.1 2 6.3
  Aphasic 2 5.1 1 3.1
  Other dementia 2 5.1 2 6.3
  Unknown dementia type 3 7.7 7 21.9
FAST disability category     
  Incipient dementia 0 0.0 1 3.1
  Mild dementia 10 25.6 10 31.3
  Moderate dementia 7 18.0 6 18.8
  Moderately severe dementia 21 53.9 15 46.9
  Severe dementia 1 2.6 0 0.0

Note: aMore than one answer may be selected; bPercentages may total more than 100% due to rounding.
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Table 4.  Group Differences of Least Mean Squares for Changes in Outcomes at Month 3

Outcome LSM Estimate 95% CI t p > |t|i

Burdena −1.50 −4.64, 1.64 −0.96 .343
Depressionb −4.79 −8.51, -1.08 −2.56 .012
Sleep disturbancec 0.12 −1.08, 1.33 0.20 .839
Competenced 0.77 0.07, 1.47 2.17 .033
Desire to institutionalizee −0.26 −1.03, 0.51 −0.68 .500
Reaction to memory symptomsf 0.03 −2.02, 2.08 0.03 .977
Reaction to depression symptomsg −0.22 −2.09, 1.64 −0.24 .812
Reaction to disruptive symptomsh −0.62 −2.18, 0.94 −0.79 .432

Note: aZarit Burden Scale; bCESD; cGlobal Pittsburgh Sleep Quality Index; dCaregiver Competence Rating; eDesire to Institutionalize Scale; fBehavior Symptom 
Checklist: Memory Subscale; gBehavior Symptom Checklist: Depression Subscale; hBehavior Symptom Checklist: Disruption Subscale; ip > |t| = p values for a t-test 
of significance of an effect or a level of an effect.

Table 5.  Model Results for Changes in Caregiver Outcomes

Outcome b 95% CI t p > |t|i

Burdena     
  Intercept 8.43 4.26, 12.60 4.02 <.001
  Baseline burden −0.25 −0.38, −0.12 −3.80 <.001
  Group: intervention vs control 0.30 −2.27, 2.88 0.24 .814
  Time: 3 months vs 1 month 0.80 −0.94, 2.55 0.92 .361
  Group × Time −1.80 −4.25, 0.64 −1.47 .146
  Caregiver education     
    Bachelor’s vs <Bachelor’s −2.93 −5.67, −0.18 −2.12 .037
    Master or higher vs <Bachelor’s −4.41 −7.76, −1.06 −2.62 .011
Depressionb     
  Intercept 1.77 −1.06, 4.59 1.25 .216
  Baseline depression −0.16 −0.30, −0.02 −2.28 .025
  Group: intervention vs control 0.39 −2.93, 3.70 0.23 .816
  Time: 3 months vs 1 month −0.46 −2.75, 1.82 −0.40 .687
  Group × Time −0.25 −3.46, 2.96 −0.16 .877
  % rural: ≥20% vs <20% 4.23 0.06, 8.41 2.03 .047
  Group × % rural −9.86 −16.06, −3.66 −3.17 .002
Sleep disturbancec     
  Intercept 3.23 1.69, 4.76 4.19 <.001
  Baseline sleep −0.21 −0.34, −0.08 −3.25 .002
  Group: intervention vs control 0.00 −0.98, 0.98 0.00 .996
  Time: 3 months vs 1 month −0.10 −0.80, 0.60 −0.28 .783
  Group × Time 0.12 −0.86, 1.11 0.25 .807
  Primary diagnosis     
    Alzheimer’s vs unknown −2.08 −3.51, −0.65 −2.91 .005
    Other dementia vs unknown −1.90 −3.42, −0.37 −2.48 .016
Competenced     
  Intercept 3.72 2.56, 4.88 6.36 <.001
  Baseline competence −0.59 −0.74, −0.44 −7.72 <.001
  Group: intervention vs control 0.28 −0.39, 0.95 0.84 .404
  Time: 3 months vs 1 month −0.29 −0.79, 0.21 −1.17 .246
  Group × Time 0.49 −0.22, 1.19 1.38 .172
  Length of caregiving [ln(years)] −1.27 −1.78, −0.76 −4.96 <.001
  % rural: ≥20% vs <20% −1.27 −1.96, −0.57 −3.62 <.001
  Caregiver education     
    Bachelor’s vs <Bachelor’s 0.78 0.13, 1.43 2.38 .020
    Master or higher vs <Bachelor’s 1.35 0.57, 2.14 3.44 <.001
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Sleep disturbance changed little for each group and the 
difference between the changes was not statistically sig-
nificant (p  =  .839). Significant differences were estimated 
among PLWD diagnoses; caregivers of PLWD with an un-
known dementia etiology differed from caregivers of PLWD 
with Alzheimer’s disease (p = .005) and caregivers of PLWD 
with other dementias (p = .016) in terms of mean changes in 
sleep disturbance. This finding corresponded to an increase 
in sleep disturbance for caregivers of PLWD with an un-
known dementia type (1.7 ± 0.6, n = 11, p = .011) and a 
minimal decrease for caregivers of PLWD with Alzheimer’s 

type (−0.4 ± 0.3, n = 46, p = .210) and caregivers of PLWD 
with other dementia types (−0.2 ± 0.4, n = 27, p = .574), 
controlling for other variables in the model.

Competence increased from 3.7 ± 1.8 at baseline to 4.1 ± 
1.9 at 3 months for FamTechCare caregivers (p = .117) and 
decreased from 3.9 ± 2.2 at baseline to 3.5 ± 2.2 at 3 months 
for attention controls (p = .676). The model-estimated dif-
ference between groups in terms of mean changes in com-
petence was 0.77 points (95% CI = 0.1, 1.5; p =  .033) at 
3 months. Longer caregiving was associated with negative 
changes in competence (p < .001). Compared to caregivers in 

Outcome b 95% CI t p > |t|i

Desire to institutionalizee     
  Intercept 0.06 −0.88, 0.99 0.12 .901
  Baseline desire to institutionalize −0.24 −0.43, −0.05 −2.52 .014
  Group: intervention vs control 1.39 −0.20, 2.98 1.74 .086
  Time: 3 months vs 1 month 0.54 0.08, 0.99 2.33 .022
  Group × Time −0.11 −0.75, 0.54 −0.33 .740
  ln(# of videos uploaded) 0.29 −0.16, 0.74 1.29 .203
  Group × ln(# of videos uploaded) −0.68 −1.32, −0.04 −2.14 .037
Reaction to memory symptomsf     
  Intercept 3.56 1.48, 5.64 3.40 .001
  Baseline reaction to memory symptoms −0.41 −0.59, −0.24 −4.69 <.001
  Group: intervention vs control 1.62 −0.37, 3.61 1.62 .110
  Time: 3 months vs 1 month 0.23 −0.90, 1.35 0.40 .693
  Group × Time −1.59 −3.18, 0.00 −1.99 .050
  Caregiver education     
    Bachelor’s vs <Bachelor’s −2.57 −4.53, −0.61 −2.61 .011
    Master or higher vs <Bachelor’s −2.75 −5.07, −0.44 −2.37 .021
Reaction to depression symptomsg     
  Intercept 6.43 3.59, 9.28 4.49 <.001
  Baseline reaction to depression symptoms −0.23 −0.34, −0.12 −4.19 <.001
  Group: intervention vs control −2.25 −4.13, 0.36 −2.37 .020
  Time: 3 months vs 1 month −1.50 −2.97, −0.03 −2.03 .045
  Group × Time 2.02 −0.03, 4.07 1.96 .053
  Caregiver education     
    Bachelor’s vs <Bachelor’s −2.07 −3.82, −0.33 −2.36 .020
    Master or higher vs <Bachelor’s −2.06 −4.15, 0.03 −1.96 .054
  Caregiver marital status: married vs single/widowed/divorced −3.07 −5.45, −0.68 −2.56 .012
Reaction to disruptive symptomsh     
  Intercept 1.06 −0.86, 2.98 1.10 .274
  Baseline reaction to disruptive symptoms −0.28 −0.40, −0.16 −4.73 <.001
  Group: intervention vs control 2.49 −0.59, 5.57 1.61 .111
  Time: 3 months vs 1 month −0.20 −1.17, 0.77 −0.41 .681
  Group × Time 0.25 −1.10, 1.60 0.37 .716
  % rural: ≥20% vs <20% 1.99 0.56, 3.41 2.78 .007
  Caregiver education     
    Bachelor’s vs <Bachelor’s −0.81 −2.15, 0.53 −1.20 .234
    Master or higher vs <Bachelor’s −1.84 −3.48, −0.21 −2.24 .028
  ln(# of videos uploaded) 0.64 −0.25, 1.53 1.43 .158
  Group × ln(# of videos uploaded) −1.49 −2.72, −0.26 −2.41 .018

Note: aZarit Burden Scale; bCESD; cGlobal Pittsburgh Sleep Quality Index; dCaregiver Competence Rating; eDesire to Institutionalize Scale; fBehavior Symptom 
Checklist: Memory Subscale; gBehavior Symptom Checklist: Depression Subscale; hBehavior Symptom Checklist: Disruption Subscale; ip > |t| = p-values for a t-test 
of significance of an effect or a level of an effect.

Table 5.  Continued
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nonrural locations (percent rural < 20%), caregivers in more 
rural locations (percent rural ≥ 20%) had a decrease in mean 
competence (p < .001). Caregivers with less than bachelor’s 
degrees differed from bachelor’s degree caregivers (p = .02) 

and master’s or higher degree caregivers (p < .001) in terms 
of mean changes in competence, so that caregivers with more 
education tended to have greater increases in self-rated com-
petence, controlling for other variables in the model.

Figure 4.  Interaction between group and ln(number of videos uploaded) in the model for change in caregiver desire to institutionalize (plotted for 
mean baseline desire to institutionalize = 1.63 and change at 3 months).

Figure 3.  Interaction between group and rural residence in the model for change in caregiver depression (plotted for mean baseline depression = 14.01).
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Desire to institutionalize increased from 1.5 ± 1.7 at base-
line to 2.0 ± 2.0 at 3 months for FamTechCare caregivers 
(p = .036) and from 1.7 ± 1.5 at baseline to 2.5 ± 2.3 at 
3  months for attention controls (p  =  .002). The model-
estimated difference between increases of −0.3 points was 
not statistically significant (95% CI = −1.0, 0.5; p = .500). 
The model for desire to institutionalize also included a sig-
nificant interaction effect of group with ln(number of videos 
uploaded), p  =  .037, illustrated by Figure 4. Specifically, 
ln(number of videos uploaded) was negatively associated 
with changes in desire to institutionalize for FamTechCare 
caregivers and positively associated with changes in desire 
to institutionalize for attention controls.

Reaction to memory symptoms decreased from 8.4  ± 
5.3 at baseline to 7.0 ± 5.8 at 3 months for FamTechCare 
caregivers (p = .050) and from 6.6 ± 4.8 at baseline to 6.5 ± 
4.6 at 3 months for attention controls (p = .572). The model-
estimated difference in mean changes was not statistically 
significant (p = .977). Less than bachelor’s degree caregivers 
differed from bachelor’s degree caregivers (p =  .011) and 
master’s or higher degree caregivers (p = .021) in terms of 
mean changes in reaction to memory symptoms, so that less 
than bachelor’s degree caregivers tended to have increases, 
while those with higher education tended to have decreases, 
controlling for other variables in the model.

Reaction to depressive symptoms decreased from 8.3 ± 
7.3 at baseline to 7.3 ± 7.0 at 3 months for FamTechCare 
caregivers (p  =  .176) and from 6.9  ± 6.8 at baseline to 
6.1  ± 6.6 at 3  months for attention controls (p  =  .302). 

The model-estimated difference in mean changes was not 
statistically significant (p  =  .812). Caregivers with less 
than a bachelor’s degree differed from caregivers with a 
bachelor’s degree (p =  .020) in terms of mean changes in 
reaction to depressive symptoms, so that less the bachelor’s 
degree caregivers tended to have increases, while those with 
higher education tended to have decreases, controlling for 
other variables. Finally, married caregivers tended to have 
decreases in reaction to depressive symptoms, while single/
widowed/divorced caregivers tended to have increases in 
reaction to depressive symptoms, which resulted in a sta-
tistically significant difference between mean changes 
(p = .012).

Reaction to disruptive symptoms decreased from 6.1 ± 
5.7 at baseline to 5.4 ± 5.4 at 3 months for FamTechCare 
caregivers (p = .195) and increased from 4.0 ± 4.2 at baseline 
to 4.9 ± 5.0 at 3 months for attention controls (p = .089). 
The model-estimated difference in mean changes was not 
statistically significant (p = .432). Compared to caregivers in 
nonrural locations (percent rural < 20%), caregivers in more 
rural locations (percent rural ≥ 20%) tended to have increases 
in reaction to disruptive symptoms (p = .007). Compared to 
caregivers with less than bachelor’s degrees, caregivers with 
master’s or higher degrees tended to have decreases in re-
action to disruptive symptoms (p  =  .028), controlling for 
other variables in the model. Finally, the model for reaction 
to disruptive symptoms included a significant interaction ef-
fect of group with ln(number of videos uploaded), p = .018, 
illustrated by Figure 5. Specifically, ln(number of videos 

Figure 5.  Interaction between group and ln(number of videos uploaded) in the model for change in caregiver reaction to disruptive symptoms 
(plotted for mean baseline reaction to disruptive symptoms = 5.07, caregivers with bachelor’s degree, percent rural < 20%, and change at 3 months).
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uploaded) was negatively associated with changes in reac-
tion to disruptive symptoms for FamTechCare caregivers 
and positively associated with changes in reaction to disrup-
tive symptoms for attention controls.

Total reaction to memory, depressive, or disruptive 
symptoms decreased from 22.8 ± 15.6 at baseline to 19.2 ± 
15.3 at 3 months for FamTechCare caregivers (p =  .043) 
and from 17.5 ± 11.8 at baseline to 17.4 ± 12.6 at 3 months 
for attention controls (p = .625). No model was fit to the 
data, because they represent three different scales combined 
that were each fit with a corresponding model.

Intervention Fidelity and Intervention Utilization

The caregivers receiving the FamTechCare intervention sent an 
average of 21.0 ± 27.9 videos. The number of videos submitted 
from each dyad varied over the 3-month study period, ranging 
from 1 video to a total of 172 videos. On average, the expert 
team reviewed and discussed videos related to each PLWD 
in the FamTechCare intervention group for 84.6 ± 78.5 min 
(range  =  0.0–295.0). The videos from the two dyads that 
submitted only one video were poor quality and therefore not 
reviewed, and subsequently, these caregivers did not receive 
any tailored feedback based on the video submission.

Each dyad in both groups was scheduled to receive 
one phone call from the interventionist each week. The 
FamTechCare intervention caregivers received an average of 
9.1 ± 2.5 calls (range = 2.0–12.0) over the 3-month study 
period, totaling an average of 132.8 ± 94.4 min (range = 11.0–
357.0). The attention control group similarly had an av-
erage of 8.5 ± 3.1 calls (range = 1.0–12.0) and an average of 
136.0 ± 110.4 min (range = 15.0–460.0), indicating that both 
the FamTechCare intervention and attention control group 
had similar amounts of interventionist feedback.

Similarly, the topics and amount of interventions pro-
vided by the interventionist did not vary between groups. 
When the Typology of Technology-Supported Dementia 
Care Interventions46 was applied to the weekly interven-
tionist narrative notes, counts of topics of interventions did 
not differ between groups (p =  .280).47 Caregivers in both 
groups received the similar amounts (p > .05) of interventions 
related to managing behavioral and psychological symptoms 
of dementia, knowledge of disease expectations, performing 
of activities of daily living, enhancing safety, ability of utilize 
medical care, effective medication use, and caregiver-related 
interventions focused on social and financial support, self-
care, and respite. The only difference in interventions pro-
vided to each group was that the attention control caregivers 
received more positive reinforcement (p = .031) from the in-
terventionist than the FamTechCare caregivers.

Satisfaction

The majority of caregivers receiving the FamTechCare in-
tervention somewhat/strongly agreed that the VMU was 
easy to setup and use (76.2%) and that having the VMU 

in their home was acceptable (85.7%). The FamTechCare 
intervention group was generally more satisfied with the 
interventionist feedback than the attention control group 
(76.2% vs 48.4% somewhat/strongly agreed that feed-
back from the interventionist was helpful, p < .001). Both 
caregiver groups somewhat/strongly agreed that they 
would recommend the intervention to others (81.0% for 
FamTechCare and 81.8% for attention control, p = 1.0). 
Additional information about the satisfaction and utili-
zation of the FamTechCare intervention will be reported 
elsewhere.

Withdrawal from the study was greater in the atten-
tion control group (21.4%) compared to the FamTechCare 
intervention group (11.8%). The most frequently cited 
reason for dyad withdrawal was hospitalization or long-
term care placement of the PLWD (55.6%). Only five dyads 
(two from FamTechCare intervention and three from at-
tention control) withdrew due to finding study procedures 
burdensome and only two dyads withdrew (both from at-
tention control) withdrew due to concerns regarding video 
recording.

Discussion and Implications
The FamTechCare intervention addressed the diversity in 
caregiving by providing tailored support for individual 
dyad challenges. The models demonstrated that the video-
based FamTechCare intervention was effective in reducing 
some of the negative impacts of caregiving in contrast 
to the attention control group that received only tele-
phone support. Compared to attention control caregivers, 
FamTechCare group caregivers had greater reductions in 
depression and gains in competence. For most outcomes, 
scores improved for FamTechCare caregivers; depression 
decreased by 13.8%, and reactions to memory, depressive, 
and disruptive behavioral symptoms decreased by 16.7%, 
12.0%, and 11.5%, respectively. These changes may not 
be statistically significant but are of clinical significance to 
the families caring for a loved one with dementia at home. 
Corresponding changes were less pronounced and some-
times reversed in the attention control group.

The models identified the impact of certain characteris-
tics of caregivers and PLWD on changes in the outcomes. 
Caregiver education, rural residence, dementia diagnosis, 
length of caregiving, and caregiver marital status were 
significant covariates in at least one outcome model. 
Caregiver education was a consistent predictor of changes. 
Compared to caregivers with less than a bachelor’s degree, 
caregivers with higher levels of education tended to have 
greater improvements or less declines in burden, compe-
tence, and reactions to behavioral symptoms, regardless 
of the intervention group. Future research should assess 
whether these differences are related to health literacy and 
then tailor interventions to meet educational needs, such 
as incorporating demonstration videos into the interven-
tion. In addition, education may have acted as a proxy for 
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socioeconomic status in this study, which was not meas-
ured and should be explored in future research.

Rural residence was also a significant covariate in mul-
tiple models. Rural residence was a significant moderator 
of change in depression. There was a substantial differ-
ence between rural FamTechCare and attention control 
caregivers with respect to changes in depression during the 
study, where FamTechCare caregivers experienced a de-
cline in depression and attention control caregivers expe-
rienced an increase in depression. Caregivers living in rural 
locations typically have fewer resources and FamTechCare 
may have helped overcome a sense of isolation, thus re-
ducing depression levels, by connecting them to support. 
Telehealth interventions have the potential to significantly 
reduce rural health disparities, yet few telehealth studies 
have focused solely on designing and testing interventions 
that will specifically aid rural dementia caregivers.44 Living 
in rural locations was also associated with reductions in 
competence and increases in reactions to disruptive behav-
ioral symptoms in both groups. Gains in competence for 
caregivers in nonrural locations may be due to the greater 
availability of services (e.g., respite) in metropolitan areas. 
Further research is needed to explore the needs of rural 
dementia caregivers and test interventions specifically 
targeted at this population.

The models for changes in desire to institutionalize the 
PLWD and caregiver reaction to disruptive symptoms in-
cluded significant interactions of intervention group mem-
bership with the number of submitted videos: FamTechCare 
caregivers who submitted more videos tended to have 
greater improvement in these two outcomes while for atten-
tion controls the relationship was in the opposite direction. 
This finding indicates that engagement in the FamTechCare 
intervention utilization may moderate changes in these 
outcomes. For all outcomes, baseline scores were nega-
tively associated with change during the study, so that 
caregivers with worse scores at baseline realized greater 
improvements.

As in other research testing caregiver support 
interventions, FamTechCare failed to significantly reduce 
caregiver burden,48–50 which is strongly associated with de-
sire to institutionalize the PLWD48,51,52 that intensified for 
both groups in our study. It is increasingly clear that care-
giver support alone cannot reduce many symptoms that are 
inherent in caring for a PLWD. Observing the progressive 
cognitive and functional decline of dementia in a loved one 
inevitably causes loss of a significant relationship and cor-
responding grief that even available support cannot elimi-
nate.53 Future interventions should target ways to address 
burden. Although the FamTechCare intervention did not 
significantly improve some outcomes, it led to nonsignificant 
improvements in all outcomes except desire to institution-
alize. This is important since caregiver outcomes such as 
burden have been shown to increase with time.54,55

Two factors may have limited our ability to detect the 
effects of FamTechCare. First, the dose of the interven-
tion had high variability within dyads, ranging from 11 to 

357 min of total interventionist time. Second, the control 
group was not a true control in that they received an in-
tensive intervention and individualized feedback. Although 
the control group itself received a weekly intervention, it 
is important to note that this intervention—based on care-
giver retrospective recall—did not result in similar declines 
in outcome scores and was associated with more nega-
tive outcomes. Further, FamTechCare caregivers reported 
greater satisfaction with their interventionist feedback 
compared to attention control caregivers.

Overall, the use of video recordings for expert review 
and feedback to family caregivers was effective in reducing 
some negative caregiver outcomes. The video recordings 
provided rich contextual details about in-home care 
situations for intervention group caregivers (e.g., environ-
mental factors such as noise or clutter), overcoming the 
need to rely on caregiver description and retrospective re-
call, and instead allowing dementia care experts to directly 
view challenging care situations. In addition, the recording 
application included a buffering feature that captured an-
tecedent events. Although technology has been used to 
support family caregivers of PLWD,21,56 the FamTechCare 
trial is the first to capture video recordings of challenging 
care situations as a basis for tailored feedback for in-home 
dementia care. Previous telehealth interventions have in-
cluded video or phone conferencing for caregiver support 
or in-home telemonitoring for safety.21,56Although such 
interventions improve access to caregiver support, they do 
not eliminate reliance on retrospective recall or provide 
contextually tailored interventions that guide care and re-
duce negative caregiver outcomes.

Limitations of this study should be addressed in ongoing 
research. Our sample included only volunteers who agreed 
to submit videos of in-home care challenges. Although only 
two dyads withdrew due to privacy concerns once enrolled, 
and only 14.2% (n = 28 of 197) declined to enroll due to 
privacy concerns, it is unknown what number of caregivers 
were not interested in the study due to privacy concerns. 
The number and quality of videos submitted by families 
varied, and there were weeks when contact did not occur. 
Future research is needed to determine the optimal dose for 
this intervention, which could be evaluated through growth 
curve analysis by extending the intervention length and 
adding measurement points. Caregivers may have failed 
to share videos of extremely uncomfortable situations, 
limiting the effectiveness of suggested interventions. The 
FamTechCare intervention group also received more expert 
discussion on how to address challenges compared to the 
control group. Although the control interventionist was a 
member of the expert team and could discuss control dyads 
with the expert team, the majority of expert team discus-
sion was focused on the FamTechCare intervention dyads 
and related videos. The sample also had limited diversity so 
that cultural and ethnic factors that influence the caregiving 
experience were not evaluated.57 Future research should 
also evaluate whether caregivers implemented prescribed 
interventions.
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As the population with dementia expands and caregiving 
becomes recognized as a growing public health crisis, it is 
important to use all available tools to assist caregivers and 
minimize negative effects of caregiving.4 The FamTechCare 
intervention provides tailored interventions to unique 
caregiving challenges, using innovative technologies that 
caregivers desire.23 Ongoing research testing the use of tech-
nology to support PLWD and their caregivers is needed, and 
concerns about technological naivety, privacy, and trust is-
sues must be addressed to reach the full potential for support. 
Additionally, future research is needed to identify caregivers 
that will benefit from technology-based interventions such 
as FamTechCare. FamTechCare effectively links caregivers 
to dementia experts in the home by providing direct ob-
servation of care situations, communication, and environ-
mental concerns, providing caregivers with individualized 
contextually based interventions that reduced caregiver de-
pression and improved caregiver sense of competence.
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