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Abstract

Background: Caring for a family member with Alzheimer’s disease and related dementias can
be mentally and physically taxing. Support programs are available to mitigate the strain of care,
but caregivers report access challenges (e.g., distance). STAR-C is an evidence-based, effective,
one-on-one caregiver educational intervention. However, family caregivers who do not live near
a STAR-C consultant (e.g., rural caregivers) cannot participate in the program. The earth-bound
mode presents a critical barrier to widely-available caregiver support.

Objectives: We assessed the feasibility, preliminary efficacy, and cost of implementing a caregiver
support intervention (STAR-C-Telemedicine), using Internet-based videoconferencing.

Design: Using a mixed-methods approach, we examined feasibility and pre- and post-intervention
changes in caregiver burden. Focus groups provided feedback on program acceptability.

Setting: Participants, in their own homes, connected the university-based study staff using
videoconferencing technology.

Participants: Twenty family caregivers for those with dementia consented to the study.

Intervention: The STAR-C-TM intervention included 8 weekly sessions in which the university-
based consultant met (via videoconferencing) with caregivers in their homes. The intervention
focused on identifying upsetting behaviors and identifying triggers to the behaviors.
Measurements: We assessed caregiver burden, depression and desire to institutionalize prior to
and after the intervention.

Results: Fourteen caregivers (82% of those who started the intervention) completed all study
components. We found statistically significant reductions in caregiver burden. Caregivers liked
the videoconferencing option. Almost two-thirds reported, given the choice, that they would
prefer it over an in-person offering. STAR-C-TM saved, on average, $1150/per caregiver over the
traditional program. Qualitative findings supported the quantitative data.

Conclusions: Telemedicine-based support for family caregivers is a feasible and cost-effective
option. As the prevalence of dementia grows, programs such as STAR-C-TM can fill an important

gap in caregiver education and support.
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Introduction

Alzheimer’s disease and related dementias
(ADRD) affect almost 47 million people around
the globe, with worldwide costs approaching
1 trillion dollars (US) in 2018 (1). ADRD is
emotionally taxing as well (2). As those with
dementia develop memory loss and behavioral
symptoms, their family caregivers often
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experience emotional, physical and financial
strain (2, 3).

The hallmark symptom of ADRD, a group of
progressive neurodegenerative diseases with no
cure, is cognitive impairment (4). However, it is
the behavioral symptoms (e.g., irritability, pacing,
medication refusal) that predict caregiver burden
and depression (5, 6). While we wait for a cure,
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efforts to contain these emotional and financial
costs should focus on supporting the health and
well-being of all living with ADRD, including the
family caregivers. Telemedicine-based support
and education has the potential to curb these costs
for any caregiver with a computer and Internet
access.

Evidence-based programs for caregivers
are available to sustain their emotional health
by easing burden and ameliorating depressive
symptoms through education (7). However,
caregivers report multiple barriers to
participation, including inconvenient meeting
times, lack of respite care for the person with
ADRD, lengthy travel time and stigma (8, 9).

With the aim of improving access to
caregiver support, interventionists have turned
to technology. Internet chat rooms, self-paced
programs, and videoconferencing programs
are options discussed in the literature (10-13).
Many of these telemedicine-based interventions
are group-based, yet the evidence suggests that
individualized interventions are more effective
in reducing caregiver distress (7). Few of the
telemedicine-based opportunities reported in
the literature are one-to-one options that take
advantage of the social connection permitted
by face-to-face videoconferencing (10). More
personalized choices are needed to fit the
heterogenic needs of family caregivers. STAR-C
is an example of such an intervention, and it is
well-suited for translation into a direct-to-home
telemedicine program (14).

STAR-C is an evidence-based program
that teaches family caregivers how to manage
behavioral disturbances in family members with
ADRD, with the goal of reducing behavioral
symptoms and, in turn, caregiver burden (14,
15). STAR-C significantly reduces caregiver
burden and depression, and improves quality of
life for those with ADRD.(14, 15). STAR-C uses
“consultants,” health care providers (e.g., nurses
& social workers), who meet one-on-one with
caregivers in their homes. However, this in-home
training is not available for those who do not live
near a consultant.

To increase caregiver access to STAR-C, we
developed and tested STAR-C-Telemedicine
(TM). Our exploratory study had three aims:
(1) Examine feasibility, cost, and consumer
satisfaction with STAR-C-TM (2), compare
scores on measures of caregiver depression
and burden before and after the STAR-C-TM
intervention (3), explore effect of STAR-C-

TM training on LTC placement plans for care
recipients.

Methods

Subjects

Twenty caregivers for persons with ADRD
consented to participate in the study. All study
activities were approved by the OHSU IRB
(#15695). Caregivers were recruited from the
OHSU Aging and Alzheimer’s Disease Clinic
and community organizations. Caregivers were
over age 18 and spent at least four hours/day
caregiving. All care recipients had a diagnosis
of ADRD, which includes Alzheimer’s disease
(AD), Lewy Body disease, and vascular dementia.
Care recipients exhibited three or more behaviors
that were upsetting to the caregiver (e.g., pacing,
yelling, medication refusal). Both caregivers
and care recipients consented to the study, via
telephone, but if care recipients did not have
capacity to consent, caregivers consented for
them, per our IRB-approved policy.

Participants used computers or tablets with
Internet connectivity to access STAR-C-TM.
We provided iPads for those who did not have
computers or strong broadband connections.
The two iPads were programmed by the OHSU
Telehealth Department, and only the study could
be accessed. We mailed the iPads to participants
with return packaging and postage; all iPads were
successfully returned.

Procedures

After consenting to the study, participants were
asked to complete five components that made up
the study protocol: (a) technological set-up, (b)
pre-intervention assessment, (c) STAR-C TM
intervention, (d) post-intervention assessment,
and (e) an optional post-intervention focus group.

The Research Assistant (RA, KM) provided
the videoconferencing link and coached
caregivers on downloading and using the
link. She assisted caregivers with technical
challenges throughout the participation period.
After the videoconferencing was set up, the
RA administered assessments via telemedicine
directly to participants in their homes (see
Measures).

The PI, an advanced practice nurse with a PhD
in gerontological nursing, was the consultant in
this pilot. She provided 8 weekly, hour-long,
direct-to-home sessions, via videoconferencing,
to the caregivers per the original STAR-C

http://www care-weekly.com/ Vol 2,2018



protocol (Table 1). Caregivers received a booklet,
Understanding Alzheimer’s and weekly handouts.
If the caregivers agreed, the sessions were
videotaped for quality assessment and training.
The consultant telephoned the caregivers at 1 and
2 months after the 8 sessions to review material
and address additional concerns.

As with the original face-to-face intervention,
the STAR-C-TM consultant and caregiver
sessions were private. Care recipients had to
be engaged in a separate activity (e.g., taking a
nap, watching television) in another room while
caregivers participated in the training sessions.

The post-assessment was administered within a
week of completion of the 8-week sessions, then
two months after the last intervention session.
The post-intervention assessments were identical,
except for the pre-intervention demographic
survey and a user satisfaction survey used on the
final assessment (16).

Caregivers who completed all the above
elements were asked to participate in an
optional focus group. Two focus groups
(total of 7 caregivers) were conducted via
videoconferencing. An independent scientist,
(RC) moderated the groups.

Measures

We assessed feasibility and participant
satisfaction with two surveys and two focus
groups (16, 17). Caregiver burden was assessed
with the 24-item Revised Memory and Behavior
Problems Checklist (RMBPC) (18), and the
Screen for Caregiver Burden (SCB) (19). The
RMBPC and has excellent reliability when used
with videoconferencing technology (ICC=0.80)
(20).

The Desire to Institutionalize (DTI) scale (21)
includes 5 dichotomous items and one modified
item that rates the likelihood of placement on a
5-point Likert scale (1, “not at all likely” to 5,
“very likely”). Caregiver depressive symptoms
were measured with the Center for Epidemiologic
Studies Depression Scale (CES-D) (22).

To characterize cognitive impairment in care
recipients, the Montreal Cognitive Assessment
(MoCA) was administered via videoconferencing,
prior to the caregiver intervention. The MoCA
is a 30-item tool used to assess cognitive
impairment and is reliable when used with
telemedicine videoconferencing (ICC=0.93) (20,
23). After the MoCA, care recipients no longer
participated in the study and did not have any
further testing.
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STAR-C Intervention Protocol*

Session** Themes

1 Behavioral Treatment of Dementia

2 The ABCs of Anxiety and Depression
3 Problem-Solving Challenges to Care
4 Effective Communication

5 Increasing Pleasant Events

6 Managing Negative Thinking

7 Coping with Caregiving

8 Review and Maintain Gains

Phone 2 monthly calls following Session 8
*STAR-C: Staff Training in Assisted-living residences, “C” added for use with community family caregi-
vers; 1-hour sessions with caregivers only

Table 1

We compared the cost of providing STAR-
C-TM to the traditional, in-person STAR-C. We
calculated the theoretical costs of travel, fuel,
and consultant time for each family if we had to
travel to their homes to administer the STAR-C
intervention.

Data Analysis

Descriptive statistics were used to describe the
sample. Feasibility was assessed quantitatively
by calculating the proportion of participants
who completed the full intervention to the total
number who enrolled and completed the first
assessment. Consumer satisfaction and feasibility
was assessed qualitatively via focus group
feedback. The focus groups were recorded, and
the resulting transcriptions were analyzed using
constant comparative analysis techniques with an
interpretive phenomenological lens. Interpretive
phenomenology seeks to identify the meanings
people ascribe to daily phenomena (24). We
used the online Dedoose program (https://www.
dedoose.com) to facilitate our analysis.

Preliminary efficacy was assessed by
comparing the outcome measures before and after
the intervention using paired t tests (25). DTI
scores were calculated. STAR-C-TM costs were
compared to traditional STAR-C costs.

Results

Participants

Twenty caregiver/care recipient dyads
consented to the study; 14 completed all study
components (Table 2). Three participants
consented but did not complete any assessments.
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Participant Characteristics (n=17)

Caregivers

Age, yrs (mean, SD) 63.3(11.2)
Sex (% female) 59%

Race (% white) 94%
Education, yrs (mean, SD) 169 (3.0)
No. of years caregiving (mean, SD) 4.0 (2.6)
Care-recipients

Age, yrs (mean, SD) 70.0 (5.6)
Sex (% female) 53%

Race (% white) 94%
Education, yrs (mean, SD) 16.1 (2.8)
No. of years with dementia (mean, SD) 44(3.9)
MoCA (range: 1-30; mean, SD) 12.9 (8.1)
Both

Miles from university (mean, range) 45.2 (3-154)
Income (% «Can’t make ends meet») 6%
Computer age (% >3 years) 53%
Table 2

Caregiver Survey

It was easy for me to attend the STAR-C-TM visits

I could talk with the STAR-C consultant easily and openly

I felt I could ask the STAR-C consultant questions

I feel confident that I can use the STAR-C skills to manage my
family member’s behaviors

I felt my privacy and confidentiality were preserved during my visit

with my consultant

I felt comfortable discussing sensitive things about my family with

my consultant

It was easy for me to find a safe activity for my care-recipient during

the training session.

Overall, how satisfied are you with your STAR-C training?

Agree: 14 (100%)
Neutral: 0
Disagree: 0

Agree: 13 (93%)
Neutral: 1 (7%)
Disagree: 0
Agree: 14 (100%)
Neutral: 0
Disagree: 0
Agree: 14 (100%)
Neutral: 0
Disagree: 0

Agree: 14 (100%)
Neutral: 0
Disagree: 0

Agree: 14 (100%)
Neutral: 0
Disagree: 0

Agree: 10 (71%)
Neutral: 4 (29%)
Disagree: 0

Satisfied: 14 (100%)
Neutral: 0
Dissatisfied: 0

Table 3

10

Another three participants started the intervention
but withdrew before completing the protocol.
None withdrew due to technical difficulties.
There were no differences in age or education
of the caregivers or care recipients of those who
withdrew (n=3) compared those who completed
study. There were no differences in age, education
or comfort with computer use between the
caregivers who participated in the focus groups
(n=7) compared those who did not.

Feasibility/Ease of Use (Aim 1)

Of those that started the intervention (n=17),
82% (n=14) completed all eight sessions and
assessments. Caregivers who completed the
intervention found it easy to attend STAR-C-
TM visits and all 14 caregivers agreed that their
privacy was protected. Finding an activity
for the care recipient during the sessions was
somewhat challenging, with one in three having
some difficulty (Table 3).

There were some technological issues (e.g.,
pixilation, dropped calls, sound distortion),
however, these were interruptions that did not
affect the delivery of the intervention. Some of
the caregivers were unfamiliar with technology
and step-by-step instructions, by our RA, were
needed. None of the caregivers dropped out due
to connectivity issues.

Qualitative data from the focus groups rounded
out the quantitative findings by providing
information about the meaning STAR-C-TM
held for the caregivers. Overall, STAR-C-TM
meant increased access for caregivers: “This was
a godsend to me. I live in [a rural area]; it’s a
ways to get up there. This was fantastic...I can’t
say enough good things about it, to tell you the
truth.” Caregivers felt that STAR-C-TM “...took
the stress out of getting help.”

One caregiver expressed frustration with
videoconferencing: “I think I had a few more
technical challenges. It’s not that I’'m not tech
savvy, but the audio stuff, my head phones
weren’t working right... it was... kind of
annoying sometimes... But once everything was
set up it really did feel very conversational and
very comfortable. I didn’t feel like it was weird
to be having a conversation via computer...”

Another caregiver was concerned that the
videoconferencing sessions without her care
recipient felt clandestine (even though care
recipients consented to the study); she felt she
was “telling secrets” about him. On the other
hand, some caregivers felt it was easier to have
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the STAR-C-TM sessions in their homes so they
could keep an eye on their care recipient while
engaged in the sessions: “...it’s that tension of
feeling like you’re at home and you need to be
available, but you also want some privacy to have
these conversations.”

Most participants felt that the
videoconferencing was easier than an in-person
option: “...I thought this format maybe was
better than almost a face to face...It was very
focused. It was very intimate. And it was very
substantive.” This aligns with the quantitative
data in which almost two thirds of the participants
preferred the telemedicine option only, fewer
than half would have preferred a combination of
in-home and telemedicine, and none preferred
in-home STAR-C over the telemedicine option
(Table 4).

When asked what was most problematic about
STAR-C-TM one caregiver replied: “Well, the
fact that it was over.” While caregivers liked
the one-on-one sessions, some felt there could
be additional group work to decrease isolation:
“I wouldn’t want to give up the individual. I'm
greedy. If I can have some group sessions in
addition...that would be delightful...”

Our last feasibility assessment was cost.
STAR-C-TM saved, on average, $1150/person
over traditional, in-person STAR-C. This was
due to the elimination of travel and fuel costs.

Efficacy (Aim 2)

We saw decreases in the frequency of upsetting
behaviors and reductions in the caregivers’
reactivity to the behaviors on the RMBPC.(18)
No significant changes were noted on the CES-D
(22) or the SCD (19) (Table 5). These findings
are based on a small sample size (n=14) and lack
sufficient power for identifying any important
effects of the intervention.

Desire to Institutionalize (Aim 3)

No significant changes were noted on the DTI.
For the 14 that completed the study protocol, one
caregiver noted she would possibly place and
another reported she was “very likely” to place at
the final assessment. These two caregivers had
lower (better) scores on the CESD (22) and the
RMBPC (18) than the sample average, but their
care recipients had lower (worse) scores on the
MoCA (23) than the group average.
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Participant Experience Rating

Overall, how convenient was your STAR-C-TM training?

I had good technical support from study team

I could easily see and hear the STAR-C-TM Consultant

It was easy to connect with the STAR-C-TM Consultant via
videoconferencing

If you had the option of in-home or telemedicine training, which
would you prefer?

Very convenient: 11
(79%)

Somewhat convenient: 2
(14%)

Not convenient: 0

No response: 1 (7%)

Agree: 14 (100%)
Neutral: 0
Disagree: 0
Agree: 14 (100%)
Neutral: 0
Disagree: 0

Agree 13 (93%)
Neutral: 1 (7%)
Disagree: 0

In-home: 0
Telemedicine: 8 (57%)
A combination of both: 6
(43%)

Table 4

STAR-C Telemedicine Measures: Pre-, Post- and Follow-up (n=14)

Measures (range) Pre Post p-value Follow-up
RMBPC Frequency (1-87) 489 (10.2) 44.4(10.1) 0.03* 43.1(122)
RMBPC Reaction (0-77) 329(145) 26.8(13.9) 0.003** 28.1(13.6)
SCB Objective (0-25) 12.6 (34) 11532) 008 12.4 (3.8)
SCB Subjective (25-100) 39.6(8.2) 369 4.7) 007 38.9(7.6)
DTI (Q. 6, likelihood of placement; 1= 14 14 0.72 14
Not at all likely to 5=very likely)
CES-D (0-60) 163 (11.8) 15.1(11.6) 043 159 (10.5)
#p<0.05; ** p<0.01
Table 5

Discussion

Our pilot findings suggest that it is feasible
to administer STAR-C-TM directly to
caregivers’ homes using telemedicine-based
videoconferencing, and the caregivers liked the
telemedicine-based option (Aim 1). STAR-C-TM
reduced the behavioral symptoms of dementia
and caregiver reactivity to them (Aim 2), but
STAR-C-TM did not reduce the caregivers’
considerations for long term placement (Aim 3).

For Aim 1, our findings mirrored McCurry
et al.’s (2015) in which most participants
completed the all 8 sessions. The percentage
of caregivers who completed our intervention
(82%) was lower than Teri et al.’s (2005) (89%),
but higher than McCurry et al.’s (2015) Oregon-
based study (64%). The high completion rates and
strong consumer acceptance may be due to three
qualities of STAR-C-TM: It was possible, private
and personalized.

11
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First, it was possible for the caregivers and
consultant to engage in STAR-C-TM because the
videoconferencing option was available online
and inexpensive. Oregon ranks 4th in the nation
for broadband coverage, making the telemedicine
mode of care an accessible option for many.
(26) Arguably, broadband coverage is limited in
some areas, which is an obstacle to widespread
implementation of programs like STAR-C-
TM. Yet, this trend is shifting, indicating that
broadband coverage is no longer a luxury but a
needed utility.

Second, privacy was a “taken for granted”
(24) benefit of STAR-C-TM. All visits
were conducted via a HIPPA-compliant
videoconferencing link, but what the caregivers
seemed to appreciate was that the consultant
could only see them and little else. This liberated
them from having to conform to social mores,
such as cleaning up the house (“You don’t see
the mess behind me”) or making coffee for the
consultant. Some caregivers felt that having a
stranger (the consultant) visit their home would
have caused emotional stress, such as anxiety
or suspiciousness on the care recipient’s part.
Further, consultant safety concerns (e.g., car
travel, unfriendly dogs, unsafe neighborhoods)
were non-existent. On the other hand, there is
value in seeing the full home environment and the
telemedicine option did not allow this. Despite
the limited view, the caregivers reported feeling
that the consultant cared about them and that the
intervention was tailored to their needs.

The STAR-C interventions are customized
to the needs of each family, (14, 15) and the
STAR-C-TM caregivers liked this personalized
approach with the one-on-one mode: “I like the
focus...we’re not talking about everybody else.”
Further, not all caregivers prefer the group setting.
(27) The literature points to two phenomena that
may interfere with group participation: stigma
by association and social anxiety. Werner et al.
(2008) found that caregivers experience stigma
by association due to care recipient behaviors,
and this stigma can curb caregivers’ desire to
seek support. Social anxiety may also play a role,
with over 5% of older adults having clinically
significant social anxiety.(29) Thus, the one-
on-one STAR-C-TM option may be alternative
for those who feel uncomfortable, for whatever
reason, in the group environment.

Caregivers reported feeling emotionally
supported within the technological interface.
Empathetic engagement is an important

concept in healthcare in that it promotes patient
engagement. This “digital empathy”(30) was
evident within the STAR-C-TM intervention as
this caregiver remarked about the consultant: “I
felt like I had a really good friend, and I really
appreciated that.” Of interest, many of the final
STAR-C-TM sessions ended with a “digital hug”
in which both the caregiver and the consultant
mimed a hug.

Regarding Aim 2 (efficacy), we found
significant changes in the frequency and
reactivity to care-recipient behaviors, but no
change in levels of depression. In contrast,
traditional STAR-C interventions have shown
improvements in depression.(14, 15) This may
be due to our small sample size, and the fact
that all telemedicine-administered post-tests were
completed with 14 caregivers, thus capturing all
the data. This diverges from other community-
based STAR-C interventions in which not all
post-tests were mailed back.(14, 15)

We did not find any significant changes in the
caregivers’ desire to place care recipients in long
term care (Aim 3). These findings are similar to
McCurry et al.’s (2015) who found no significant
change in caregiver’s likelihood of placing their
care recipients after receiving the traditional
STAR-C intervention. The lack of change in our
study may have been due to low levels of desire
to place at the beginning of the intervention.
While the decision to place is multi-faceted,
STAR-C-TM may have paradoxically provided
support for this decision because it addresses
caregiver health and encourages caregivers to
seek respite care when needed.

As a pilot, there were limitations. With
the small sample size, it was not powered
to generalize findings. We did not do a post-
intervention assessment of those who dropped
out of the study, so we don’t know what these
caregivers thought about the feasibility of the
study.

We did not control for external support group
participation because we wanted the STAR-C-
TM intervention to occur pragmatically, within
the day-to-day experiences of caregivers.
Additionally, some caregivers’ care recipients
were clinic patients of the consultant, which could
have influenced our findings.

Despite these limitations, our findings in this
pilot study indicate that providing the STAR-C
intervention via telemedicine is acceptable and
beneficial for caregivers for those with ADRD.
The benefits of pilot studies are that they prime
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us for more elegant, larger studies. This was
indeed the case for STAR-C-TM, which laid
the foundation for future work to assess fidelity
and efficacy. Our ultimate goal is to make
this program available to any caregiver with a
computer an Internet connection.
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