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Abstract

Individuals with heart failure (HF) typically live in the community and are cared for at home

by family caregivers. These caregivers often lack supportive services and the time to access
those services when available. Technology can play a role in conveniently bringing needed
support to these caregivers. The purpose of this article is to describe the implementation of a
virtual health coaching intervention with caregivers of HF patients (“ Virtual Caregiver Coach
for You”—VICCY). A randomized controlled trial is currently in progress to test the efficacy of
the intervention to improve self-care. In this trial, 250 caregivers will be randomly assigned to
receive health information via a tablet computer (hereafter, tablet) plus 10 live health coaching
sessions delivered virtually (intervention group; 7= 125) or health information via a tablet

only (control group; 77 = 125). Each tablet has specific health information websites preloaded.
To inform others embarking on similar technology projects, here we highlight the technology
challenges encountered with the first 15 caregivers who received the VICCY intervention and
the solutions used to overcome those challenges. Several adaptations to the implementation of
VIiCCY were needed to address hardware, software, and network connectivity challenges. Even
with a well-designed research implementation plan, it is important to reexamine strategies at
every step to solve implementation barriers and maximize fidelity to the intervention. Researcher
and interventionist flexibility in adapting to new strategies is essential when implementing a
technology-based virtual health coaching intervention.
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1| INTRODUCTION

1.1| Family caregivers

Approximately 41 million people in the United States are unpaid family caregivers for

an adult at the cost of $470 billion dollars annually (National Alliance for Caregiving &
AARP, 2015; Reinhard et al., 2019). These family caregivers—defined as spouses/partners,
relatives, and friends who provide a broad range of assistance and support (hereafter,
caregivers)—have the majority of the responsibility to care for ill, disabled, and elderly
individuals (Family Caregiver Alliance, 2014; Hoefman et al., 2017). Caregivers have more
stress, worse health status, poorer self-care, and a higher risk of death than noncaregivers
(National Academies of Sciences, Engineering, and Medicine, 2016; Van Houtven et

al., 2017). These caregivers often report having to cope with problems alone, thereby
accentuating stress and leaving them less motivated to focus on themselves (Dionne-Odom,
Demark-Wahnefried, et al., 2017; Wang et al., 2015).

Caregivers of adults living with heart failure (HF) experience many of the same issues as
caregivers of adults with other illnesses and conditions. HF patients often have other chronic
conditions resulting in complex care regimens that can complicate caregiving (Kitko et al.,
2020). The natural disease course for a person with HF is highly variable with a decline

in function over a period of time that may be long (Virani et al., 2020). Coping with the
patient’s HF symptoms and supporting their own self-care can be difficult for caregivers

as the role often involves supervising and monitoring adherence to complicated care
management treatments (Alpert et al., 2017; Sevilla-Cazes et al., 2018). The caregiving role
is further complicated by comorbidities and functional deficits (e.g., depression, cognitive
impairment, physical limitations) and coordinating frequent hospitalizations for the person
with HF (Buck et al., 2015; Wingham et al., 2015). Similar to other populations, caregivers
of persons with HF often are burdened, stressed, and follow a poor regimen of self-care
(Dionne-Odom, Hooker, et al., 2017).

1.2 | Interventions for caregivers of patients with HF

The few intervention studies conducted with caregivers of patients with HF have focused
on improving caregiver burden, stress, or health status (Evangelista et al., 2016; Liljeroos et
al., 2017; Pressler et al., 2016; Srisuk et al., 2017). Among these studies, the most common
interventions involve psychoeducational approaches based on a variety of methods such as
face-to-face sessions, home visits, telephone calls, and/or virtual monitoring (Evangelista et
al., 2016). Although some investigators have focused on helping caregivers support patient
self-care, none have focused on improving caregiver self-care (Piette et al., 2015; Srisuk et
al., 2017).
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1.3| Using virtual approaches to support caregivers

Successful implementation of potentially effective interventions is impeded when caregivers
are homebound with caregiving duties (Grant et al., 2003; Saunders, 2012). Yet, such
isolated caregivers may be among the most stressed and in need of support (Hayes et al.,
2015). Providing a virtual intervention that is convenient, requires limited time commitment,
has no travel costs, is flexible, and can accommodate caregiver preferences, seems like an
optimal solution to improve caregiver self-care.

Chi and Demiris (2015), who conducted a review of virtual interventions to support
caregivers of both adults and children with a variety of conditions, concluded that caregivers
were satisfied and comfortable with virtual support. In another review of eight open-

label trials and 16 randomized controlled trials, the authors concluded that Internet-based
interventions were effective in reducing caregiver stress and improving caregiver well-being
(Hu et al., 2015). This finding is important because caregiving responsibility often confines
caregivers to the home in close proximity to the patient with HF, limiting caregivers’ ability
to attend in-person sessions (Saunders, 2012).

Developing a support intervention that can be delivered virtually wherever the caregiver
maybe is a reasonable approach to supporting caregivers. Although there is literature
suggesting a “digital divide” among older adults based on race, ethnicity, and socioeconomic
status, technology access among older adults and caregivers has been steadily increasing
(Anderson & Perrin, 2017; Yoon et al., 2020; Young et al., 2014). Leveraging the growing
availability of technology, broadband accessibility, and overall declining costs of technology,
we developed a live, virtual intervention. Given the recent coronavirus pandemic, a
technology solution for homebound caregivers is all the more significant and relevant.

1.4| Purpose

The purpose of this article is to describe the implementation of a virtual health coaching
intervention with caregivers of HF patients (* Virtual Caregiver Coach for You”—ViCCY
[pronounced “Vicky™]). The intervention is part of a current randomized controlled trial
testing the efficacy of VICCY to improve self-care. We detail (a) application of the

ViICCY health coaching intervention using specific technology, (b) challenges experienced
delivering the intended intervention, and (c) solutions the health coaches used to implement
the intervention when technological challenges occurred. The early lessons learned can
inform others embarking on similar technology interventions about the specifications,
procedures, and technology challenges encountered when designing and delivering a virtual
intervention.

2| DESCRIPTION OF INNOVATION

2.1 | Testing the virtual caregiver coach for you

In preparation for the trial, three pilot studies were conducted to adapt the intervention

for caregivers. We first enrolled seven homebound female spouse caregivers of patients
with HF and interviewed them to identify stressors associated with caregiving. The plan
for the health coaching intervention was described, all participants were receptive to the
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electronic intervention, and five of the seven women wanted to participate, indicating they
were desperate for help (Sigafus & Riegel, 2010). In the second pilot study, four methods

of communication were tested—telephones, tablet computers (iPads) with video, laptop
computers with video, and a detachable webcam, and touchscreen videophones. The iPad
facilitated privacy by allowing the caregiver to move away from the person with HF while
conversing and was preferred over other devices. In the third study, the feasibility of our
planned methods was assessed, and we pilot tested the VICCY intervention (Riegel et al.,
2013). Four caregivers of patients with HF (white, female spouses, mean age 66 + 8.5 years)
were each given an iPad. Study interventionists, referred to as health coaches, engaged each
caregiver in eight support sessions over a 3-month period. Each session lasted approximately
1 h. Data were collected at enroliment and 3 months later. Technology problems were

more common among coaches than caregivers and were quickly resolved with assistance.
Together these pilot studies illustrated that caregivers were interested in participating, they
were comfortable with the tablet computer technology (hereafter referred to as tablet),

and our proposed methods were feasible. We learned to hire health coaches adept with
technology and to ensure that participants had a strong Internet connection (Riegel et al.,
2013).

The content of the VICCY intervention is based on the Transactional Model of Stress and
Coping (Lazarus & Folkman, 1984). A full description of the theoretical underpinnings of
the intervention has been published elsewhere (Riegel et al., 2019). Briefly, the intervention
is designed to be delivered over a 6-month period through 10 virtual sessions with a trained
health coach. The same coach delivers the intervention for all 10 sessions. The intervention
covers evaluating caregiving demand, assessing stressors and coping resources, using self-
care to support coping, getting better sleep, recognizing and changing automatic thoughts,
learning relaxation techniques, building confidence, and evaluating the implementation

and effectiveness of the sessions (Riegel et al., 2019). VICCY sessions are designed

to be provided using video-conferencing technology and can easily be deployed in any
location. Periodically two members of the study team review audio recordings from ViCCY
intervention health coaching sessions for fidelity to the session content.

2.2 | Description of a study testing the innovation

The study is designed as a single-center phase Il randomized controlled trial in which
enrolled caregivers of persons living with HF are randomized into an intervention or

control group (Riegel et al., 2019). Caregivers in both the intervention and control group
receive a tablet pre-programmed with health information websites (e.g., patient education
materials from the Heart Failure Society of America, self-care websites on relaxation and
meditation techniques, nutrition, exercise). In addition, caregivers in the intervention group
receive VICCY intervention. Caregivers receive a call at 1-month after enrollment to answer
questions about health care resource use and to receive a reminder to use their tablet. At 3,
6, 9 and 12 months after enrollment, caregivers are contacted by phone to complete survey
items on self-care, stress, coping strategies, self-rated health, and work status. The specific
aims of the trial are to (a) compare the efficacy of VICCY to standardized health information
alone in improving self-care and (b) estimate the cost and cost-effectiveness of the VIiCCY
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intervention. The study is registered with ClinicalTrials.gov (NCT03988621) and the full
research protocol description is available online (Riegel et al., 2019).

2.3 | Study enrollment

A total of 250 caregivers will be enrolled in the trial (125 per group). All participants will
be recruited from the largest outpatient HF clinic in southeastern Pennsylvania and from
the affiliated academic tertiary medical center’s main hospital. Patients and their caregivers
travel from hundreds of miles away to receive care at this outpatient HF clinic. Because the
intervention is virtual, there are no restrictions on where the caregivers reside. As of April
30, 2020, 40 caregivers had enrolled in the trial.

Once enrollment and baseline data are collected, caregivers are randomized into groups
using a process to achieve equal distribution on key participant characteristics (i.e., gender,
relationship to the patient) known to influence perceived caregiving burden and receptivity
to interventions (Schrank et al., 2016). The study project manager notifies the caregiver of
his or her group assignment (intervention or control) by telephone, email, or message (based
on the caregiver’s preference). This trial and evaluation were reviewed and approved by the
University of Pennsylvania Institutional Review Board.

2.4 | Technology

All enrolled caregivers, regardless of group assignment, are provided with a Samsung
Galaxy Tab A tablet with an embedded camera capable of full two-way duplex video

and real-time audio transmission. To reduce any equity, inclusion, or access barriers, all
tablets were set up with mobile connectivity using a major cellular network provider. The
Samsung tablet was chosen over the iPad that was tested in the pilot study based on cost.
The tablet serves two purposes: (a) provides equal access to the targeted HF and self-care
websites and (b) supports providing the virtual health coaching intervention using video
conferencing software embedded in the tablet (required bandwidth: 800 kbps/1.0 Mbps for
high-quality video; receiving 1080p high definition video requires 2.5 Mbps; sending 1080p
high definition video requires 3.0 Mbps).

The tablets for both groups are identical with the same links and software. The tablets

are configured so that all other features of the tablet are locked. This choice was based

on the belief that tablets with limited function (e.g., blocking all non-study functions: no
email, inability to connect to a Wi-Fi network, or search freely on the Internet) would
maintain software integrity, deter unwanted use, and increase the likelihood of having the
tablet returned after 6 months. All technology is managed by a group hired specifically to
purchase and set up the tablets. This technology support team manages the hardware and
software purchased for the study tablets, providing team training and ongoing one-on-one
consultation with health coaches, remote trouble-shooting, and group support to the team
related to the tablets.

2.4.1| Using the tablet—Directly after enrollment, all caregivers are given the study
tablet. Trained staff provide instructions on how to turn on the tablet, how best to set it up
at home (e.g., plugged in charging, case open), how to access the links on the home page
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(including what to do if they are assigned to the intervention group), and who to contact if
they have any problems with the tablet. The study staff also provide the caregiver with a
step-by-step manual on the use of the tablet and trouble-shooting guide.

Regardless of group, caregivers are encouraged at enrollment and then at the 1 month during
a check-in, a follow-up call to spend a minimum of 30 min each week using the tablet to
access the Internet sites on the tablet. In addition, all participants receive digital newsletters
pushed out to their tablets, which provide useful self-care information. Time spent accessing
the Internet sites is not collected in either group. Each caregiver signs an agreement to keep
the tablet in good working order and return it to the study team at the end of the 6-month
active intervention. A prepaid postage padded envelope is provided for returning the tablet at
the completion of 6 months.

2.5| Health coaches

Health coaches are individuals who are credentialed to safely guide clients in behavioral
change to promote wellness (Huffman, 2016). Experienced health coaches with skills in
health coaching, motivational interviewing, basic knowledge about HF, and comfort using
technology were hired to deliver the intervention. To prepare for the role, the three health
coaches joined the full study team for a 2-day in-person intensive training about the health
coaching intervention. The health coaches were provided with the VICCY standardized
treatment manual that specifies the format and questions to guide each intervention session.
In addition, health coaches were trained on how to log into the cloud-based video
conferencing platform. They practiced using the intervention virtual conference rooms
during the health coaching sessions and accessed websites on tablets provided to the
caregivers in the trial. Standardized training and routine study group meetings at 2-week
intervals are used to ensure that the intervention is conducted similarly by all the health
coaches.

2.6 | VICCY intervention

Evidence suggests that delivering an intervention virtually supports building rapport between
the health coach and caregiver (Wakefield et al., 2008). The intervention, therefore, is
designed to provide 10 virtual support sessions to caregivers, using audio and video, during
the first 6 months of the study. Coaching and motivational interviewing are used in all
sessions (Huffman, 2014).

ViCCY sessions are provided by Health Insurance Portability and Accountability Act
(HIPAA)-compliant video conferencing technology embedded in the tablets. Three separate
accounts were created to allow each of the three health coaches to access the video
conferencing software. Each account is set up with five unique virtual conference “rooms”
that can be used to provide the intervention. The video conferencing platform resides in

the cloud. Each coach uses their own computer (PC or MAC) to log into one of the three
accounts that provides access to 1 of the 15 virtual conference rooms (3 accounts with 5
rooms each = 15 private virtual conference rooms).

To launch a session, the health coach logs into the secure cloud account from a computer
(i.e., laptop or desktop). The health coaches have a list of all the tablets and their assigned
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virtual conference room number. When a caregiver selects the icon for the virtual conference
room on the tablet, the caregiver goes directly into that specific virtual conference room
associated with the tablet.

When the health coach is assigned a new caregiver, the health coach contacts the caregiver
by phone, email, or text within 2 days to set up the initial session (to occur ideally within 1
week of enrollment). The health coach asks the caregiver how comfortable they are with the
tablet and works with the caregiver to test the video conferencing software before the first
session. The health coaches are provided with images of what the caregiver sees when using
the tablet to assist them with navigation. See Figure 1.

2.7| Intervention session documentation

The health coaches are expected to complete 10 intervention sessions over 6 months.
Although originally planned to be front-loaded, because of caregiver scheduling issues, the
health coach and caregiver identify a mutually agreed upon schedule (e.g., clustered weekly
and then spaced out over the remaining time or scheduled every other week). Health coaches
document the total number of completed intervention sessions with each caregiver and take
notes on what topics are discussed, details of the session goals, overall perception of how
the session went, and rate the session’s audio and video quality (Excellent, Fair, Poor). For
any session where the rating was fair or poor, the health coach provides a brief one- to
two-sentence comment on what happened and, if the tablet was not used, what technology
was used to complete the session (e.g., telephone, cell phone). In addition to the VICCY
intervention session ratings, health coach sessions are discussed in the routine study team
meetings. During these meetings, we discuss strategies used to engage caregivers, handle
common problems, and alternative strategies used to deliver the intervention.

3| IMPLEMENTATION OF THE VICCY INTERVENTION

3.1| Intervention sessions

Of the first 21 caregivers assigned to the intervention group, 3 were unable to be reached,

1 decided not to participate in the intervention, and 2 patients died before the caregivers
received the complete intervention. Of the 15 caregivers who had the opportunity to receive
the intervention, the median number of sessions received was 10 (average: 7, range: 0-11).
Although health coaches were available for all sessions, caregivers missed sessions because
of the demands of caregiving, the dynamic state of their family member’s illness, and
priorities other than research. Six caregivers completed fewer than 10 sessions each due to
issues such as lack of time to participate and lack of interest, explaining why 41 of a possible
60 sessions for these 6 caregivers were not completed.

Among the 109 sessions completed, health coaches rated the quality of the video used
during a session as poor 44% of the time and use of audio as poor 13% of the time. The
average length of a session was 59 min (range = 10-155 min). Table 1 presents the number
of sessions completed.

Reliable use of the video conferencing technology was a challenge. Overall, the video
conferencing software was successfully used for the whole session (1= 28) or most of a
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session (7= 10) in 38 of 109 sessions. Among the remaining 71 sessions, the health coach
had to adapt the implementation of the intervention due to the tablet failing to connect to the
network (see Table 2). An adaptation (FaceTime either in addition to starting with the video
conferencing software [/7=17] or alone [#7 = 18]) supported compliance in using virtual
technology to deliver the health coaching intervention over two-thirds of the time (73 out of
109 sessions).

3.2 | Lessons learned

Examination of the first 21 randomly assigned intervention participants highlights some
important lessons learned for scholars embarking on this type of technology-driven research.
Three major areas to examine on a continuous basis include connectivity, software
maintenance, and hardware issues. Examples of each challenge and potential solutions are
presented below.

3.2.1| Connectivity—A frequently encountered challenge was achieving or maintaining
connectivity. Health coaches reported video sessions dropping connection anywhere from 3
to 30 min into a session. Sometimes the audio remained clear, but the video was lost. Other
times the audio and video both stopped working and, when the caregiver tried to reconnect,
they were met with the message “no network connection.” For some caregivers, the tablet
would not connect to the cellular network to enable the use of the video conferencing
software. Rebooting did not resolve the problem.

Solutions: When connectivity was the challenge, the health coaches asked the caregivers
to move to a different room or location in his or her home to improve the mobile signal
strength. For some caregivers, the ability to change rooms was not feasible (e.g., no place
to move to for privacy) and for others, moving rooms did not result in improvement. If
they were unable to resolve the problem, to maintain the virtual face-to-face intent of the
study protocol, the health coaches offered switching to the iPhone application FaceTime,
if the caregiver had an iPhone. This occurred in almost one-third of the sessions (35/109).
If the caregiver did not have a compatible smartphone, health coaches offered to skip the
video and use the telephone to complete the session. In some cases, if there had been

any level of connectivity, the health coaches continued to encourage the use of video
conferencing software. If the caregiver was never able to enter the video conferencing
session, however, and use of the alternative method worked, all future sessions often
migrated to the alternative.

The selected video conferencing software was chosen to provide a private space and a secure
setting to deliver the intervention. When the video conference room software worked, the
health coaches reported that the sessions ran smoothly, and the quality of the video and
audio quality were usually rated as excellent. Likely these issues were directly related to
variability in the mobile connectivity of the tablet to the wireless provider. We chose a
wireless carrier with a large coverage area, but still encountered problems.

Another possible issue is that the video conferencing software chosen requires 2.5-3.0 Mbps
—maximum data transfer rate expressed in bits per second (bps). The level of bandwidth
required for high definition video coupled with poor connectivity may be a cause for the
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challenges experienced by some intervention group caregivers. One solution that we are
trying is to use video conferencing software that requires less bandwidth (<2.0 Mbps). For
caregivers with an iPhone, the switch to using FaceTime has worked well, most likely due to
the caregiver’s iPhone being connected to a local Wi-Fi network.

3.2.2| Software maintenance—Software maintenance became an issue about 5
months into the trial. This manifested as broken links to websites and users received
notification from the operating software about the need for an update. Because the tablets
were locked, the caregivers were unable to complete the updates.

Solutions: The technology support team pushed out updates to the tablets to fix the broken
or outdated links and to install the operating system and software updates. This solution is
time-consuming. It entails contacting each caregiver in the study for both the intervention
and control groups to remind them to keep the tablet plugged in and the case open to allow
remote software updating and programing. The time may be worth-while, however, because
there is an indication the updates also may improve the aforementioned connectivity issues.

3.2.3| Hardware—Hardware challenges presented as both user maintenance (e.g.,
battery not charged) as well as unexpected tablet responses such as the tablet “going to
sleep” even with a full battery charge. During individual sessions, caregivers and health
coaches noted the tablet could not connect properly to the data plan if there was a low
battery or the tablet would shut down during a session if it was not fully charged. The exact
nature of the tablet “going to sleep” was less clear, although we suspect it relates to a timer
setting on the tablet system.

Solution: To deal with hardware challenges, the coaches scheduled special sessions with
the caregiver using the tablet while a member of the technology support team tried to
remote into the tablet to evaluate the problem. When battery charge was determined to be
a major issue, the technology support team provided specific guidance on best practices for
keeping the tablets working properly, and this content was added to the caregiver training
and manual. In addition, the health coaches now remind the caregivers before, during, and
after sessions to leave the tablet plugged in and charging at all times, a strategy that has
resolved the problem for some caregivers.

The tablet “going to sleep” during a session, however, was not solved completely by the
battery charge solution. All tablets with this problem were remoted into and the screen
“sleep” timer setting checked. This setting was the same on all tablets and did not appear to
be the problem, thus no specific solution has been identified. The solution identified by the
caregiver was to keep touching the tablet during the session to keep it “awake.”

4| DISCUSSION

Challenges encountered early in the trial provide several important lessons. Although
using video technology to deploy a virtual intervention may not be new (Chi & Demiris,
2015), using technology to support caregivers of persons with HF is not common. With
each enrolled caregiver and completed VICCY session, the health coaches and team
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developed a set of standard adaptations to try to address common technology problems faced
during a structured clinical trial. The lessons learned presented here have three important
implications.

First, the use of a tablet to deliver standardized health information and the virtual health
coaching intervention is feasible but requires flexibility. Most sessions required the health
coach to adapt the implementation of the intervention to complete the intervention session.
About 26% of intervention sessions (Table 2) were conducted as originally specified with
both video and audio. Both the intervention and control groups have had problems related
to broken health information links. Although it is not common for the main website links to
change, it does occur indicating the need to routinely check the links.

Other design considerations include providing mobile connectivity and choosing a cellular
plan with a broad network to provide everyone with access. We did not consider, however,
that the video conferencing software bandwidth parameters might exceed what some areas
can provide. In this trial, caregivers’ tablets are blocked from connecting to a personal

or public Wi-Fi network, which limits the caregiver in using alternative networks to
improve connectivity. Allowing connectivity to personal or public Wi-Fi networks should
be considered to decrease this potential challenge.

Second, both the control and intervention groups receive a tablet already configured with
standardized health information and virtual health coaching video conferencing software.
This approach was chosen to eliminate disparities noted in previous studies (Yoon et al.,
2020). Yet, not all barriers are eradicated. The current COVID-19 pandemic has highlighted
the potential widening of the digital divide due to health and economic disparities and

lack of infrastructure in some communities (Almufleh & Givertz, 2020; Bakhtiar et al.,
2020; Hirko et al., 2020; Khilnani et al., 2020; Nouri et al., 2020; Wosik et al., 2020). As
many aspects of life in the United States moved online, older adults and those with greater
economic disparities were unprepared for the impact and the resulting isolation (Conger &
Griffith, 2020). Offering virtual supports to individuals requires access to both hardware
and connectivity. In the United States, free Wi-Fi was one quick solution implemented to
bridge this divide, but without adequate hardware (e.g., smartphone, tablet, or computer),
this solution is incomplete. From a research perspective, the COVID-19 pandemic altered
the way in which traditional research has been conducted (Verna et al., 2020), yet virtual
interventions, such as the one described here, have been able to continue. A highlight of
this intervention is the provision of both hardware and connectivity as well as a person
caregivers can connect with for support while isolated at home.

For the intervention group, the sessions are still being delivered to the caregivers by the
health coaches but not always using the original video conferencing software installed on
the tablets. From the start, we anticipated problems and had a strong system in place to
document the challenges, discuss them, and troubleshoot with the coaches and caregivers.
Close monitoring and flexibility are key to recognize that issues are occurring so that

the team can quickly adapt, resolve, or accept novel ways to solve them. These technical
challenges will continue to be monitored over the remainder of the trial. Modifications will
be made as needed. At this point, we are trying different video conferencing software and
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considering the use of a different tablet (e.g., iPads). The challenges associated with poor
connectivity due to the structure of the home or the mobile cellular carrier, however, cannot
be modified.

Third, while the technology was piloted in prior work, the exact tablet model and video
conferencing platform modifications used are slightly different. Newer models of tablets,
operating systems and software improvements, and greater mobile connectivity, although
seen as advances, appear to have created a challenge in the startup of this trial. Testing all
hardware and software again, especially if modified from the pilot study, in as many possible
scenarios before the start of a trial should be considered, if feasible. Setting up a schedule
for pushing out updates to tablets is essential. Once updates were sent out to the tablets
many issues were resolved among the newer enrolled caregivers.

Reliable and responsive technology support is critical. Having a good relationship with your
technology support team is essential to keep tablets in optimal working order throughout
the study. Developing standardized processes to document the tablet problems, the solutions
implemented by the technology support (e.g., updating the operating system, fixing broken
links), and the time required to make the modifications are essential. This information
facilitates examining the root cause of an adaptation to the delivery of the intervention as
well as determining the cost of an intervention. In addition, having computer savvy health
coaches with the ability to work together and develop a set of adaptations to meet the
intervention group’s collective needs has been critical to moving the intervention forward.
Developing early consensus on acceptable, standardized procedures to adapt the delivery of
the intervention and collect data about all modifications is an essential element to the design
of a study.

There are several pros and cons to the decisions made in the setup of the tablets for the
current study. The pros are that by standardizing the tablets everyone received the same
technology, mobile connectivity, and health information intervention, as well as the same
problems with the need for operating system updates, poor connectivity, and broken health
information web links. In addition, all caregivers received a digital copy of the caregiver
manual that has all the same health information links on the table in the manual, thereby
allowing the caregiver to access those links through their own devices.

Some cons are that by locking down the tablet, the caregivers are unable to print any
material they may find and wish to keep, nor can they email the information to themselves
or others. Only mass emails pushed out to all tablets by the technology team are possible.
Having individual email available on each tablet may have been useful in pushing out
reminders for follow-up interviews, setting up calendar invites, and connecting with the
study team electronically. One aspect that is not being tracked in this study but may be

of interest to others designing similar work, is the frequency of accessing the health and
self-care links made available to all study subjects. Tracking sites accessed and the time
spent on specific sites might be useful to determine if the site or time spent has an impact on
self-care.
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There is limited research comparing virtual interventions to telephone interventions. In

a recently published study, the main differences between the two groups were that the

video intervention had greater odds of connectivity difficulties at the start of the study,
connection loss during sessions, and trouble hearing the study participant, in comparison

to the telephone group (Byaruhanga et al., 2020). Most of the available literature compares
telephone to usual care (e.g., in person or health information only) or virtual to usual care,
often lacking a description of challenges encountered and solutions used (Gately et al., 2019;
O’Brien et al., 2018; Waller et al., 2017). More research examining the relative value of
using video versus telephone interventions with caregivers is greatly needed.

When developing and launching interventions using technology, teams need to closely
monitor technical issues and be prepared to implement solutions that best support the
delivery as intended. The findings here inform readers of the challenges and solutions to
consider. Balancing the cost of the technology, and the time it takes to troubleshoot, with the
quality of the intended delivery of the intervention will be explored with findings from this
trial.
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TABLE 1

. . . - a
Counts of intervention sessions for 15 caregivers

Session number Number of completed health coach sessions
1 15
2 14
3 12
4 11
5 9
6 9
7 9
8 9
9 9
10 9
Booster 3

Total count of sessions 109

a ] . . . . . . .
Of the first 21 caregivers randomly assigned to the intervention, 6 caregivers completed no sessions for the following reasons: unable to reach
the caregiver after enrollment (7= 3), the patient died before the caregiver started the intervention (/7= 2), and one caregiver reported wanting a

different type of intervention.
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Audio and video connectivity

Session technology used

Video conferencing on tablet
Both audio and video (start to finish)
Video for a portion then audio only
Attempted but switched to FaceTime
Attempted but switched to telephone

Total
FaceTime only
Phone only

Total

28
10

62
18
29

109

%
25.7
9.2
15.6
6.4
56.9
16.5
26.6
100.0
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