1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuey Joyiny

Author manuscript
J Am Med Dir Assoc. Author manuscript; available in PMC 2022 July 01.

-, HHS Public Access
«

Published in final edited form as:
JAm Med Dir Assoc. 2021 July ; 22(7): 1396-1402.e18. doi:10.1016/j.jamda.2021.03.015.

Telemedicine and Dementia Care: A Systematic Review of
Barriers and Facilitators

Julie S. Yi, BS?, Corinne Pittman, BAP€, Carrie L. Price, MLSY, Carrie L. Nieman, MD,
MPH¢f* Esther S. Oh, MD, PhD¢&"
aJohns Hopkins University School of Medicine, Baltimore, MD, USA

bHoward University College of Medicine, Washington, DC, USA

¢Cochlear Center for Hearing & Public Health — Johns Hopkins University School of Public Health,
Baltimore, MD, USA

dAlbert S. Cook Library, Towson University, Towson, MD

eDepartment of Medicine, Division of Geriatric Medicine and Gerontology, Johns Hopkins School
of Medicine, Baltimore, MD, USA

‘Department of Otolaryngology-HNS, Division of Otology, Neurotology & Skull Base Surgery,
Johns Hopkins School of Medicine, Baltimore, MD, USA

Abstract

Objectives—An increasing reliance on telemedicine for older adults with cognitive impairment
requires a better understanding of the barriers and facilitators for this unique patient population.

Design—The study team queried PubMed, Embase, the Cochrane Library, PsycINFO, CINAHL,
Scopus, and Clinical Trials.gov on May 1, 2020 for studies in English published from January 2010
to May 2020.

Setting and Participants—We conducted a systematic review of articles investigating the use
of telemedicine among older adults with Alzheimer’s disease and related dementia (ADRD) or
mild cognitive impairment (MCI) that focused on the patient and care partner perspectives.

Methods—Telemedicine encounter purpose, technological requirements, and findings regarding
sensory needs were extracted. The Cochrane Collaboration’s Risk of Bias Tool was applied for
quality assessment.

Results—The search yielded 3551 abstracts, from which 90 articles were reviewed and 17 were
included. The purpose of telemedicine encounters included routine care, cognitive assessment, and
telerehabilitation. All studies reported successful implementation of telemedicine, supported by
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patient and care partner satisfaction, similar results on cognitive assessment and diagnosis
compared to in-person visits, and improvement in outcome measures following rehabilitation. 16
studies relied upon staff and care partners to navigate technologies. Six studies reported
participants reporting difficulty hearing the provider during the telemedicine visits. Five studies
excluded participants with visual or hearing impairment due to the potential difficulty of using
telemedicine technology. No studies reported technological adaptations to account for sensory
impairment.

Conclusions and Implications—Telemedicine is well-received among patients and care
partners, but successful delivery incorporates support staff and the care partners to navigate
technologies. The exclusion of older adults with sensory impairment, especially given that it is
highly prevalent, in developing telemedicine systems may further exacerbate access to care in this
population. Adapting technologies for sensory needs is critical to the advancement of accessible
dementia care through telemedicine.

Brief summary:

Successful delivery of telemedicine incorporates support staff and care partners to navigate
technologies. Adapting technologies for sensory needs is critical to the advancement of accessible
dementia care through telemedicine.

Keywords

telemedicine; telehealth; dementia

Introduction

Telemedicine has emerged as a rapidly expanding model of care for patients, including
persons living with dementia and their care partners,! especially in the setting of disrupted
healthcare norms of the COVID-19 pandemic.? Telemedicine via synchronous
videoconferencing lends itself well to the clinical interview that is of primary importance in
providing routine care for older adults with Alzheimer’s disease and related dementias
(ADRD) and allows clinicians a glimpse into the patient’s home environment? while
maintaining physical distancing to protect this high-risk group.? The success of this model
of care, however, is dependent on a patient’s reliable access to technology in addition to the
ability to see, hear, and understand the clinician. 25 Telemedicine delivery in the home
requires a smartphone, tablet, or computer, along with a stable internet connection and the
ability to troubleshoot technological issues.2 From the user perspective, telemedicine
requires patients to have adequate hearing and vision, along with motor and cognitive
abilities to connect with providers and understand their treatment plan.®> These requirements
pose a challenge for older adults with ADRD, who may have different needs when
interacting with telemedicine systems due to age-related changes in sensory and cognitive
abilities.>6

Age-related hearing loss is highly prevalent, with a prevalence up to 90% in persons with
dementia.”~® However, age-related hearing loss often goes untreated. Hearing loss can
complicate providers’ assessment of cognitive function, 1911 and these difficulties may be
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compounded in telemedicine encounters when patients are limited in their ability to optimize
audio and visual quality in a novel situation.® Telemedicine encounters that do not
adequately account for hearing loss may risk inaccurate understanding of instructions and
limit the patient or care partner’s ability to enact their treatment plan. In addition, cognitive
impairment is a risk factor for non-use of technology among older adults.1? Visual
impairment is also highly prevalent, with more than 30% of persons with dementia estimated
to have vision impairment,13 and global population estimates for moderate/severe vision
impairment at 2.1 million.14 Furthermore, 11.3% of older adults 80 years or older have dual
sensory impairment, with significantly increased risk for dementia.1® Thus, age-related
changes in sensory and cognitive abilities must be taken into account when delivering
telemedicine.

Successful delivery of telemedicine also depends on the technological proficiencies of the
care partner and the ability of the patient with ADRD to interact with the provider remotely.
This added burden of technological proficiency that telemedicine requires may further limit
the successful uptake of telemedicine as a modality for routine care among older adults with
ADRD. Without the necessary adaptations to account for technological and sensory needs in
this population, older adults with ADRD may be quickly left behind as telemedicine
becomes increasingly relied upon in the future. Furthermore, accounting for technological
and sensory needs in this population presents an opportunity to extend access to dementia
care and reduce the burden of transportation, financial costs, and travel time for individuals
and care partners.

Previous studies investigating the use of telemedicine for older adults with ADRD have
largely focused on reducing the burden and stress of care partners, with relatively little focus
on the patient experience.! A closer examination of the unique issues regarding
technological feasibility and sensory needs from a patient perspective may inform future
efforts to support older adults with ADRD engaging in telemedicine. Given the growing
population of older adults with dementia who face difficulty in navigating the health care
system, 16 improving telemedicine systems to adapt to the needs of this population is
imperative. The objective of this study was to perform a systematic review to understand the
state of the literature on synchronous in-home or clinic video-based telemedicine visits for
older adults with ADRD or mild cognitive impairment (MCI), and characterize
technological barriers and facilitators in providing care that is responsive to their needs,
including sensory related.

Literature Search Strategy

The study team queried PubMed via PubMed.gov, Embase via Embase.com, the Cochrane
Library via Wiley, PsycINFO and CINAHL via EBSCOhost, and Scopus via Elsevier, and
ClinicalTrials.gov on May 1, 2020 for studies in English published from January 2010 to
May 2020. We chose 2010 as the starting point to understand how telemedicine technology
has evolved in the past 10 years. This review adhered to the Primary Reporting Items for
Systematic Reviews and Meta-analyses (PRISMA) guidelines (Appendix 1).17 The team
performed a pilot search in PubMed to identify key articles to build a search strategy that
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included relevant terminology. An informationist (CLP) trained in performing database
searches for systematic reviews developed the search strategy of relevant terms that included
both controlled vocabulary, where appropriate, and keyword terms for the concepts of
ADRD or MCI and telemedicine. The complete search strategy is provided in Appendix 2.
The initial search yielded 6414 studies, of which 2863 duplicates were removed, resulting in
3551 unique studies (Appendix 3).

Study Selection

Two reviewers (SJK and CP) independently screened the title and abstract for each article
according to pre-defined criteria. Studies were included if they met the following criteria: 1)
study population is focused on older adults with ADRD or MCI 2) intervention is a video-
based synchronous telemedicine visit delivered at home or outside the home, 3)
interventions and outcomes that involve direct participation by the older adult with ADRD
or MCI, rather than the care partner alone, 4) published from 2010 to 2020, 5) written in
English, and 6) full-text available. Studies were excluded if they met the following criteria:
1) study not written in English, 2) full-text unavailable, 3) wrong study design (review, not
peer-reviewed), 4) wrong population (persons without MCI/ADRD, care partners are
primary study population), 5) wrong intervention (mobile health apps, asynchronous
telemedicine, primary focus on care partner support). Conference proceedings, abstract
submissions, and graduate theses were excluded. All study desgns were considered as long
as the manuscript included original data. Each title/abstract reviewed was categorized as
“include for full-text review”, “maybe”, or “exclude.” Relevant systematic reviews or
literature reviews were also included for the purpose of identifying additional articles.
Discrepancies were resolved by discussion between both reviewers and adjudication by an
independent third reviewer (CLN). Following title and abstract screening, the remaining
studies underwent full-text screening. Two reviewers (SJK and CP) completed the full text-
screen using a hierarchical method of exclusion with discrepancies resolved by a third
reviewer (CLN). Lastly, the reference lists of the included articles and systematic/literature
reviews were examined to identify additional articles for inclusion.

Data Extraction and Quality Assessment

All study data were extracted using a standardized data collection form, which included the
following: design (pilot study, randomization), study location, intervention location, sample
size, recruitment method, participant inclusion/exclusion criteria, encounter purpose,
intervention content, outcomes, staff/care partner requirements, technological requirements/
issues, participant sensory impairment, and demographic characteristics. Significant
methodological heterogeneity precluded a meta-analysis of the included studies. Qualitative
summary focused on intervention characteristics, technological requirements, and participant
level characteristics.

The Cochrane Collaboration’s Risk of Bias tool was used for quality assessment as shown in
Appendix 4. Criteria included random sequence generation, allocation concealment,
blinding of participants and personnel, blinding of outcome assessment, incomplete outcome
data, selective reporting, and other sources of bias.18 Two reviewers (SJK and CP)
independently assessed each of the included studies, rating them as ‘high’, ‘low’, or
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‘unclear’ risk of bias for each criterion. Discrepancies in quality assessment were resolved
by a third reviewer (CLN). For each domain, the support for judgment is detailed in
Appendix 5. The full-text manuscripts for each study were used in summarizing the support
for judgment. Among other domains included in the Cochrane Risk of Bias Tool, ‘blinding
of participants and personnel’ as well as ‘other sources of bias” were not included in this
review. Blinding of participants and personnel was not possible given the nature of
telemedicine interventions, and was therefore excluded from the assessment. All studies
reported insufficient information to assess other sources of bias, so this domain was also
excluded from Appendix 4.

The initial search identified 3551 unique abstracts (PubMed 907, EMBASE 1947, Cochrane
527, PsycINFO 739, CINAHL Plus 755, Scopus 1498, Clinicaltrials.gov 41), from which
3461 were excluded in the initial title and abstract screen. Of the remaining 90 articles that
underwent full-text review, 17 studies met inclusion criteria (Appendix 3).1°

Appendix 6 summarizes key characteristics of the of the studies included in this review,
which include 7 randomized pilot studies, 9 non-randomized pilot studies, and 1 randomized
controlled trial (RCT).20 8 studies conducted telemedicine visits with participants at remote
or satellite clinics connecting via video-conference with providers at hospitals or academic
centers (e.g., university affiliated hospital, university affiliated clinic, or university research
facilities).2128 In 4 studies, both the participant and provider were located at hospitals or
academic centers.2%-32 A smaller number of studies conducted telemedicine visits in the
home setting29-33:34 or at adult day care centers and nursing homes.3:3¢ Included studies
were published between 2011-2020, with 8 studies published in the US,22:24,26-28,32-34
followed by Canada,?1:25:29 Australia, 2931 Italy,30:36 Portugal,3° and South Korea.23 5
studies randomized participants to in-person visit vs. telemedicine,20:2529.31.36 while 3
studies randomized the order in which participants underwent both in-person and
telemedicine visits.26:3233 The majority of studies recruited participants through outpatient
clinics,20.26,:27,30,33,34.36 heg|th/clinic/study registries,23:32:35 or community-based
organizations,20-29 while others required a referral or consultation request from a
geriatrician?! or primary care provider.2224.25.28.31 sample sizes ranged from 6 to 427 with
a median of 94.23.29 Among studies reporting study duration, studies lasted on average 23
months. Among studies reporting intervention duration, the intervention period lasted on
average 3 months (Appendix 7).

Mini-Mental State Examination (MMSE) was the most commonly used cognitive screening
too] 20-22,30,32

Intervention Characteristics

In the majority of studies, the purpose of the telemedicine encounter was to provide routine
care for participants with cognitive impairment (Appendix 6). Components of routine care
included administering cognitive screening, medication review and initiation, follow up to
therapy, assessing changes in symptoms, and providing care partner support and education.
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21-2527,28,31,34 A minority of studies performed cognitive screening?1:24.31 and
measurement of vitals?1:24.27 as part of an in-person check-in prior to the telemedicine visit.

Five studies administered cognitive screening via telemedicine where the primary objective
was to assess the reliability or acceptability of these measures as an alternative to in-person
assessment.26:30.32.33,35 The MMSE was the most commonly administered cognitive
assessment via telemedicine.26:30.32

Three studies provided rehabilitation services through telemedicine focused on cognitive
exercises and addressing care challenges with care partners,20.29.36

Outcome measures — feasibility, acceptability, reliability—Feasibility of
telemedicine was a focus of 14 out of 17 studies, which reported feasibility of the
telemedicine intervention (Appendix 7). Fourteen of 14 studies reporting feasibility found
that the telemedicine intervention was feasible (Appendix 7). The most commonly used
feasibility measure was participant satisfaction used in 7 studies.?122:24,25,27,34,36
Acceptability was measured in 7 of 17 studies with all 7 studies reporting telemedicine was
acceptable.2425.29.30,32,34.35 Tyyg of 7 studies administered acceptability surveys to
participants,39:32 while 4 of 7 used participant satisfaction to measure acceptability,24:25:34.35
and 1 of 7 compared improvement in occupational performance measures after
telerehabilitation vs. rehabilitation in-person.2® Four studies of 17 studies reported reliability
measures by comparing cognitive assessment scores administered in-person vs. via
telemedicine, with all 4 reporting telemedicine administration was reliable,26:30.33,35

Outcome measures — routine care and diagnosis—Among 9 studies focused on
routine care, assessments via telemedicine allowed providers to diagnose cognitive
impairment in participants in 6 studies.22:2425.27.28,31 None of the included studies explicitly
discussed misdiagnoses due to inability to examine a patient. In one study that employed
telemedicine vs. in-person assessment for the purpose of diagnosis, the difference in
agreement between the telemedicine group and in-person group was 1%, suggesting no
substantial difference in diagnosis between the methods of assessment.31

Outcome measures — cognitive assessments—Among 5 studies administering
cognitive assessments, all studies reported administering these measures via telemedicine
was a reliable or acceptable alternative to in-person assessment with similar results on
cognitive assessment comparing telemedicine to in-person visits,26:30.32,33,35

Outcome measures — telerehabilitation—Among 3 studies using telemedicine for
rehabilitation, all studies reported improvement in outcome measures after completing the
intervention via telemedicine.20-29:36 Qutcomes included improvement in Canadian
Occupational Performance Measure,29 increase in MMSE score and episodic memory,36 and
improvement in the caregiving mastery index.20

Outcome measures — satisfaction rates—Thirteen out of 17 studies reported

participant satisfaction with telemedicine, with favorable satisfaction ratings but overall low
response rates (Appendix 8). Studies did not use a uniform scoring system for satisfaction
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questionnaires. One study reported 65% of patients and 91% of care partners responding to
satisfaction surveys preferred to see the specialist via telemedicine than in person.24 Another
study reported that among patients and care partners responding to surveys, 100% of patients
and 100% of care parnters preferred not driving for their care.2’ In this study, the estimated
mean (SD) round trip distance saved in miles was 67.1 (39.7), and the estimated mean round
trip on the road saved in minutes was 74.5 (43.2).27 In addition, another study reporting
miles traveled for clinic vists found that the mean (SD) miles traveled was 48.8 (38.70) in
the in-person group compared to 2.9 (7.24) in the telemedicine group.3*

Technological Requirements

Technological requirements and the role of support staff and care partners varied across
participant telemedicine locations (Appendix 9). Among telemedicine visits conducted at
home,20:33:34 gl included a pre-visit orientation with study staff to install software, conduct
test runs, and troubleshoot technological difficulties through a home visit2? or phone
conversation.33:34 In addition, 2 studies provided additional, real-time support during the
telemedicine visit via telephone in case participants or providers experienced technological
difficulties.20:34 Studies conducting telemedicine visits in adult day care centers and nursing
homes incorporated support staff who assisted the patient in performing the physical exam
under the guidance of the provider.35.36

Eleven studies required care partner participation during telemedicine visits (Appendix 9).
For studies conducting telemedicine visits in participant homes, care partners played a key
role in facilitating the telemedicine encounter.20:33.34 One study reported care partners were
instructed on how to modify the home environment to minimize distractions and maximize
sound quality.33

For in-home telemedicine, other participant requirements included having a computer, tablet,
or phone with internet access capable of operating the telemedicine software.20:33:34 |n cases
where participants did not own the necessary equipment, study staff loaned tablets with the
telemedicine software installed. One study reported that lack of access to computers and
broadband in addition to limited experience with computers were among reasons for
participants declining telemedicine.34 For studies conducted outside the home, all necessary
equipment were provided by the healthcare facility (Appendix 9).

Among studies reporting technological difficulties, connection and audio issues were most
commonly reported. Connectivity issues included images freezing, delay in sound, echoing,
and static noises.21:24:25.29.30 Sjx of 17 studies, reported audio difficulties, with participants
reporting difficulty hearing the provider during the telemedicine visits.21:24.25.27.29.35 Ope
study reported visits being terminated due to hearing difficulties, and that problems with
rural internet connectivity prevented delivery of in-home telemedicine.2” The visual quality
of telemedicine visits was reported as an issue in 4 of 17 studies.24:2529.:35 Three out of 17
studies reported exclusion of participants due to technologic reasons [(n=1 of 210),3! (n=63
of 222),34 (n=2 dyads of 33 dyads)33]. One out of these three studies reported the specific
reasons, which included not having a home computer (h=46 out of 222), not being
comfortable with computers (n=12 out of 222), and computers being too old or lacking
broadband service (n=>5 out of 222).34
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Participant Characteristics—Five studies excluded participants with visual or hearing
impairment due to the potential difficulty of using telemedicine technology in this
population (Appendix 10).22:26:30.32.33 These studies did not include details on how they
defined visual or hearing impairment. 5 of 17 studies did not include any language on the
potential role of sensory impairment in delivering telemedicine.20:23.29.31.34 Among studies
that did not exclude participants on the basis of sensory impairment, 5 of 17 studies reported
communication challenges due to hearing loss.21:24:25.27.35 No studies reported adapting
telemedicine equipment with headsets or amplification devices to mitigate communication
challenges due to sensory impairment. Two of 17 studies reported challenges due to visual
impairment.243% No studies adapted for visual impairment.

Quality Assessment

Among the domains assessed using the Cochrane Risk of Bias Tool, the ‘incomplete
outcome data’ domain had the greatest number of studies rated as “high risk” of bias
(Appendix 4). Fourteen out of 17 studies had at least one domain with high risk of bias,
21,22,33-36,23-28,30,32 \yhjle 2 out of 17 studies had low risk of bias across all assessed
domains.20:31

Discussion

The purpose of this review was to understand the current state of the literature on the
barriers and facilitators related to telemedicine use among older adults with cognitive
impairment and their care partners with an emphasis on the technological requirements and
accommodations for sensory needs, specifically hearing loss and visual impairment.
Although substantial heterogeneity existed in the location of telemedicine encounters,
participant characteristics, and measurement of outcomes, all studies demonstrated
successful use of telemedicine for the purpose of routine care, cognitive assessment, or
rehabilitation in older adults with ADRD or MCI. Significant barriers to telemedicine in this
population included meeting technological requirements and adapting for sensory needs.
Technological barriers included both the lack of equipment and the older adult’s ability to
manipulate technologies independently. To address this difficulty, the majority of studies
relied on support staff or the care partner as facilitators to set up the necessary equipment
and troubleshoot technological issues. Sensory needs, such as hearing and vision-related
communication difficulties, were highlighted in multiple studies as a barrier to successful
uptake of telemedicine. However, strategies to mitigate these challenges were lacking.
Further research is needed to develop solutions for sensory-related communication
challenges in telemedicine encounters. Lastly, most telemedicine encounters occurred
between healthcare facilities (provider at hospital connected to patients at remote clinics),
likely due to difficulties in reimbursement for telemedicine visits. As in-home delivery of
telemedicine has significantly increased due to the COVID-19 pandemic, there will be a
growing need for continued research on improving in-home delivery of telemedicine, which
will become a more routine part of clinical care.2:37

To facilitate the successful uptake of telemedicine technology among older adults with
ADRD or MCI in the home, prior training and provision of equipment are key. In studies
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conducting telemedicine visits in the home, equipment set-up, orientation, and test-run prior
to the telemedicine encounter helped familiarize users to the telemedicine environment.
Individuals with dementia have progressive difficulty processing and responding to stimuli
and stress may be caused by changes in routine and the environment.38:39 Care partners can
play a key role in optimizing the home environment for telemedicine by minimizing clutter
and background noise and simplifying tasks for the person with dementia. Orientation and
training prior to the encounter can help set clear expectations for the care partner and reduce
the novelty of the situation for the person with dementia. Patients and care partners can also
provide valuable ideas for the development of new functions and services in telemedicine
platforms to ensure the developments are user driven. Additional keys for success include
loaning equipment such as tablets with software, arranging a backup plan through a phone
conversation in case there are connection difficulties, and providing real-time assistance via
telephone or a telemedicine platform that supports 3-way visits. For patients with hearing
loss, the development of captioned services on telemedicine platforms can help to maximize
communication accessibility, and captioning that uses automatic speech recognition is
available through multiple videoconferencing platforms.#? Providers can aim to keep visits
short3% and have a mechanism in place to deliver materials for the patient and care partner to
review. For patients with visual impairment, electronic magnification and text to speech
technology on smartphones or tablets may be used. Additionally, providers and care partners
can modify the environment by improving lighting and reducing glare on screens.

Successful implementation of telemedicine systems for older adults requires consideration
of user needs and their interaction with technology (Figure 1).% One potential area for
development in accommodating the needs of older adults is adapting technologies that
account for sensory impairments. Potential adaptations for hearing loss may include
integrating headsets, speakers, or personal sound amplifiers in the telemedicine system that
patients and care partners can adjust according to their hearing needs as well as the default
use of closed captions via automatic speech recognition.#1-43 Additionally, support staff
may benefit from specialized training in communicating with older adults with cognitive and
sensory impairment. For visual impairment, support staff and providers can improve
communication by using verbal descriptions without relying solely on gestures and facial
experessions. Including a human factors engineer in the team can also be helpful in
facilitating the adaptation of telemedicine technology.** Given that hearing loss affects up to
90% older adults with ADRD and vision impairment affects more than 30% of persons with
dementia,”~2:13 adapting telemedicine technologies to account for sensory changes has the
potential to significantly improve the quality of telemedicine for these individuals. Increased
satisfaction during telemedicine encounters, in turn, has the potential to better equip older
adults to understand and enact their treatment plans. The exclusion of older adults with
sensory impairment, particularly given that it is highly prevalent, in developing telemedicine
systems limits the ability to optimize communication for these individuals and may further
exacerbate access to care in this population. As in-home delivery of telemedicine continues
to become a part of routine medical care, adapting technologies for sensory needs not only
presents an opportunity to improve care for older adults with ADRD, but also improve care
for older adults more generally experiencing sensory impairment.
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Improving telemedicine in the near-term also has the benefit of reducing the burden of
transportation and trips outside of the home for persons with dementia and their care
partners. However, recent literature reporting the impact of physical distancing during the
COVID-19 pandemic have highlighted increased stress for care partners and discontinuation
of regular cognitive and physical therapies for persons with dementia.*®> Another study
found that long periods of physical isolation seem to exacerbate neuropsychiatric symptoms
for older adults living with dementia.*® In-home delivery of telemedicine also reduces the
concern for exposure and spread of COVID-19. The conveniences of telemedicine may help
alleviate these immediate difficulties and reduce care partner stress in part reducing barriers
to seeking care by eliminating travel to medical appointments and other in-person therapies.

Several recent studies have also demonstrated the importance and benefits of telemedicine
during the COVID-19 pandemic.#’ One study found that telemedicine by video conference
was associated with improved resilience and wellbeing to both participants with
neurocognitive disorders and care partners at home, highlighting the potential role of
telemedicine as an acceptable approach to dementia care.*” Another study found that
television-based telehealth support demonstrated potential for cognitive stimulation by
providing access to COVID-19 information, recreational activities, and memory exercises.*8
Benefits of telemedicine have been reported in dementia subtypes, including frontotemporal
dementia, where telemedicine demonstrated validity as a triage tool to increase practice
outreach and efficiency.#® Although telemedicine has demonstrated its many benefits during
the current crisis, long-term considerations to address barriers to telemedicine care deserve
equal attention in its potential to improve the accessibility of care for patients with dementia
and their care partners.

Limitations and future research

There are several limitations in the current literature on telemedicine for older adults with
ADRD. The majority of studies implemented telemedicine between healthcare facilities
rather than in the home. Given that the technological and personnel requirements for
conducting telemedicine visits are fundamentally different at a healthcare facility vs. in-
home, further research is needed to better characterize technological barriers for older adults
with cognitive impairment in the home. Additionally, this review included a focus on barrier
and facilitiators to telemedicine with an emphasis on technological requirements as well as
sensory needs, specifically hearing and vision. This review did not consider other potential
individual-level barriers to telemedicine that can be experienced by persons with dementia,
such as apraxia.

Regarding cognitive assessment, MMSE was the most commonly used instrument among
the included studies. Given that individuals who appear to lack clinically significant
cognitive deficits assessed by the MMSE may demonstrates deficits when assessed using
other cognitive tests such as the Montreal Cognitive Assessment (MoCA) or Saint Louis
University Mental Status (SLUMS),?0 cognitive assessment to identify participants with
MCI for inclusion may have been inadequate when limited to the MMSE.

An additional limitation is that among studies reporting race/ethnicity, education level, or
socioeconomic position, participants were predominantly self-identified as white and were
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educated individuals from higher socioeconomic backgrounds familiar with using
technology.22:28-30 No studies accounted for how factors that are known drivers of
technology acceptance among older adults, such as eHealth literacy,> technology self-
efficacy and preferences and prior experiences,>%2-54 may influence the feasibility and
acceptability of telemedicine. Given that minority and low-income adults have lower rates of
high-tech device use,>>-57 further research is needed to understand the unique barriers,
needs, and facilitators to telemedicine in these populations and help ensure that strategies to
implement telemedicine are responsive to the needs and preferences of diverse groups with
varied preferences and experience with technology. An individualized user functional
assessment may be used prior to the telemedicine encounter to better understand the specific
sensory and technological needs of the patient and care partner. Using this knowledge of
patient-specific barriers to care, members of the interdisciplinary care team may reach out in
advance to address these specific barriers. This patient-specific plan might involve orienting
care partners to telemedicine, providing necessary equipment or captioned services as
outlined in Figure 1.

Lastly, given that response rates to satisfaction surveys were low as seen in Appendix 5,
findings on high satisfaction with telemedicine among participants and care partners warrant
careful consideration. A potential reason for non-response may have been lower satisfaction
with telemedicine. Potential reasons for lower satisfaction may include the lack of in-person
interaction with a provider which may be motivating and therapeutic. While telemedicine
may reduce the need for travel, it also reduces social interactions outside of the home, which
may have beneficial effects for the patient and care partner. In addition, patients may be
concerned about the potential for missed diagnoses due to the inability to examine a patient
in-person. Further studies may consider efforts to increase response rates to satisfaction
surveys by administering questionnaires within the telemedicine encounter to understand
further barriers to telemedicine use as well as targeting evaluations from non-responders or
individuals who were unsatisfied to characterize the spectrum of patient and care partner
experiences.

Conclusions and Implications

This systematic review characterizes the barriers and facilitators in providing care through
telemedicine for older adults with cognitive impairment. Telemedicine is well-received
among patients and care partners with high satisfaction rates. Successful in-home delivery of
telemedicine relies upon support staff and the care partner to navigate technologies. Notably,
technological adaptations for sensory needs among older adults is lacking. Technological
adaptations, particularly those that respond to the unique needs of users, are critical to the
advancement of accessible dementia care through telemedicine.58
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Appendix 1.

PRISMA Checkilist
. . L Reported on

Section/topic # | Checklist item page #

TITLE

Title 1 | Identify the report as a systematic review, meta-analysis, or both. Title page

ABSTRACT

Structured summary 2 | Provide a structured summary including, as applicable: background; 1-2
objectives; data sources; study eligibility criteria, participants, and
interventions; study appraisal and synthesis methods; results;
limitations; conclusions and implications of key findings; systematic
review registration number.

INTRODUCTION

Rationale 3 | Describe the rationale for the review in the context of what is already 3-5
known.

Objectives 4 | Provide an explicit statement of questions being addressed with 4
reference to participants, interventions, comparisons, outcomes, and
study design (PICOS).

METHODS

Protocol and 5 | Indicate if a review protocol exists, if and where it can be accessed NA

registration (e.g., Web address), and, if available, provide registration information
including registration number.

Eligibility criteria 6 | Specify study characteristics (e.g., PICOS, length of follow-up) and 5-6
report characteristics (e.g., years considered, language, publication
status) used as criteria for eligibility, giving rationale.

Information sources 7 | Describe all information sources (e.g., databases with dates of 5
coverage, contact with study authors to identify additional studies) in
the search and date last searched.

Search 8 | Present full electronic search strategy for at least one database, Appendix 2
including any limits used, such that it could be repeated.

Study selection 9 | State the process for selecting studies (i.e., screening, eligibility, 5-6
included in systematic review, and, if applicable, included in the meta-
analysis).

Data collection 10 | Describe method of data extraction from reports (e.g., piloted forms, 6-7

process independently, in duplicate) and any processes for obtaining and
confirming data from investigators.

Data items 11 | List and define all variables for which data were sought (e.g., PICOS, 6
funding sources) and any assumptions and simplifications made.

Risk of bias in 12 | Describe methods used for assessing risk of bias of individual studies 7

individual studies (including specification of whether this was done at the study or
outcome level), and how this information is to be used in any data
synthesis.

Summary measures 13 | State the principal summary measures (e.qg., risk ratio, difference in 7

means).
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Section/topic

Checklist item

Reported on

page #
Synthesis of results 14 | Describe the methods of handling data and combining results of NA
studies, if done, including measures of consistency (e.g., 12) for each
meta-analysis.
Section/topic # | Checklist item Reported on
page #
Risk of bias across 15 | Specify any assessment of risk of bias that may affect the cumulative 7
studies evidence (e.g., publication bias, selective reporting within studies).
Additional analyses 16 | Describe methods of additional analyses (e.g., sensitivity or subgroup NA
analyses, metaregression), if done, indicating which were pre-
specified.
RESULTS
Study selection 17 | Give numbers of studies screened, assessed for eligibility, and 7, Appendix 3
included in the review, with reasons for exclusions at each stage,
ideally with a flow diagram.
Study characteristics | 18 | For each study, present characteristics for which data were extracted 7-9
(e.g., study size, PICOS, follow-up period) and provide the citations.
Risk of bias within 19 | Present data on risk of bias of each study and, if available, any 12-13,
studies outcome level assessment (see item 12). Appendix 4,5
Results of individual 20 | For all outcomes considered (benefits or harms), present, for each 9-10
studies study: (a) simple summary data for each intervention group (b) effect
estimates and confidence intervals, ideally with a forest plot.
Synthesis of results 21 | Present results of each meta-analysis done, including confidence NA
intervals and measures of consistency.
Risk of bias across 22 | Present results of any assessment of risk of bias across studies (see NA
studies Item 15).
Additional analysis 23 | Give results of additional analyses, if done (e.g., sensitivity or NA
subgroup analyses, metaregression [see Item 16]).
DISCUSSION
Summary of 24 | Summarize the main findings including the strength of evidence for 13-14
evidence each main outcome; consider their relevance to key groups (e.g.,
healthcare providers, users, and policy makers).
Limitations 25 | Discuss limitations at study and outcome level (e.g., risk of bias), and 17-18
at review-level (e.g., incomplete retrieval of identified research,
reporting bias).
Conclusions 26 | Provide a general interpretation of the results in the context of other 19
evidence, and implications for future research.
FUNDING
Funding 27 | Describe sources of funding for the systematic review and other Title page

support (e.g., supply of data); role of funders for the systematic
review.

From: Moher D, Liberati A, Tetzlaff J, Altman DG, The PRISMA Group (2009). Preferred Reporting Items for Systematic
Reviews and Meta-Analyses: The PRISMA Statement. PLoS Med 6(7): €1000097. doi:10.1371/journal.pmed1000097

Appendix 2.: Search strategy

PubMed Search Strategy

#1 (“Alzheimer Disease”[Mesh] OR “cognitive dysfunction”’[mesh:noexp] OR “dementia”

[mesh:noexp] OR “dementia, multi-infarct”[mesh] OR “dementia, vascular’[mesh:noexp]
OR “frontotemporal dementia”[mesh:noexp] OR “frontotemporal lobar degeneration”
[mesh:noexp] OR “memory disorders”[mesh:noexp] OR “pick disease of the brain”[mesh]
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OR “ADRD”[tw] OR “amentia”[tw] OR “amentias “[tw] OR “amnestic”[tw] OR
“amnestics”[tw] OR “amnesia”[tw] OR “amnesias”[tw] OR “cognitive decline”[tw] OR
“cognitive defect”[tw] OR *“cognitive defects” [tw] OR “cognition disorder”[tw] OR
“cognition disorders”[tw] OR “cognitive disorder” [tw] OR “cognitive disorders”[tw] OR
“cognitive dysfunction”[tw] OR “cognitive dysfunctions”[tw] OR “cognitive impairment”
[tw] OR “cognitive impairments”[tw] OR “ cognitive retention” [tw] OR “ dementia” [tw]
OR “ dementias” [tw] OR “ demention” [tw] OR “dementions”[tw] OR “loss of memory”
[tw] OR “MCI”[tw] OR “memory clinic”’[tw] OR “memory clinics”[tw] OR “memory
deficit”[tw] OR “memory deficits”[tw] OR “memory disorder”[tw] OR “memory disorders”
[tw] OR “memory disorders” [tw] OR “memory loss”[tw] OR “mild cognitive impairment”
[tw] OR “pick disease”[tw] OR “pick s disease”[tw] OR “picks disease”[tw] OR
Alzheimer*[tiab])

#2 (“telemedicine”[mesh:noexp] OR “telerehabilitation”[mesh] OR “remote consultation”
[mesh] OR “videoconferencing”[mesh] OR “distance counseling”[tw] OR “e health”[tw]
OR “ehealth”[tw] OR “internet based”[tw] OR “m health”[tw] OR “mHealth”[tw] OR
“mobile health”[tw] OR “mobile visit”[tw] OR “mobile visits”[tw] OR “online meeting”
[tw] OR “online meetings”[tw] OR “online consult”[tw] OR “online consults”[tw] OR
“online consultation”[tw] OR “online consultations”[tw] OR “online therapy”[tw] OR
“online therapies”[tw] OR “online visit”[tw] OR “online visits”[tw] OR “online
appointment”[tw] OR “online appointments”[tw] OR “remote appointment”[tw] OR
“remote appointments”[tw] OR “remote assessment”[tw] OR “remote assessments”[tw] OR
“remote consult”[tw] OR “remote consultation”[tw] OR “remote consultations”[tw] OR
“remote consults”[tw] OR “remote management”[tw] OR “tele consultation”[tw] OR “tele
consultations”[tw] OR “tele health”[tw] OR “tele medicine”[tw] OR “tele neurology”[tw]
OR “teleconsultation”[tw] OR “teleconsultations”[tw] OR “telehealth”[tw] OR
“telemedicine”[tw] OR “teleneurology”[tw] OR “telerehab”[tw] OR “telerehabilitation”[tw]
OR “tele rehabilitation”[tw] OR “tele therapy”[tw] OR “tele therapies”[tw] OR
“teletherapy”[tw] OR “teletherapies”[tw] OR “videoconferencing” [tw] OR
“videoconference”[tw] OR “video conference”[tw] OR “video conferencing”[tw] OR
“videoconferences”[tw] OR “video conferences”[tw] OR “video consult”[tw] OR “video
consults”[tw] OR “video consultation”[tw] OR “video consultations”[tw] OR “virtual visit”
[tw] OR “virtual visits”[tw] OR “virtual consult”[tw] OR “virtual consults”[tw] OR “virtual
consultation”[tw] OR “virtual consultations”[tw] OR “Zoom”[tw] OR “doximity”[tw] OR
“Mdlive”[tw] OR “talkspace”[tw] OR “livehealth”[tw] OR “lemonaid”[tw] OR “teladoc”
[tw] OR “doctor on demand”[tw] OR “amwell”[tiab] OR “k health”[tw] OR “khealth”[tw]
OR “polycom”[tw] OR “healthtap”[tw] OR “first opinion”[tw] OR “simple contacts”[tw]
OR “plushcare”[tw] OR “telemed”[tw] OR “express care virtual”[tw] OR “care virtual”[tw]
OR “pingmd”[tw] OR “babylon health”[tw] OR “dialogue”[tw] OR “epic”[tw] OR “adappt”
[tw] OR “virtual care”[tw] OR ((“phone based”[tw] OR “smartphone based”[tw] OR
“telephone based”[tw] OR “video based”[tw] OR “web based”[tw] OR “internet”[tw] OR
“online”[tw] OR “remote”[tw] OR “virtual”[tw]) AND (consult*[tw] OR “visit”[tw] OR
“visits”[tw] OR appointment*[tw] OR “routine care”[tw] OR “care delivery”[tw] OR
“primary care”[tw])))

#3 #1 AND #2
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907

Embase Search Strategy

#1 (“‘Alzheimer Disease’/de OR “cognitive defect’/de OR ‘dementia’/de OR ‘multiinfarct
dementia’/de OR *“frontotemporal dementia’/de OR ‘memory disorder’/de OR
‘ADRD’:ti,ab,kw OR ‘amentia’:ti,ab,kw OR ‘amentias’:ti,ab,kw OR ‘amnestic’:ti,ab,kw OR
‘amnestics’:ti,ab,kw OR ‘amnesia’:ti,ab,kw OR ‘amnesias’:ti,ab,kw OR ‘cognitive
decline’:ti,ab,kw OR ‘cognitive defect’:ti,ab,kw OR *cognitive defects’:ti,ab,kw OR
‘cognition disorder’:ti,ab,kw OR ‘cognition disorders’:ti,ab,kw OR “cognitive
disorder’:ti,ab,kw OR ‘cognitive disorders’:ti,ab,kw OR “cognitive dysfunction’:ti,ab,kw OR
‘cognitive dysfunctions’:ti,ab,kw OR “cognitive impairment’:ti,ab,kw OR ‘cognitive
impairments’:ti,ab,kw OR ‘cognitive retention’:ti,ab,kw OR ‘dementia’:ti,ab,kw OR
‘dementias’:ti,ab,kw OR ‘demention’:ti,ab,kw OR “‘dementions’:ti,ab,kw OR ‘loss of
memory’:ti,ab,kw OR ‘MCE’:ti,ab,kw OR *‘memory clinic’:ti,ab,kw OR ‘memory
clinics’:ti,ab,kw OR ‘memory deficit’:ti,ab,kw OR ‘memory deficits’:ti,ab,kw OR ‘memory
disorder’:ti,ab,kw OR ‘memory disorders’:ti,ab,kw OR ‘memory disorders’:ti,ab,kw OR
‘memory loss’:ti,ab,kw OR ‘mild cognitive impairment’:ti,ab,kw OR “pick disease’:ti,ab,kw
OR ‘pick s disease’:ti,ab,kw OR ‘picks disease’:ti,ab,kw OR Alzheimer* :ti,ab)

#2 (“telemedicine’/de OR ‘teleconsultation’/de OR ‘telerehabilitation’/de OR
‘videoconferencing’/de OR ‘distance counseling’:ti,ab,kw OR ‘e health’:ti,ab,kw OR
‘ehealth’:ti,ab,kw OR ‘internet based’:ti,ab,kw OR ‘m health’:ti,ab,kw OR
‘mHealth’:ti,ab,kw OR ‘mobile health’:ti,ab,kw OR ‘mobile visit’:ti,ab,kw OR ‘mobile
visits’:ti,ab,kw OR ‘online meeting’:ti,ab,kw OR ‘online meetings’:ti,ab,kw OR ‘online
consult’:ti,ab,kw OR ‘online consults’:ti,ab,kw OR ‘online consultation’:ti,ab,kw OR
‘online consultations’:ti,ab,kw OR “online therapy’:ti,ab,kw OR ‘online therapies’:ti,ab,kw
OR ‘online visit’:ti,ab,kw OR ‘online visits’:ti,ab,kw OR ‘online appointment’:ti,ab,kw OR
‘online appointments’:ti,ab,kw OR ‘remote appointment’:ti,ab,kw OR ‘remote
appointments’:ti,ab,kw OR ‘remote assessment’:ti,ab,kw OR ‘remote assessments’:ti,ab,kw
OR ‘remote consult’:ti,ab,kw OR ‘remote consultation’:ti,ab,kw OR ‘remote
consultations’:ti,ab,kw OR ‘remote consults’:ti,ab,kw OR ‘remote management’:ti,ab,kw
OR ‘tele consultation’:ti,ab,kw OR ‘tele consultations’:ti,ab,kw OR ‘tele health’:ti,ab,kw
OR ‘tele medicine’:ti,ab,kw OR ‘tele neurology’:ti,ab,kw OR ‘teleconsultation’:ti,ab,kw OR
‘teleconsultations’:ti,ab,kw OR ‘telehealth’:ti,ab,kw OR ‘telemedicine’:ti,ab,kw OR
‘teleneurology’:ti,ab,kw OR ‘telerehab’:ti,ab,kw OR ‘telerehabilitation’:ti,ab,kw OR “‘tele
rehabilitation’:ti,ab,kw OR ‘teletherapy’:ti,ab,kw OR ‘teletherapies’:ti,ab,kw OR ‘tele
therapy’:ti,ab,kw OR ‘tele therapies’:ti,ab,kw OR ‘videoconferencing’:ti,ab,kw OR
‘videoconference’:ti,ab,kw OR ‘video conference’:ti,ab,kw OR ‘video
conferencing’:ti,ab,kw OR ‘videoconferences’:ti,ab,kw OR ‘video conferences’:ti,ab,kw OR
‘video consult’:ti,ab,kw OR “video consults’:ti,ab,kw OR ‘video consultation’:ti,ab,kw OR
‘video consultations’:ti,ab,kw OR ‘virtual visit’:ti,ab,kw OR ‘virtual visits’:ti,ab,kw OR
‘virtual consult’:ti,ab,kw OR ‘virtual consults’:ti,ab,kw OR ‘virtual consultation’:ti,ab,kw
OR ‘virtual consultations’:ti,ab,kw OR ‘Zoom’:ti,ab,kw OR ‘doximity’:ti,ab,kw OR
‘Mdlive’:ti,ab,kw OR ‘talkspace’:ti,ab,kw OR ‘livehealth’:ti,ab,kw OR ‘lemonaid’:ti,ab,kw
OR ‘teladoc’:ti,ab,kw OR “doctor on demand’:ti,ab,kw OR ‘amwell’:ti,ab OR ‘k
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health’:ti,ab,kw OR ‘khealth’:ti,ab,kw OR ‘polycom’:ti,ab,kw OR *healthtap’:ti,ab,kw OR
“first opinion’:ti,ab,kw OR ‘simple contacts’:ti,ab,kw OR ‘plushcare’:ti,ab,kw OR
‘telemed’:ti,ab,kw OR ‘express care virtual’:ti,ab,kw OR *‘care virtual’:ti,ab,kw OR
‘pingmd’:ti,ab,kw OR ‘babylon health’:ti,ab,kw OR “dialogue’:ti,ab,kw OR ‘“epic’:ti,ab,kw
OR ‘adappt’:ti,ab,kw OR “virtual care’:ti,ab,kw OR ((‘phone based’:ti,ab,kw OR
‘smartphone based’:ti,ab,kw OR ‘telephone based’:ti,ab,kw OR ‘video based’:ti,ab,kw OR
‘web based’:ti,ab,kw OR “internet’:ti,ab,kw OR ‘online’:ti,ab,kw OR ‘remote’:ti,ab,kw OR
‘virtual’:ti,ab,kw) AND (consult*:ti,ab,kw OR ‘visit’:ti,ab,kw OR “visits:ti,ab,kw OR
appointment™:ti,ab,kw OR ‘routine care’:ti,ab,kw OR “care delivery’:ti,ab,kw OR ‘primary
care’:ti,ab,kw)))

#3 #1 AND #2

1947

Library Search Strategy

#1 ([mh “Alzheimer Disease”] OR [mh ~“cognitive dysfunction”] OR [mh ~“dementia”] OR
[mh “dementia, multi-infarct”] OR [mh ~*dementia, vascular”] OR [mh ~“frontotemporal
dementia”] OR [mh ~“frontotemporal lobar degeneration”] OR [mh ~“memory disorders”]
OR [mh “pick disease of the brain”] OR “ADRD”:ti,ab,kw OR “amentia”:ti,ab,kw OR
“amentias”:ti,ab,kw OR “amnestic”:ti,ab,kw OR *“amnestics”:ti,ab,kw OR
“amnesia”:ti,ab,kw OR “amnesias”:ti,ab,kw OR “cognitive decline”:ti,ab,kw OR “cognitive
defect”:ti,ab,kw OR “cognitive defects”:ti,ab,kw OR “cognition disorder”:ti,ab,kw OR
“cognition disorders”:ti,ab,kw OR “cognitive disorder”:ti,ab,kw OR *“cognitive
disorders™:ti,ab,kw OR “cognitive dysfunction”:ti,ab,kw OR “cognitive
dysfunctions™:ti,ab,kw OR “cognitive impairment”:ti,ab,kw OR “cognitive
impairments”:ti,ab,kw OR “cognitive retention”:ti,ab,kw OR “dementia”:ti,ab,kw OR
“dementias”:ti,ab,kw OR “demention”:ti,ab,kw OR “dementions”:ti,ab,kw OR “loss of
memory”:ti,ab,kw OR “MCI":ti,ab,kw OR “memory clinic”:ti,ab,kw OR “memaory
clinics”:ti,ab,kw OR “memory deficit”:ti,ab,kw OR “memory deficits”:ti,ab,kw OR
“memory disorder”:ti,ab,kw OR “memory disorders”:ti,ab,kw OR “memory
disorders”:ti,ab,kw OR “memory loss”:ti,ab,kw OR “mild cognitive impairment”:ti,ab,kw
OR “pick disease”:ti,ab,kw OR “pick s disease”:ti,ab,kw OR “picks disease”:ti,ab,kw OR
Alzheimer™ : ti,ab)

#2 ([mh ~"telemedicine”] OR [mh “telerehabilitation”] OR [mh “remote consultation”] OR
[mh “videoconferencing”] OR “distance counseling”:ti,ab,kw OR “e health”:ti,ab,kw OR
“ehealth”:ti,ab,kw OR “internet based”:ti,ab,kw OR “m health”:ti,ab,kw OR
“mHealth”:ti,ab,kw OR “mobile health”:ti,ab,kw OR “mobile visit”:ti,ab,kw OR “mobile
visits”:ti,ab,kw OR “online meeting”:ti,ab,kw OR “online meetings”:ti,ab,kw OR “online
consult”:ti,ab,kw OR “online consults”:ti,ab,kw OR “online consultation”:ti,ab,kw OR
“online consultations™:ti,ab,kw OR “online therapy”:ti,ab,kw OR “online therapies”:ti,ab,kw
OR “online visit”:ti,ab,kw OR “online visits”:ti,ab,kw OR “online appointment”:ti,ab,kw
OR “online appointments”:ti,ab,kw OR “remote appointment”:ti,ab,kw OR “remote
appointments”:ti,ab,kw OR “remote assessment”:ti,ab,kw OR “remote
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assessments”:ti,ab,kw OR “remote consult”:ti,ab,kw OR “remote consultation”:ti,ab,kw OR
“remote consultations”:ti,ab,kw OR “remote consults”:ti,ab,kw OR “remote
management”:ti,ab,kw OR “tele consultation”:ti,ab,kw OR *“tele consultations”:ti,ab,kw OR
“tele health”:ti,ab,kw OR “tele medicine”:ti,ab,kw OR “tele neurology”:ti,ab,kw OR
“teleconsultation”:ti,ab,kw OR “teleconsultations”:ti,ab,kw OR “telehealth”:ti,ab,kw OR
“telemedicine”:ti,ab,kw OR “teleneurology”:ti,ab,kw OR “telerehab”:ti,ab,kw OR
“telerehabilitation™:ti,ab,kw OR *“tele rehabilitation”:ti,ab,kw OR “teletherapy”:ti,ab,kw OR
“teletherapies”:ti,ab,kw OR “tele therapy™:ti,ab,kw OR “tele therapies™:ti,ab,kw OR
“videoconferencing”:ti,ab,kw OR “videoconference”:ti,ab,kw OR *“video
conference”:ti,ab,kw OR “video conferencing”:ti,ab,kw OR “videoconferences”:ti,ab,kw
OR “video conferences™:ti,ab,kw OR “video consult”:ti,ab,kw OR “video consults”:ti,ab,kw
OR *“video consultation”:ti,ab,kw OR “video consultations”:ti,ab,kw OR “virtual
visit”:ti,ab,kw OR “virtual visits”:ti,ab,kw OR “virtual consult”:ti,ab,kw OR “virtual
consults™:ti,ab,kw OR “virtual consultation™:ti,ab,kw OR “virtual consultations”:ti,ab,kw
OR “Zoom”:ti,ab,kw OR “doximity”:ti,ab,kw OR “Mdlive”:ti,ab,kw OR
“talkspace”:ti,ab,kw OR “livehealth”:ti,ab,kw OR “lemonaid”:ti,ab,kw OR
“teladoc”:ti,ab,kw OR “doctor on demand”:ti,ab,kw OR “amwell”:ti,ab OR “k
health”:ti,ab,kw OR “khealth”:ti,ab,kw OR “polycom”:ti,ab,kw OR “healthtap”:ti,ab,kw OR
“first opinion”:ti,ab,kw OR “simple contacts”:ti,ab,kw OR “plushcare”:ti,ab,kw OR
“telemed”:ti,ab,kw OR “express care virtual:ti,ab,kw OR “care virtual”:ti,ab,kw OR
“pingmd”:ti,ab,kw OR “babylon health”:ti,ab,kw OR “dialogue”:ti,ab,kw OR
“epic”:ti,ab,kw OR “adappt”:ti,ab,kw OR “virtual care”:ti,ab,kw OR ((“phone
based”:ti,ab,kw OR “smartphone based”:ti,ab,kw OR “telephone based”:ti,ab,kw OR “video
based”:ti,ab,kw OR “web based”:ti,ab,kw OR “internet”:ti,ab,kw OR “online”:ti,ab,kw OR
“remote”:ti,ab,kw OR “virtual:ti,ab,kw) AND (consult*:ti,ab,kw OR “visit”:ti,ab,kw OR
“visits”:ti,ab,kw OR appointment™:ti,ab,kw OR “routine care”:ti,ab,kw OR “care
delivery”:ti,ab,kw OR “primary care”:ti,ab,kw)))

#3 #1 AND #2

527

PsycINFO Search Strategy

#1 (DE “Alzheimer’s Disease” OR DE “Cognitive Impairment” OR DE “dementia” OR DE
“vascular dementia” OR DE “semantic dementia” OR DE “memory disorders” OR “picks
disease” OR “ADRD” OR *“amentia” OR “amentias” OR “amnestic” OR “amnestics” OR
“amnesia” OR “amnesias” OR “cognitive decline” OR “cognitive defect” OR “cognitive
defects” OR “cognition disorder” OR “cognition disorders” OR “cognitive disorder” OR
“cognitive disorder” OR *“cognitive dysfunction” OR “cognitive dysfunctions” OR
“cognitive impairment” OR “cognitive impairments” OR “cognitive retention” OR
“dementia” OR “dementias” OR “demention” OR “dementions” OR “loss of memory” OR
“MCI” OR “memory clinic” OR “memory clinics” OR “memory deficit” OR “memory
deficits” OR “memory disorder” OR “memory disorders” OR “memory disorders” OR
“memory loss” OR “mild cognitive impairment” OR “pick disease” OR “pick s disease” OR
“picks disease” OR Alzheimer*)
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#2 (DE “telemedicine” OR DE “telerehabilitation” OR DE “online therapy” OR DE
“videoconferencing” OR “distance counseling” OR “e health” OR “ehealth” OR “internet
based” OR “m health” OR “mHealth” OR “mobile health” OR “mobile visit” OR “mobile
visits” OR “online meeting” OR “online meetings” OR “online consult” OR “online
consults” OR “online consultation” OR “online consultations” OR “online therapy” OR
“online therapies” OR “online visit” OR “online visits” OR “online appointment” OR
“online appointments” OR “remote appointment” OR “remote appointments” OR “remote
assessment” OR “remote assessments” OR “remote consult” OR “remote consultation” OR
“remote consultations” OR “remote consults” OR “remote management” OR “tele
consultation” OR “tele consultations” OR “tele health” OR “tele medicine” OR “tele
neurology” OR “teleconsultation” OR “teleconsultations” OR “telehealth” OR
“telemedicine” OR “teleneurology” OR “telerehab” OR “telerehabilitation” OR “tele
rehabilitation” OR “teletherapy” OR “teletherapies” OR “tele therapy” OR “tele therapies”
OR “videoconferencing” OR “videoconference” OR “video conference” OR “video
conferencing” OR “videoconferences” OR “video conferences” OR “video consult” OR
“video consults” OR “video consultation” OR “video consultations” OR “virtual visit” OR
“virtual visits” OR “virtual consult” OR “virtual consults” OR “virtual consultation” OR
“virtual consultations” OR “Zoom” OR “doximity” OR “Mdlive” OR “talkspace” OR
“livehealth” OR “lemonaid” OR “teladoc” OR “doctor on demand” OR “amwell” OR “k
health” OR “khealth” OR “polycom” OR “healthtap” OR “first opinion” OR “simple
contacts” OR “plushcare” OR “telemed” OR “express care virtual” OR “care virtual” OR
“pingmd” OR “babylon health” OR “dialogue” OR “epic” OR “adappt” OR “virtual care”
OR ((“phone based” OR “smartphone based” OR “telephone based” OR “video based” OR
“web based” OR “internet” OR “online” OR “remote” OR “virtual”) AND (consult* OR
“visit” OR “visits” OR appointment* OR “routine care” OR “care delivery” OR “primary
care”)))

#3 #1 AND #2

739

CINAHL Plus Search Strategy

#1 (MH “Alzheimer’s Disease” OR MH “cognition disorders” OR MH “dementia” OR MH
“dementia, multi-infarct” OR MH “dementia, vascular” OR MH “frontotemporal dementia”
OR MH “frontotemporal lobar degeneration” OR MH “memory disorders” OR MH “pick
disease of the brain” OR “ADRD” OR “amentia” OR “amentias” OR “amnestic” OR
“amnestics” OR “amnesia” OR “amnesias” OR “cognitive decline” OR “cognitive defect”
OR “cognitive defects” OR “cognition disorder” OR “cognition disorders” OR “cognitive
disorder” OR “cognitive disorders” OR “cognitive dysfunction” OR “cognitive
dysfunctions” OR “cognitive impairment” OR “cognitive impairments” OR “cognitive
retention” OR “dementia” OR “dementias” OR “demention” OR “dementions” OR “loss of
memory” OR “MCI” OR “memory clinic” OR “memory clinics” OR “memory deficit” OR
“memory deficits” OR “memory disorder” OR “memory disorders” OR “memory disorders”
OR “memory loss” OR “mild cognitive impairment” OR “pick disease” OR “pick s disease”
OR “picks disease” OR Alzheimer¥*)
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#2 (MH “telemedicine” OR MH “telerehabilitation” OR MH “telehealth” OR MH “remote
consultation” OR MH “videoconferencing” OR “distance counseling” OR “e health” OR
“ehealth” OR “internet based” OR “m health” OR “mHealth” OR “mobile health” OR
“mobile visit” OR “mobile visits” OR “online meeting” OR “online meetings” OR “online
consult” OR “online consults” OR “online consultation” OR “online consultations” OR
“online therapy” OR “online therapies” OR “online visit” OR “online visits” OR “online
appointment” OR “online appointments” OR “remote appointment” OR “remote
appointments” OR “remote assessment” OR “remote assessments” OR “remote consult” OR
“remote consultation” OR “remote consultations” OR “remote consults” OR “remote
management” OR “tele consultation” OR “tele consultations” OR “tele health” OR “tele
medicine” OR “tele neurology” OR “teleconsultation” OR “teleconsultations” OR
“telehealth” OR “telemedicine” OR “teleneurology” OR “telerehab” OR “telerehabilitation”
OR “tele rehabilitation” OR “teletherapy” OR “teletherapies” OR “tele therapy” OR “tele
therapies” OR “videoconferencing” OR “videoconference” OR “video conference” OR
“video conferencing” OR “videoconferences” OR “video conferences” OR “video consult”
OR *“video consults” OR “video consultation” OR “video consultations” OR *“virtual visit”
OR “virtual visits” OR “virtual consult” OR “virtual consults” OR “virtual consultation” OR
“virtual consultations” OR “Zoom” OR “doximity” OR “Mdlive” OR “talkspace” OR
“livehealth” OR “lemonaid” OR “teladoc” OR “doctor on demand” OR “amwell” OR “k
health” OR “khealth” OR “polycom” OR “healthtap” OR “first opinion” OR “simple
contacts” OR “plushcare” OR “telemed” OR “express care virtual” OR “care virtual” OR
“pingmd” OR “babylon health” OR “dialogue” OR “epic” OR “adappt” OR “virtual care”
OR ((“phone based” OR “smartphone based” OR “telephone based” OR “video based” OR
“web based” OR “internet” OR “online” OR “remote” OR “virtual”) AND (consult* OR
“visit” OR “visits” OR appointment* OR “routine care” OR “care delivery” OR “primary
care”)))

#3 #1 AND #2

755

Scopus Search Strategy

#1 TITLE-ABS-KEY ({Alzheimer Disease} OR {cognitive dysfunction} OR {dementia}
OR {frontotemporal dementia} OR {frontotemporal lobar degeneration} OR {memory
disorders} OR {pick disease of the brain} OR {ADRD} OR {amentia} OR {amentias} OR
{amnestic} OR {amnestics} OR {amnesia} OR {amnesias} OR {cognitive decline} OR
{cognitive defect} OR {cognitive defects} OR {cognition disorder} OR {cognition
disorders} OR {cognitive disorder} OR {cognitive disorder} OR {cognitive dysfunction}
OR {cognitive dysfunctions} OR {cognitive impairment} OR {cognitive impairments} OR
{cognitive retention} OR {dementia} OR {dementias} OR {demention} OR {dementions}
OR {loss of memory} OR {MCI} OR {memory clinic} OR {memory clinics} OR {memory
deficit} OR {memory deficits} OR {memory disorder} OR {memory disorders} OR
{memory disorders} OR {memory loss} OR {mild cognitive impairment} OR {pick
disease} OR {pick s disease} OR {picks disease} OR Alzheimer*)
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#2 TITLE-ABS-KEY ({telemedicine} OR {telerehabilitation} OR {remote consultation} OR
{videoconferencing} OR {distance counseling} OR {e health} OR {ehealth} OR {internet
based} OR {m health} OR {mHealth} OR {mobile health} OR {mobile visit} OR {mobile
visits} OR {online meeting} OR {online meetings} OR {online consult} OR {online
consults} OR {online consultation} OR {online consultations} OR {online therapy} OR
{online therapies} OR {online visit} OR {online visits} OR {online appointment} OR
{online appointments} OR {remote appointment} OR {remote appointments} OR {remote
assessment} OR {remote assessments} OR {remote consult} OR {remote consultation} OR
{remote consultations} OR {remote consults} OR {remote management} OR {tele
consultation} OR {tele consultations} OR {tele health} OR {tele medicine} OR {tele
neurology} OR {teleconsultation} OR {teleconsultations} OR {telehealth} OR
{telemedicine} OR {teleneurology} OR {telerehab} OR {telerehabilitation} OR {tele
rehabilitation} OR {teletherapy} OR {tele therapy} OR {teletherapies} OR {tele therapies}
OR {videoconferencing} OR {videoconference} OR {video conference} OR {video
conferencing} OR {videoconferences} OR {video conferences} OR {video consult} OR
{video consults} OR {video consultation} OR {video consultations} OR {virtual visit} OR
{virtual visits} OR {virtual consult} OR {virtual consults} OR {virtual consultation} OR
{virtual consultations} OR {Zoom} OR {doximity} OR {Mdlive} OR {talkspace} OR
{livehealth} OR {lemonaid} OR {teladoc} OR {doctor on demand} OR {amwell} OR {k
health} OR {khealth} OR {polycom} OR {healthtap} OR {first opinion} OR {simple
contacts} OR {plushcare} OR {telemed} OR {express care virtual} OR {care virtual} OR
{pingmd} OR {babylon health} OR {dialogue} OR {epic} OR {adappt} OR {virtual care})

#3 TITLE-ABS-KEY ({phone based} OR {smartphone based} OR {telephone based} OR
{video based} OR {web based} OR {internet} OR {online} OR {remote} OR {virtual})
AND TITLE-ABS-KEY (consult* OR {visit} OR {visits} OR appointment* OR {routine
care} OR {care delivery} OR {primary care})

#4 (#1 AND (#2 OR #3))

1498

ClinicalTrials.gov Search Strategy

Dementia AND Telemedicine 21
Alzheimer’s Disease AND Telemedicine 12
Memory Loss AND Telemedicine 0
Memory Disorders AND Telemedicine 0

Cognitive Dysfunction AND Telemedicine | 8

TOTAL 41
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Appendix 3.

Identification

[ Eligibility ] [ Sereening ] [

)

[ Included

Records identified through

database searching
(n=6414)
ePubMed 907
eEmbase 1947
eThe Cochrane Library 527
*PsycINFO 739
¢CINAHL Plus 755

eScopus 1498
eClinicaltrials.gov 41
Records after duplicates removed
(n=3551)
Records screened R Records excluded
(n=3551) > (n=3461)
Full-text articles assessed Full-text articles excluded
for eligibility B (n=73)
(n =90) 33 full-text unavailable
*15 wrong intervention
¢ *11 wrong study design
Studies included in *8 duplicate

qualitative synthesis
(n=17)

*5 wrong study population
1 study not in English

Page 21

Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) flow

diagram

Appendix 4.

Quality Assessment using Cochrane Risk of Bias Tool ™

scquence | Alcation | Syt | ouomecara | Seective

generation assessment
Azad et al. (2012)2% NA NA NA High High
Barton et al. (2011)22 NA NA NA Low High
Burton et al. (2018)%° Low Low Unclear Low Low
(Czi{fgig‘o“to etal. Unclear Unclear High Low Low
Castanho et al. (2016)% NA NA NA High Low
Cheong et al. (2015)23 NA NA NA Low High
Dang et al. (2018)%4 NA NA NA High High
Jelcic et al. (2014)36 High Unclear Low Low Low
Laver et al. (2020)2° Low Low Low Low Low
Lindauer et al. (2017)33 Unclear Unclear High Low Low
('\g'gg')‘;{(ha” etal. Low Low Low Low Low
Moo et al. (2020)3* NA NA NA High High
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Random . Blinding of Incomplete .
sequence coAr:L(::Il;[:]%zt outcome outcome data ielg(;{li\r/]e

generation assessment P 4
Morgan et al. (2011)% Unclear Unclear Unclear High Low
Munro Cullum et al. :
(2014)?2 Low Unclear High Low Low
Parikh et al. (2013)32 Unclear Unclear High Low Low
Powers et al. (2017)%7 NA NA NA High Low
Tso et al. (2016)28 NA NA NA High High
- b 35.3%
High, No. (%) 5.9% (1/17) 0% (0/17) 23.5% (4/17) 41.2% (7/17) (6/17)
*
Blinding of participants and personnel, other sources of bias were not included in the assessment.
Percentage was calculated as the quotient of the number of “High” within a column and the total number of included
citations.
Appendix 5.

Supporting judgment for quality assessment using Cochrane Risk of Bias Tool
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Random sequence Allocation BImtdlng of Incomplete Selective
generation concealment a?slfescsm%t outcome data reporting
Azad et al. Non-randomized Non- Non-randomized, Surveys had a 51% Does not
(2012)2 randomized therefore no blinding | response rate list pre-
specified
outcomes,
descriptive
study
Barton et Non-randomized Non- Non-randomized, Reports evaluation Does not
al. (2011)% randomized therefore no blinding | and list pre-
recommendations specified
for all 15 outcomes,
telemedicine visits descriptive
study
Burton et Random assignment | Random Blinding not Pre-post measures Reports all
al. (2018)% | to in-person versus assignmentto | mentioned and weekly pre-
videoconferencing condition measures reported specified
conditions occurred occurred for all patients. outcomes
by random number before Missing data only
generator recruitment involved care
(conditions partners.
were
determined
before the
study
commenced
and hidden in
envelopes)
Carotenuto Patients were Does not 2 blinded No missing Reports all
etal. randomly recruited describe psychologists outcome data pre-
(2018)%0 among outpatients allocation administered the specified
followed by the concealment MMSE and ADAS- outcomes
Alzheimer and Cog. Unclear how
Neurodegenerative this was actually
Diseases Unit. Does blinded since they
not describe random were administered
sequence generation face-to-face and via
process. videoconference.
Castanho et | Non-randomized Non- Non-randomized, 8 participants were Reports all
al. (2016)% randomized therefore no blinding | unable to participate | pre-
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Random sequence Allocation B(IJ'S&'Onr% eOf Incomplete Selective
generation concealment assessment outcome data reporting
in the telephone specified
assessment due to outcomes
changes in contact
information, health
problems, death or
persistent
difficulties to be
reached within the
time frame. The
videoconference
evaluation was
stopped for one AD
participant due to
major difficulties in
focusing attention
and because the
patient was unable
to respond to the
instrument
questions.
Cheong et Non-randomized Non- Non-randomized, No missing Does not
al. (2015)% randomized therefore no blinding | outcome data list pre-
specified
outcomes,
descriptive
study
Dang et al. Non-randomized Non- Non-randomized, 27 out of 94 (29%) Does not
(2018)% randomized therefore no blinding | veterans responded. list pre-
11 out of 41 (27%) specified
care partners outcomes,
responded to descriptive
satisfaction study
outcomes.
Jelcic et al. Patients were Does not All assessments No missing Reports all
(2014)36 initially randomly describe conducted by outcome data pre-
assigned, but 2 allocation neuropsychologist specified
patients concealment blinded to the outcomes
subsequently treatment group to
switched treatment which each patient
groups based on was allocated.
patient preference Outcomes assessed
at study entry and 3
months
postintervention, so
blinding of outcome
assessments was
feasible.
Laver et al. The randomization Random Outcome No missing Reports all
(2020)20 sequence was sequence was assessments outcome data pre-
generated by a transferred to conducted by specified
statistician sequentially research assistant outcomes
numbered, blinded to
opaque, allocation.
sealed Outcomes assessed
envelopes to postintervention so
conceal blinding of outcome
allocation assessments was
from staff feasible.
Lindauer et | Participant dyads Does not Blinding not No missing Reports all
al. (2017)% | were randomized to describe possible since outcome data pre-
receive either the allocation neurocognitive tests specified
inclinic battery first concealment administered via outcomes

or the telemedicine
visit first. Does not
describe random
sequence generation
process.

telemedicine
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Random sequence Allocation B(IJ'S&'Onr% eOf Incomplete Selective
generation concealment assessment outcome data reporting
Martin- Randomization Assignments Each specialist No missing Reports all
Khan et al. using an electronic were physician was outcome data pre-
(2012)%1 random number concealed in blinded to the specified
generator opaque, findings of the other outcomes
sealed specialist physician
envelopes with whom they
were paired until a
team case
conference was held
for the patient at the
end of the clinic day.
Main outcome was
diagnosis agreement
between in-person
vs. telemedicine
assessment.
Moo et al. Non-randomized Non- Non-randomized, Satisfaction survey Does not
(2020)%* randomized therefore no blinding | had a 27.5% list pre-
response rate specified
outcomes,
descriptive
study
Morgan et Patients are Does not Blinding not Sample size at each Reports all
al. (2011)% | randomly assigned describe mentioned follow-up varied pre-
to in-person allocation due to pattern of specified
(standard care) or concealment missed outcomes
telehealth for the appointments and
first follow-up, then requests for change.
alternating up to 1 Satisfaction data
year. Does not presented only for a
describe random subgroup of dyads
sequence generation (n=28). Analysis
process. excluded those who
discontinued by 6
months, satisfaction
with telehealth was
lower for those who
discontinued.
Munro Randomized to test Does not Blinding not No missing Reports all
Cullum et condition using describe possible since outcome data pre-
al. (2014)% | computer-generated allocation neurocognitive tests specified
random numbers concealment administered via outcomes
telemedicine
Parikh etal. | Test forms and order | Does not Blinding not No missing Reports all
(2013)32 of testing modality describe possible since outcome data pre-
were randomly allocation neurocognitive tests specified
assigned and concealment administered via outcomes
counterbalanced telemedicine
across subjects.
Does not describe
random sequence
generation process.
Powers et Non-randomized Non- Non-randomized, Satisfaction survey Reports all
al. (2017)%7 randomized therefore no blinding | had a 36% response | pre-
rate specified
outcomes
Tso et al. Non-randomized Non- Non-randomized, Satisfaction survey Does not
(2016)28 randomized therefore no blinding | had a 46% response | list pre-
rate specified
outcomes,
descriptive
study

*
Supporting judgment based on full-text manuscript for all included studies
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Appendix 6.

Study characteristics by participant telemedicine location

Page 25

Study

Design

Country

Random
ization

Recruitment
method

Referral | Registry

Sample
size

Diagnosis

MMSE
mean
(sD,
range)

Telemedicine
encounter
purpose and
major findings

Home (n=3)

Laver et

al.
(2020)2°

RCT

Australia

Tvs. P

63 dyads
31T,
32P

Dementia or
probable
dementia

(MMSE < 24)

T-
18.58
(5.46),

20.69
(4.51)

Telerehabilitation;
Both the
telemedicine and
in-person groups
reported
improvement in the
caregiving mastery
index and care
partner’s
perception of
change

Lindauer
etal.
(2017)33

Pilot

us

Tvs. P

28 dyads
28 T&P

AD

Assessments
(MoCA, CDR,
RMBPC, GDS);
All measures were
found to be reliable
with telemedicine

Moo et al.
(2020)34

Pilot

us

NR

38
T,184P

Neurodegenera
tive or
vascular
dementia

Routine care; Both
in-person and
telemedicine
groups reported
equivalent visit
satisfaction

Adult Day Care Center, Nursing Home (n=2)

Castanho
etal.
(2016)3°

Pilot

Portugal

NR

69
T&P&Ph

AD

Male -
24.1
(28),

Female
-23.9

(0.94)

Cognitive
assessment
(TICSM-PT); High
association
between testing
modalities (video-
conference vs.
telephone, and
videoconference
Vs. in-person)

Jelcic et
al.
(2014)36

Pilot

Italy

Tvs. P

7T,20P

Early AD
(CDR0.5-1,
MMSE 26-30)

T-237

(2.8), P
-24.9
(2.5)

Telerehabilitation;
MMSE improved
significantly in
groups that
received treatment
through
telemedicine or in-
person

Remote Clinic (n=8)

Azad et al.
(2012)2

Pilot

Canada

NR

9T

MCI, mild

dementia
(MMSE
20-24)

Routine care; High
satisfaction rates
among patients,
physicians, case
managers

Barton et

al.
(2011)22

Pilot

us

NR

No prior dx
(MMSE>12)

228
(12-27)

Assessments
(MMSE, GDS,
Clock Drawing,
BNT);
Telemedicine visit
allowed physician
to diagnose
dementia or MCI.
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Study

Design

Country

Random
ization

Recruitment
method

Referral

Registry

Sample
size

MMSE
mean
(SD,
range)

Diagnosis

Telemedicine
encounter
purpose and
major findings

Cheong et
al.
(2015)%

Pilot

Korea

NR

168 T,
259 P

AD, vascular
dementia,
other dementia

Not
reported

Routine care;
Lower age, lower
CDR, and use of
telemedicine were
significant factors
predicting long-
term treatment

Dang et al.
(2018)*

Pilot

us

NR

94T

24.4

No prior dx G.7)

Routine care;
15/94 (16%)
received a new
diagnosis of
dementia
(Alzheimer’s,
Vascular, or Lewy
Body), and 20
(21%) received a
new diagnosis of
mild cognitive
impairment (MCI)

10

Morgan et
al.
(2011)%

Pilot

Canada

Tvs. P

82T,67
p

No prior dx

Routine care;
Dyads reported
high satisfaction
with telemedicine
and similar
satisfaction to in-
person
appointments.
Diagnoses
included AD, MCI,
dementia related to
multiple etiologies,
other dementias

11

Munro
Cullum et

al.
(2014)28

Pilot

us

Tvs. P

202 T&P

T-276
(3.10),
P-27.6
(3.09)

MCI, AD,
normal
cognition

Cognitive
assessment
(MMSE, HVLT-R,
Digit Span forward
and backward,
BNT, Letter and
Category Fluency,
Clock Drawing);
Telemedicine-
based
neuropsychological
testing is a valid
and reliable
alternative

12

Powers et

al.
(2017)27

Pilot

us

NR

95T

No prior dx

Assessments
(MoCA, ZBI,
SLUMS, GDS);
Telemedicine is a
feasible means of
providing
interprofessional
dementia
evaluations and
follow-up to rural
residents.
Diagnoses
included dementia
(75.8%), MCI
(20%).

13
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Tso et al.
(2016)28

Pilot

us

NR

33T

No prior dx

Routine care;
Overall high
satisfaction with
the clinic,
neurologist, and
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Study

Design

Country

Random
ization

Recruitment
method

Referral | Registry

Sample
size

Diagnosis

MMSE
mean
(SD,
range)

Telemedicine
encounter
purpose and
major findings

telemedicine
system

Hos

pital, Academ

ic Center (n=4)

14

Burton et

al.
(2018)2°

Pilot

Canada

Tvs. P

3T,3P

Self-reported
Cl (MMSE
17-29)

25.8
(4.5)

Telerehabilitation;
Goal performance
improved across

both telehealth and
in-person delivery

15

Carotenuto
etal.
(2018)%

Pilot

Italy

NR

28 T&P

AD (MMSE
12-24)

19.6
3.0

Cognitive
assessment
(MMSE ADAS-
cog); No
significant
difference in scores
for in-person vs.
video-conference

16

Martin-
Khan et al.
(2012)3

Pilot

Australia

Tvs. P

102 T,
108 P

No prior dx
(MMSE 9-30)

239
4.7

Routine care; No
significant
differences found
in interrater
agreement or
diagnoses (AD,
vascular dementia,
CI) between the
telemedicine vs.
in-person group.
Diagnosed with
AD, vascular
dementia, CI.

17

Parikh et

al.
(2013)32

Pilot

us

Tvs. P

40 T&P

MCI, AD,
normal
cognition
(MMSE 22—
30)

27.5
(3.4)

Cognitive
assessment
(MMSE, HVLT-R,
Digit Span forward
and backward,
Oral Trail Making
Test, BNT, Letter
and Category
Fluency, Clock
Drawing); The
telemedicine
satisfaction rate
was 98%, and
roughly two-thirds
of participants
indicated no
preference between
in-person and
telemedicine
testing

AD - Alzheimer’s disease; ADAS-cog — Alzheimer's disease assessment scale-cognitive subscale; BNT —Boston Naming
Test; CDR - clinical dementia rating; CI — cognitive impairment; HVLT-R — Hopkins Verbal Learning Test-Revised; MCI —

mild cognitive impairment; MoCA — Montreal Cognitive Assessment; MMSE — mini-mental state exam; NR —no
randomization; P — in-person; Ph — telephone; RCT — randomized controlled trial; RMPBC — Revised Memory and

Behavioral Problems Checklist; SLUMS - Saint Louis University Mental Status Examination; T — telemedicine; TICSM-
PT — Telephone Interview for Cognitive Status-Modified — Portuguese version; ZBI — Zarit Burden Interview
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Appendix 7.

Ineligibility reasons and outcome measures of included studies.

Page 28

Length of Ineligible/ Ineligible
# Study Intervention® declined due to tech Outcome measures Outcomes
Home (n=3)
e Both groups reported
Feasibility : :
Laver et al. L improvements in the
1 (2020)2 4 months NA NA i(;ggglvmg mastery caregiving mastery
index.
Of the 28 dyads who
Feasibility completed the visits,
(comparing the 4 patients (14%)
3 declined 2 dyads number of were unable to
Lindauer et . (poor health ineligible participants who complete the
2 al. (2017)% 2 evaluations and time due to attempted vs. telemedicine MoCA.
’ limitations) technical completed the Reliability was found
difficulties measures), test- to be good to
retest reliability of excellent in all
all measures measures when used
with telemedicine.
63 declined
due to tech
issues (not
having a
home
computer 184 families declined
(n=46), not Feasibility/ to join telemedicine,
being acceptability 38 participated in
Moo et al ) ) comfortable | (participant telemedicine.
3 (2020)34' 2 evaluations 184 declined | with willingness to Equivalent visit
computers participate, patient satisfaction was
(n=12), and and care partner reported between in-
computers satisfaction) person and
being too telemedicine.
old or
lacking
broadband
service
(n=5)
Adult Day Care Center, Nursing Home (n=2)
Participants’
acceptability of
videoconference was
satisfactory and on
par with the
acceptability of the
o telephone
g‘;‘;?erﬁfb'“ty assessment.
" . Correlation analyses
4 Castanho §§ 3 evaluations NA NA satisfaction), showed high
al. (2016) reliability/validity associations between
(correlation between the testing
testing modalities) modalities: TICSM-
PT VC and TICSM-
PT telephone
(r=0.885), TICSM-
PT VC and MMSE
face-to-face
(r=0.801).
6/7 (86%) of patients
undergoing
s telemedicine rated
. Feasibility
Jelcic et al. e 10/10 for the
3 (2014)36 3 months NA NA gg?i;tf'gé?%n;) satisfactory question
item on general
utility and appeal of
exercises. All
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# Study

Length of
Intervention

Ineligible/
declined

Ineligible
due to tech

Outcome measures

Outcomes

participants would
advise the treatment
to friends.

Remote Clinic (n=8)

Azad et al.
(2012)2

1 evaluation

NA

NA

Feasibility
(participant,
provider, staff
satisfaction)

Over 90% of
physicians and
patients indicated
willingness to use
telemedicine again.
Physicians reported
telemedicine
provided enough
information to assist
in clinical decision-
making (96%), and
patients and case
managers/geriatric
assessors felt able to
present the same
information by video
conferencing as in-
person (92%).

Barton et
al. (2011)%

1 evaluation

NA

NA

Feasibility (arriving
at diagnosis, patient
and provider
satisfaction)

12 patients were
diagnosed with
dementia, 2 with
MCI, and 1
cognitively normal.
Informal feedback
from patients and
providers indicated
satisfaction with the
evaluation and
appreciation that the
service could be
provided locally.

Cheong et
8 | ar (2015)2

1 evaluation

15 ineligible
(did not
return after
initial
evaluation)

NA

Evaluate the
effectiveness of
telemedicine for
long-term follow-up
of dementia patients
in rural South Korea
and identify the
factors predicting
long-term treatment

Lower age, lower
CDR, and use of
telemedicine were
significant factors
predicting long-term
treatment. Mean
treatment duration
was significantly
longer for the
telemedicine group
than for the clinical
visit group (P <
0.001), with
durations of 26.6 and
14.6 months,
respectively.

Dang et al.
(2018)*

1 evaluation

NA

NA

Feasibility/
acceptability
(arriving at a
diagnosis, patient
and care
partnersatisfaction)

15 patients were
diagnosed with
dementia and 20
were diagnosed with
MCI. Patients and
care partners
expressed high
satisfaction with the
telemedicine and
90% of care partners
indicated they would
rather use
telemedicine than
travel to see the
specialist in person.

Morgan et

10°] a1 (2012

alternating
evaluations

19 ineligible
(admitted to

NA

Feasibility/
acceptability
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Length of Ineligible/ Ineligible
# Study Intervention” declined due to tech Outcome measures Outcomes
telemedicine was
nursing 213.4 km.
home (n=1), Questionnaires
between in- g‘ﬁ‘gd (participant and care ggggggﬂs("wmh
person vs. b partner satisfaction, L .
telemedicine missing data distance saved) telemedicine and in-
(n=1), person appointments,
discontinued but telemedicine was
(n=15) rated as significantly
more convenient.
Highly similar results
across telemedicine
and in-person
conditions, with
- . significant intraclass
Munro Reliability/validity cdqrrelations between
11 Cullum et 2 evaluations NA NA (comparing scores test scores. Findings
al. (2014)% :/r:;j’?e%rsggfgrsé nce) remained consistent
in subjects with or
without cognitive
impairment and in
persons with MMSE
scores as low as 15.
The estimated mean
(SD) round trip
distance saved in
Feasibility (driving miles was 67.1
Powers et ) ) time and distance (39.7), and the
12 al. (2017)27 1 evaluation 12 declined NA saved, participant estimated mean
’ and care partner round trip on the road
satisfaction) saved in minutes was
74.5 (43.2). Overall
satisfaction score was
4.73/5.
- Overall satisfaction
13 -(rsgleé)%!;' 1 evaluation NA NA mgaesﬁgsc Ltt:ttét(;:ome ngg/tshe clinic was
Hospital, Academic Center (n=4)
6/6 goals measured
S with the Canadian
Feasibility/ Occupational
:E\cceptaplllty " Performance
comparison 0 p
o | e, | amows | owa | wa | coomine e Imeroed
' rehabilitation 47/9
delivered in-person gggg?g;g\%g’}or
vs. telemedicine) those in the
telemedicine group.
No differences in
scores (MMSE,
ADAS-cog) between
videoconference and
in-person for slight
Feasibility/ and moderate
reliability baseline MMSE
(comparing scores impairment level.
Carotenuto in-person vs. Patients in the severe
. videoconference), baseline MMSE
15 (2‘31%')'30 2 evaluations NA NA acceptability impairment level
(questionnaire on obtained lower scores
acceptance of on videoconference
videoconference for MMSE and higher
cognitive testing) scores on
videoconference
ADAS- cog. On the
acceptance
questionnaire,
patients and care
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# Study

Length of
Intervention

Ineligible/
declined

Ineligible
due to tech

Outcome measures

Outcomes

partners indicated
they did not have
concerns about
privacy (4.8/5), and
would like to repeat
the experience
(4.5/5).

Martin-
16 | Khanetal.
(2012)31

1 evaluation

65 declined

1ineligible
due to
technical
problems

Reliability/validity
(inter-rater
reliability on the
diagnosis of

No difference in
levels of agreement
for assessments
conducted via
telemedicine vs. in-

1duosnuepy Joyiny 1duosnuely Joyiny

1duosnue Joyiny

dementia) person

98% participant
satisfaction, with
roughly two-thirds of
Acceptability indicating no
(participant preference between
acceptability survey) | traditional face-to-
face testing and
examination by
videoconference.

Parikh et

71 an. 2013)%2

2 evaluations NA NA

*
For studies where length of intervention was not reported, number of interventions are reported.

ADAS-Cog - Alzheimer’s Disease Assessment Scale-Cognitive Subscale; CDR - clinical dementia rating; MCI — mild
cognitive impairment; MMSE — Mini Mental Status Exam; MoCA — Montreal Cognitive Assessment; SD — standard
deviation; TICSM-PT - Telephone Interview for Cognitive Status-Modified — Portuguese version videoconference

Appendix 8.

Satisfaction rates and preference for telemedicine vs. in-person among included studies.

Preference for
# Study Reiggense Participant Care Partner telemedicine vs. in-
person
Home (n=3)
Participants reported
moderate-to-high levels of
satisfaction with the
Laver et al. program although
1 (2020)20 Not reported participants allocated to Not reported Not reported
receive home visits appear
to provide somewhat more
favorable responses.
Although there was
uncertainty that
telemedicine visits
could completely
Participants indicated that Egﬁfcihsitsrﬁdmfﬁfl
: they were satisfied with the : ! :
2 Lindauer % Not reported | effectiveness of the Not reported enjoyed the convenience
al. (2017) L of the telemedicine visit,
telemedicine platform for as noted by one
receving care. participant: “I would
prefer to have it (the
visit) as a telemedicine
and not waste my time,
energy, and resources.
No significant difference in scores between in- : -
3 Moo et al. ?21;25202) person vs. telemedicine on the following items: Eﬂ;gﬁggtn\c\zg
(202034 arfici ants visit disrupted routine, staff showed respect, staff renorted between in-
P P listened/answered questions understandably. P
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Preference for

# Study Relsrg;)ense Participant Care Partner telemedicine vs. in-
person
person and video
telemedicine.
Adult Day Care Center, Nursing Home (n=2)

The guided-informal
discussion indicated that the

Most participants did
not indicate any
preference between the

c ) ?ggggge pg(lj'ticipar;ts' acceptability of vilde(;]conference aﬂd':‘he
astanho et videoconference telephone approach, if a
4 al. (2016)% ratestfor egcfl; administration was Not reported computer was to be
?#g%ol/‘z;] @ satisfactory and on par with available, but most
the acceptability of the indicated they “enjoyed
telephone assessment. seeing the evaluator
face-to-face.”
6/7 (86%) of patients Two patients, initially
undergoing telemedicine enrolled in the
rated 10/10 for the telerehabilitation group,
Jelcic et al. satisfactory question item chose not be involved
5 (2014)36 Notreported | general utility and Not reported with computer
appeal of exercises. All technology and were
participants would advise shifted to in-person
the treatment to friends. rehabilitation.
Remote Clinic (n=8)
92% of participants
were able to present the
same information they
would have provided in-
person through
92% of the respondents telemedicine, 88% were
were satisfied with the as confident about the
6 Azad et al. 50/99 (51%) session, and 94% indicated Not reported doctor’s assessment
(2012)2 participants that they would be willing P through telemedicine as
to use video conferencing in-person assessment
again. (88%), 30% were more
anxious with
telemedicine than in-
person, 28% preferred
to see their doctor in-
person.
Informal feedback from
patients indicated
Barton et al. satisfaction with the
7 (2011)22 Not reported evaluation and appreciation Not reported Not reported
that the service could be
provided locally.
8 Ché%nl%fzgal' Not reported Not reported. Not reported
91% indicated
overall
88% indicated overall satisfaction, 73%
27194 (29%) satisfaction, 77% Woulq ) would choosej t_o 65% of patients and
participants choose to have telemedicine | have telemedicine 91% of care partners
9 Dang et al. and 11/a1 visit again, 65% would visit again, 82% preferred to see the
(2018)% (27%) care recommend telemedicine to | would recommend | specialist through
partr?ers others, 65% would rather telemedicine to telemedicine rather than
use telemedicine over in- others, 91% would in-person.
person. rather use
telemedicine over
in-person.
Varying All respondents would use telemedicine again,
response 99% would recommend. On a 4-point Likert scale )
10 Morgan et rates (higher score, more satisfaction) means ranged Two patients preferred
al. (2011)% 124/'149 from 3.05 (wait time for appointment) to 3.65 in-person visits.
(83%) t0 (how well telehealth staff answered questions

about equipment). Most items were rated as
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Preference for

# Study Relsrg;)ense Participant Care Partner telemedicine vs. in-
person
147/149 “good” or “excellent.” Mean summary score
(99%) (ranging from 12-48) was 42.1 (4.53).
Munro
11 | Cullumetal. Not reported Not reported Not reported
(2014)26
On a 5-point Likert scale (1=strongly disagree, :
b 21/58 (36%) 5=strongly agrfe), “It‘\‘/vas easy to communicate g\z::tﬁztrlsewﬁ g?gsg‘;fd ed
12 owers et al. patients and with providers” 4.85, “There was enough technical stated that the
27 ” « y
(2017) care partners assistance” 4.81, “Overall, | was satisfied with the referred not drivina for
P experience” 4.73, and “I would use the fheir care 9
teledementia clinic again” 4.58. '
Although most patients
still prefer seeing the
15/33 (46%) Overall satisfaction with the clinic was 4.84/5. doctor in-person, they
Tsoetal patients General satisfaction with the neurologist was overwhelmingly
13 (2016)23‘ and/or their 4.88/5. Satisfaction with the telemedicine system preferred the
families was 4.65/5. 96% indicated a willingness to convenience of
recommend telemedicine. telemedicine over long-
distance travel or
lengthy wait-time.
Hospital, Academic Center (n=4)
Participants commented
that although they might
14 B‘E;%’fgf)’ﬁg"‘" Not reported Not reported have preferred to meet
in-person, the telehealth
sessions ran smoothly.
On a 5-point Likert scale (1=strongly disagree,
5=strongly agree), “Instructions are clear and Preference for
Carotenuto understandable” 4.4 (1.3), “Data privacy is telemedicine vs. coming
15 etal. Not reported | assured” 4.8 (0.6), “I saved my time” 4.0 (0.8), “I to the hospital was very
(2018)30 would like to repeat the experience” 4.5 (0.8), “I high for both patients
prefer the Web modality than coming to the and care partners.
hospital” 3.3 (1.5).
Martin-Khan
16 etal. Not reported Not reported Not reported
(2012)3
98% expressed overall
acceptability of
videoconference-based
assessment (2% were
neutral). 100% reported
testing instructions were Approximately two-
easy to understand. 60% thirds of individuals
Parikh et al All indicated no preference for with or without
17 (2013)% ' participants testing format, 30% cognitive impairment
responded preferred in-person expressed no preference

assessment, and 10%
preferred videoconference.
Approximately 50%
indicated that they would
prefer to drive no more than
three hours to undergo face-
to-face assessment.

between telemedicine
vs. in-person testing.
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Appendix 9.

Requirements and technological issues by participant location

Page 34

Support Staff required

Technological issues identified

J Am Med Dir Assoc. Author manuscript; available in PMC 2022 July 01.

# Study Real- Care Equ_ipmeni
Set-up/ time Exam Partner requirements | connection | Audio | Visual
Orientation | Support | Assistance | required
Home (n=3)
Participant:
Laver et laptop, tablet,
1 al. X X X smartphone
(2020)20 Provided: tablet
with software
Participant:
Lindauer computer
2 etal. X X Provided:
(2017)33 cameras,
headphones, iPad
Participant: home
computer with
Moo et al. internet access
3 (2020)34 X X X Provided:
videoconferencing
software, webcam
Adult Day Care Center, Nursing Home (n=2)
Castanho
4 etal. X X Skype, telephone X X
(2016)3°
Jelcic et
5 al. X X X Skype
(2014)36
Remote Clinic (n=8)
Azad et al.
6 (2012)2% X X X X
Barton et Tandberg
7 al. X X teleconferencing
(2011)%2 system
Cheong et Tandberg
8 al. X X teleconferencing
(2015)% system
Cisco Jabber
Dang et al. Video
9 (2018)% X X TelePresence X X X
connected to TV
General camera
Morgan et for thel'lnt(ejrxge\;]v.
10 al. X X speciafized nigh- X X X
(2011)% quality camera for
viewing patient’s
writing
Munro )
11 CuIIaL;‘m et X Poly?]cq)(r?n,itZOGr—mch
(2014)%
24-inch monitor,
camera, touch
12 Povéﬁrs et X X X screen interface X
(201‘7)27 for the controls
(TelePresence)
and mobile video
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Support Staff required Technological issues identified
Equipment
# Stud Real- Care p
Y Set-up/ time Exam Partner requirements Connection | Audio | Visual
Orientation | Support | Assistance | required
cart with dual
21.5-inch
touchscreen
monitors
Camera with
remote-controlled
zooming and
turning with view
of the entire exam
room. Two
13 Tso et al. X computer
(2016)%8 monitors provide
simultaneous
streaming of the
neurologist and
the visual tools
for cognitive
examination.
Hospital, Academic Center (n=4)
Burton et
14 al. X X
(2018)%°
Skype, remote
15 Car;tgruto X X control of the X
(2018j3° audiovisual
system
Martin- .
16 | Khanetal Television sereen, | x
(2012)
Parikh et Video camera,
17 al. microphone, and
(2013)32 26-inch color
monitor

Appendix 10.

Patient level characteristics by participant location

Sensory health considerations

# Study Excluded Excluded Comments regarding sensory impairment
hearing vision
impaired impaired

Home (n=3)

1 Laver et al. (2020)20

2 | Lindauer etal. (2017)33 X X

3 Moo et al. (2020)34

Adult Day Care Center, Nursing Home (n=2)

Castanho et al. (2016)%

11.5% of participants indicated that
videoconference had poor sound and visual

quality.

Jelcic et al. (2014)%6

Hearing and vision impairment may contribute to
distraction in older adults with minimal
experience using technologies.

J Am Med Dir Assoc. Author manuscript; available in PMC 2022 July 01.
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Sensory health considerations
# Study Excluded Excluded Comments regarding sensory impairment
hearing vision
impaired impaired
Remote Clinic (n=8)
6 Azad et al. (2012)% Hearing loss was identified in 7 patients.
Telemedicine technology is limited in patients
22
! Barton etal. (2011) X X with significant sensory and auditory problems.
8 Cheong et al. (2015)%3
Hearing loss identified in 3 participants. A
24 quarter of participants were not satisfied with
9 Dang etal. (2018) sound quality. 93% reported no difficulty seeing
the specialist through telemedicine.
Coordinators observed that patients with hearing
loss had difficulty following the conversation.
25
10 Morgan etal. (2011) Difficulty hearing was identified as a reason for
dissatisfaction with telemedicine.
11 Munro Cullum et al. X X There were no significant problems with audio or
(2014)% visual transmission.
2 patients had severe uncorrected hearing loss
12 | Powers etal. (2017)%" that it was difficult to proceed with the
appointment.
Many patients were initially reluctant to
28 participate given their hearing loss, but this was a
13 Tso etal. (2016) non-issue with high-fidelity videoconferencing
equipment.
Hospital, Academic Center (n=4)
14 Burton et al. (2018)%°
Carotenuto et al.
15 (2018)%0 X X
16 Martin-Khan et al.
(2012)3
No respondents indicated any difficulty or
dissatisfaction with seeing or hearing test stimuli.
Given the potential challenges associated with
32
g Pankh etal. (2013) X X examining subjects with significant sensory
limitations, acceptability as well as validity of
data among such individuals may be impacted.
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