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Abstract

Background: Digital health technology is a promising way of supporting health care providers and family caregivers as they
care for patients with cognitive impairment.

Objective: This scoping review aimed to portray the use of digital health technology to assist health care providers and family
caregivers in caring for patients with cognitive impairment who live in the community or in a facility.

Methods: We conducted a scoping review of peer-reviewed scientific articles available in MEDLINE, PsycINFO, Scopus, and
CINAHL with Full Text, as well as gray literature available in preprint servers, theses depositories, and various national and
international dementia organizations’ websites. The search yielded 975 articles, of which we included 7 (0.7%) in the review.

Results: Of the 7 interventions included in the retrieved manuscripts, 2 (29%) were digital calendar reminder systems to support
activities of daily living and medication management; 2 (29%) were apps on tablet devices to simulate the presence of family
before therapy interventions; 1 (14%) was a social robot used in therapeutic sessions to include elements of musicotherapy,
reminiscence, cognitive games, and relaxation; 1 (14%) was a commercially available computer system that provides access to
various recreational leisure activities; and 1 (14%) was a web-based self-management support system that helps family caregivers
to deal with behavior changes in a relative with dementia. Of the 7 articles, only 1 (14%) reported on the use of a behavior change
theory, namely a comprehensive process model of engagement coupled with cognitive stimulation therapy.

Conclusions: Literature on the topic is scarce, recent, and heterogeneous. There is a clear need for a theoretical framework to
conceptualize and govern the use of behavior change models that incorporate technology for patients with cognitive impairment.

(JMIR Ment Health 2023;10:e40330) doi: 10.2196/40330
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Introduction

Background
The aging of the population will intensify in the coming decades,
increasing the prevalence of disease and disability, in particular,
the impairment of cognitive functions [1]. In Canada, for
example, approximately 1 in 4 seniors aged ≥85 years have been
diagnosed with dementia [2]. The growing number of people
with cognitive impairment will result in high demands on health
care systems. Cognitive impairment reduces the quality of life
of older adults and increases the risk of dementia and mortality
[3,4]. In this paper, the term cognitive impairment refers to the
various etiologies known to characterize cognitive impairment,
such as vascular conditions, neurological conditions, and stroke.
The ability of people with cognitive impairment to retain
information, learn new things, or concentrate is impaired,
leading to a decrease in autonomy and independence and poor
social participation. Cognitive impairment affects the patients
and those around them, particularly family caregivers and the
health care professionals providing care to alleviate the condition
[5,6]. Family caregivers’activities require a constant connection
to the person with cognitive impairment and the activities they
require to perform to function and live safely (eg, maintain a
career, home, and family life). The burden experienced by
people taking care of a person with cognitive impairment is
associated with an adverse emotional state and can be more
substantial in terms of physical sequelae and financial and social
consequences [7].

Responsible health and social systems should support caregivers
to help maintain persons with cognitive impairment in their
homes for as long as possible. From the health care provider’s
perspective, the delivery of quality patient-oriented care seems
to be determined by their ability to understand the particular
care and heterogeneous communication needs of people with
cognitive impairment [8,9]. Digital health technology is a
promising way of supporting patients with cognitive impairment
in that technology can be an enabler of behavior change in
patients, family caregivers, and health care professionals. One
could imagine how technology may foster communication
among users (patients, caregivers, and care providers) and affect
daily routines among all stakeholders. This paper examines the
use of digital health technology as a plausible way of supporting
health care providers and family caregivers as they care for
people with cognitive impairment. According to the US Food
and Drug Administration, digital health technologies “use
computing platforms, connectivity, software, and sensors for
health care and related uses” [10]. Digital health technology
has been deemed valuable and efficient in supporting health
care providers and family caregivers in different populations,
such as children with special health care needs [11], patients
undergoing hematopoietic cell transplantation [12], and patients
with Parkinson disease [13], as well as patients requiring
cardiovascular care [14], pulmonary rehabilitation [15,16],
mental health rehabilitation [17], and cognitive rehabilitation
[18]. Digital health technology faces challenges at individual
and system levels, such as lack of presence and in-person contact
[19] as well as ethics and data governance [20]. The design of
a digital health technology for patients with cognitive

impairment is itself challenging because of their complex needs
and because they may be in no condition to engage in the design
processes. Creative technologists should be aware of the
importance of actively including the end users in the design
process [21] and that the involvement of end users with
cognitive impairment can be a complex task [22], which is even
more critical when older adults are the end users [23]. When
designing a digital health technology that persons with cognitive
impairment will use, the task is cumbersome for many reasons
related to awareness about their health needs, knowledge of
potential ideas based on technology, and level of technology
literacy.

In practice, digital health technology is understudied in people
with cognitive impairment, family caregivers, and health care
providers. This paper focuses on information and
communication technologies deployed with or without additional
digital technologies to look more closely at digital health
technology that claims to support health care professionals and
family caregivers caring for patients with cognitive impairment
by providing them with digital support and a sense of presence
using technologies such as, but not limited to, anthropomorphic
agents, digital tools, robots, apps, and multimedia systems. The
typical intervention sought in this review would be based on
technology that allows digital dyadic communication between
patients with cognitive impairment and their health care
providers and family caregivers.

Objectives
In this paper, we aimed to depict the use of digital health
technology to assist health care professionals and family
caregivers in caring for patients with cognitive impairment who
live in the community or in a facility. Recent literature
portraying available technology applications to support the
informal caregiver of a person with cognitive impairment
showed the impact of technology in reducing the caregiver’s
burden and the patient’s social isolation [24]. According to the
literature, social support is still needed to improve the adherence
and effectiveness of digital health technology–enabled
telerehabilitation [25]. Although studies show an impact of
technology on occupational performance and quality of life in
community and health care settings [26,27], more research on
the impact of digital health technology settings [26,27] and
users’ existing knowledge and informational needs [25,27] as
well as feasibility and acceptability [25] is needed. Furthermore,
Bell et al [28] advocate for including motivational frameworks
and behavior change interventions in digital health intervention
development, increasing service engagement in young people
and lived experience involvement in digital intervention
development. The objectives of this paper were to (1) identify
which digital health interventions were tested in patients with
cognitive impairment, health care professionals, and family
caregivers, as well as the associated behavior change strategies;
(2) identify the behavior change theories involved in the
included literature that relates to patients, health care providers,
and family members; (3) provide an overview of the effects of
these interventions on patients with cognitive impairment, health
care professionals, and family caregivers; and (4) identify and
comprehend the benefits, challenges, and influencers of using
the digital health technology to assist health care professionals

JMIR Ment Health 2023 | vol. 10 | e40330 | p. 2https://mental.jmir.org/2023/1/e40330
(page number not for citation purposes)

Choukou et alJMIR MENTAL HEALTH

XSL•FO
RenderX

http://www.w3.org/Style/XSL
http://www.renderx.com/


and family members caring for patients with cognitive
impairment.

Methods

Design
We performed a scoping review of peer-reviewed scientific
articles following the recommendations of Arksey and O’Malley
[24] and Levac et al [25]. We followed the PRISMA-ScR
(Preferred Reporting Items for Systematic Reviews and
Meta-Analyses extension for Scoping Reviews) guidelines [26].
Information was extracted from the included manuscripts using
customized calibrated forms that were tested by the team before
their use. Data charting was performed by 1 coauthor per paper
and was validated by a second team member. There was no
consultation exercise at the end of this scoping review.

Search Strategy
The dementia and cognitive impairment search concept was
adapted from the Cochrane Dementia and Cognitive
Improvement group [27]. To develop the search strategy, a
health sciences librarian (CM) consulted with the team (MAC,
FO, RU, and MC). Using a combination of controlled
vocabulary and keywords, the team developed search concepts
for telepresence and behavior changes (Multimedia Appendix
1). The telepresence search concept incorporated Medical
Subject Headings (MeSH) terms and keywords representative
of robotics and telecommunications, including the MeSH terms
Artificial Intelligence, Human-Robot Interactions, Self-help
Devices, Wearable Electronic Devices and Robotics. The
behavior changes concept included the MeSH terms Health
Behavior, Self-control, Self-examination, and Health Risk
Behaviors. In addition, we excluded articles indexed as child
or infant only and limited them to English.

To locate gray literature, the librarian searched in preprint
servers, theses depositories, and various national and
international dementia organizations’ websites with the

keywords dementia or cognitive impairment and technology.
The search extraction took place in April 2021 in the following
databases: MEDLINE (Ovid; 1946-2021), PsycINFO (Ovid;
1806-2021), Scopus (1970-2021), and CINAHL with Full Text
(EBSCOhost; 1981-2021). All records were exported to
EndNote (version X9; Clarivate), and duplicates were removed
[29]. The screening process was completed in Rayyan software
[30].

Inclusion and Exclusion Criteria
To be included, the articles had to be written in English and
present original qualitative or quantitative empirical data related
to the use of a digital health technology (eg, a mobile app or a
telepresence robot) to support health care delivery, family
caregiving, and behavior change in patients with cognitive
impairments. The articles had to refer to a part of, or an entire,
behavior change approach and the related qualitative and
quantitative instruments used to measure a patient’s behavior
change, with reference to the behavior change technique
taxonomy formulated by Michie et al [31]. The included articles
had to be focused on adults with cognitive impairment (eg,
dementia, traumatic brain injury, or stroke) and their health care
providers and family caregivers. Search results reporting on
surveys, technical development, perspectives, and literature
reviews were excluded. Two independent reviewers performed
the study selection. An article had to be judged relevant by both
reviewers to be included. A third reviewer was consulted when
the 2 first reviewers could not reach a consensus.

Study Selection Process
The search yielded 975 articles, with 726 (74.5%) remaining
after duplicates were removed (Figure 1). After screening titles
and abstracts, of the 726 articles, 66 (9.1%) were retained and
read in their entirety to determine eligibility. As a result, 89%
(59/66) of the articles were rejected for various reasons (Figure
1). Thus, of the initial 975 articles, 7 (0.7%) were finally
included in this scoping review.
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Figure 1. Study selection process.

Data Extraction and Data Analysis
We gathered and charted the following information: the
technology-enabled presence and telepresence interventions;
technology used; profiles of the patients with cognitive
impairment, family caregivers and health care professionals;
outcome measures; intervention outcomes; and barriers to
intervention implementation. Information about the factors
affecting the success of digital health technology implementation
was extracted from the discussion and limitations sections of
the retrieved manuscripts and underwent thematic analysis. Two
reviewers independently extracted the data, and all team
members revised the extracted information and adjusted or
completed the extraction if necessary. After a series of iterations
and content validation, we charted the data and presented them
in a tabular format in Microsoft Excel 2016.

Results

Characteristics of the Included Studies
The included studies were published between 2012 and 2020
in the United States (2/7, 29%), Canada (1/7, 14%), Mexico
(1/7, 14%), Sweden (1/7, 14%), the Netherlands (1/7, 14%),
and Japan (1/7, 14%). Of the 7 studies, 6 (86%) were
peer-reviewed research articles, and 1 (14%) was a thesis
presented to obtain the degree of doctor of occupational therapy
[32]. Of the 7 manuscripts, 6 (86%) presented qualitative and
quantitative information from small-scale empirical studies
involving 2 to 18 participants in each profile studied (patients
with cognitive impairment, health care providers, and family
caregivers) [32-37]. The manuscripts centered around adults
and older adults with Alzheimer disease, dementia, and
Parkinson disease dementia living in various settings, such as

geriatric residence, memory care unit, and home. Only 14%
(1/7) of the studies presented data from a randomized controlled
trial involving 81 family caregivers [38].

Digital Health Interventions: Characteristics and
Outcomes
Table 1 describes the included digital health interventions and
their effects on patients with cognitive impairment, health care
professionals, and family caregivers. As per the objective of the
scoping review, the included manuscripts presented data from
interventions targeting patients and health care providers (3/7,
43%) [33-35]; patients and family caregivers (1/7, 14%) [32];
patients with cognitive impairment, health care providers, and
family caregivers (2/7, 29%) [36,37]; and family caregivers
only (1/7, 14%) [38].

The included studies involved the following presence and
telepresence interventions, all detailed in Table 1:

• Two digital calendar reminder systems to support activities
of daily living [33] and medication management [36]

• Two apps on tablet devices to simulate the presence of
family before therapy interventions [35] and to reduce
agitations and support caregivers’ education [32]

• A social robot used in therapeutic sessions to include
elements of musicotherapy, reminiscence, cognitive games,
and relaxation [34]

• A commercially available computer system that provides
access to various recreational leisure activities to encourage
the engagement of people with dementia in activities and
social interactions [37]

• A web-based self-management support system that helps
family caregivers deal with behavior changes in a relative
with dementia [38]
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Table 1. Intervention description and effects on patients with cognitive impairment, health care professionals, and family caregivers.

Reference
number

OutcomeOutcome measureFamily
caregivers

Health care pro-
fessionals

PatientsIntervention descrip-
tion

Technology used

[33]N/AaSeven female oc-
cupational thera-

Eight pa-
tients (6

Patients received an
individualized intro-

Digital calendar
with active re-

•• Acceptability: +cPatient satisfac-
tion (assessed

• Demand: +with QUESTpists, specialistswomen) withduction, a writtenminders to sup-
• Implementation:

challenges
2.0b)in rehabilitation

for people with
a median age
of 58 (range

manual, and individ-
ual weekly conversa-

port activities of
daily living—de- • Field notes (pa-

tients’ opinions • Practicality:
challenges

neurological im-
pairments in pri-

26-68) years
from 3 reha-

tions for 2 months
with follow-up as-

scription: Re-
mindMe, a digital or interests or in-

• Integration: +mary care, with 2bilitationsessments after 2calendar devel- tentions)
to 25 years of ex-clinics inand 4 months. Alloped to support • Logs in the calen-

darperience; 5 had a
bachelor’s degree

Sweden,
who had

occupational thera-
pists received train-

people with cogni-
tive impairment • Interviews with

occupationalin occupational
therapy, and 2

cognitive im-
pairment and

ing. The patients re-
ceived rehabilitation

that includes
three core func- therapists (appro-

had a bachelor’sneeded sup-as usual at the reha-tions: (1) priateness, pa-
degree with 1port withbilitation clinic to-scheduling of ac- tient ability, im-
year’s postgradu-planning, or-gether with struc-tivities and cus- plementability,
ate education; allganizing,tured support in thetomizing re- and fit of Re-
were experiencedand remem-use of RemindMe asminders in a user- mindMe within
in using digitalbering toa support for memo-friendly digital the infrastruc-
health technologyperform ac-ry and to plan andcalendar, (2) ac- ture)
for their patients,tivities of

daily living
structure activities of
daily living; setting:
rehabilitation clinics

tive confirmation
of reminders sent
by SMS text mes-
sage requiring

• Data regarding
the cost for pa-
tients to use Re-
mindMe

but no one was
specialized in de-
veloping informa-
tion and commu-users to acknowl-
nication technolo-
gies

edge the prompt
actively by re-
sponding to the
SMS text mes-
sage, and (3) a
feedback system
that registers in-
formation based
on the user’s inter-
action; use:
stand-alone
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Reference
number

OutcomeOutcome measureFamily
caregivers

Health care pro-
fessionals

PatientsIntervention descrip-
tion

Technology used

[34]• Decrease in fre-
quency and inten-
sity of problemat-
ic behaviors, agi-
tation, depres-
sion, delusion,
apathy, and irri-

tability (–e)
• Behavior and

mood change:
cooperation, pos-
itive mood, less
isolation, and
positive facial
and corporal ex-
pressions (+)

• Activities of dai-
ly living: feeding
improvement,
activity-level
change, fewer
naps, and partici-
pation in resi-
dence activities
(+)

• Socialization:
talkative, singing
and laughing,
and influence on
other residents
(+)

• Prevalence of the
impact: fewer
problematic be-
haviors, impact
on caregivers’
burden, and sus-
tained impact on
behavior (+)

• Frequency and
intensity of prob-
lematic behav-
iors (assessed
with the NPI-

NHd)
• Qualitative analy-

sis

N/ASix caregivers (4
women) partici-
pated in the
study; they had
an average of 3.2
years of experi-
ence as care-
givers in a geri-
atric residence

Nine people
(6 women)
with demen-
tia living in
a geriatric
residence,
aged be-
tween 74
and 95
(mean 83.77,
SD 8.13)
years

Cognitive stimula-
tion therapy that
aims to actively
mentally stimulate
people with demen-
tia through cognitive
activities and remi-
niscence, multisenso-
ry stimulation, and
group social contact.
The cognitive stimu-
lation therapy includ-
ed a set of therapeu-
tic sessions conduct-
ed by the robot Eva.
The study was con-
ducted in a lounge of
the geriatric resi-
dence where all par-
ticipants live; set-
ting: nursing home

Social robot
Eva—descrip-
tion: an assistive
anthropomorphic
robot used in
therapeutic ses-
sions to include
elements of musi-
cotherapy, remi-
niscence, cogni-
tive games (com-
plete with wis-
dom sayings),
and relaxation;
use: stand-alone

[35]• Filmed footage
and interviews

 N/ATwo experienced
full-time nurses
who had basic
training in demen-
tia care. One had
practiced 14
years in dementia
care, and the oth-
er had 18 years of
experience

Four hospital-
ized older
adults (3
women) with
dementia,
aged 69 to
80 years.
They had
different
types of diag-
noses, includ-
ing
Alzheimer
disease, vas-
cular demen-
tia, and
Parkinson
disease de-
mentia

Family caregivers
asked to self-record
a personalized 1-
minute video based
on how they would
typically communi-
cate with the study
participant. Family
videos are recorded
either directly into
the tablet device on
the unit or at home
using a personal de-
vice and later upload-
ed to the tablet de-
vice. Content tai-
lored to help with
particular challenges
(eg, medication re-
fusal and responsive
[aggressive] behav-
iors); setting: hospi-
tal

Tablet device
(large screen size
to accommodate
potential visual
impairment)—de-
scription: tablet-
simulated pres-
ence therapy inter-
vention; use: hu-
man enacted
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Reference
number

OutcomeOutcome measureFamily
caregivers

Health care pro-
fessionals

PatientsIntervention descrip-
tion

Technology used

• Patients: positive
changes in the
mood of all 4
older adults (+)

• How health care
providers and
health care pro-
fessionals used
the tablet device
to interact with
the patients sig-
nificantly affect-
ed the outcomes.
The care interac-
tion among the
patients required
a person-cen-
tered approach.
When a video
delivered an ef-
fective message,
it bridged the
connection and
helped older
adults with de-
mentia feel safe
(+)

[32]• Patients: a no-
table reduction
in agitation dur-
ing the use of the
apps (–)

• Family care-
givers: knowl-
edge about spe-
cific aspects of
dementia in-
creased signifi-
cantly after par-
ticipating in the
program (+)

• Participants’
scores on the
Agitated Behav-
ior Scale

• Interviews

Eight fami-
ly care-
givers re-
ceived edu-
cational in-
formation;
data were
only col-
lected from
6 of the
participants

N/AFive older
adults with
dementia

Tablet device–based
program for family
caregivers’ educa-
tion and reducing
problem behaviors
in older adults with
cognitive impair-
ments. Four apps
were used for the
agitation-reduction
component of the
program. For the ed-
ucational compo-
nent, meetings or
email correspon-
dence with family
caregivers occurred
to discuss important
information about
dementia and how to
interact with people
with dementia; set-
ting: care unit

Tablet de-
vice—descrip-
tion: apps for re-
ducing agitations
and supporting
caregivers’educa-
tion; use: human
enacted

[37]• Health care pro-
fessionals and
family members
reported benefits
for residents,
such as enjoy-
ment, interac-
tions and connec-
tions with others,
and mental stimu-
lation (+)

• Interviews with
health care pro-
fessionals and
family caregivers

Seven health care
professionals in
the MCU, aged
≥18 years, inter-
act directly with
the individuals in
the MCU

Five older
adults resid-
ing in the
MCU, aged
≥50 years
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Reference
number

OutcomeOutcome measureFamily
caregivers

Health care pro-
fessionals

PatientsIntervention descrip-
tion

Technology used

Four fami-
ly care-
givers of
older
adults liv-
ing in the
MCU, aged
≥18 years,
who have
visited
their rela-
tive resid-
ing in the
MCU at
least
monthly in
the year
preceding
the study

The system was
made available for
use, as part of a 6-
month study, in a

26-apartment MCUf

for people with
mild-to-severe de-
mentia. The system
was placed in the
dining room of the
MCU and was used
there by health care
professionals. It was
wheeled into a side
room or resident’s
room by the re-
searchers for individ-
ual sessions; setting:
care unit

A computer sys-
tem designed for
older adults in
community set-
tings—descrip-
tion: a commer-
cially available
system that en-
courages the en-
gagement of peo-
ple with dementia
in activities and
social interac-
tions by provid-
ing access to vari-
ous recreational
leisure activities;
use: human enact-
ed

[36]• Self-administra-
tion medication
rate during 1
week showed
improvement at
3 months (13/18
users; +)

• Reminder de-
vices can im-
prove medication
adherence (+)

• Caregivers report-
ed maintenance
of normal blood
pressure, reduc-
tion of care-
givers’ burdens,
and decreased
care costs (+)

• Users reported
gaining self-con-
fidence and suc-
cess at learning
the skills neces-
sary to use the
device (+)

• Self-administra-
tion medication
rate is defined as
the ratio of the
number of doses
taken indepen-
dently to the
number of all
prescribed doses
during 1 week

• Open question-
ing of users and
their caregivers

Ten family
members
living sepa-
rately

Eight caregivers
and visiting nurs-
es

A total of 18
older adults
(15 women)
with demen-
tia (mean
age 81.2, SD
6.2, years),
living at
home, with a
history of
missed medi-
cation doses,
overdoses,
or need for
verbal re-
minders to
take medica-
tion once or
more during
a week

If participants did
not find any difficul-
ty using the device,
the device and its
use were cus-
tomized. Cus-
tomized conditions
included medication
loaded into the de-
vice, loading sched-
ule, location in the
home, time of the
alarm, and other indi-
vidual considera-
tions. The caregivers
monitored device
use during the first
week of its use.
They were asked to
provide minimal as-
sistance to users in
using the devices
(only when re-
quired); setting:
home care ad com-
munity care

Medication re-
minder de-
vice—descrip-
tion: an automat-
ic pill dispenser
with audible and
visual stimuli that
remind users
when to take their
medication.
When the alarm
rings, the correct
dose of medica-
tion is released
into the lid open-
ing. Users must
then invert the
device to obtain
medication and
stop the alarm;
use: human enact-
ed

[38]A total of
81 family
caregivers
(partner or
relative) of
people
with de-
mentia
who live at
home.
They had
contact
with the
person
with de-
mentia at
least once a
week

N/AN/AWeb-based self-
management sup-
port—descrip-
tion: web-based
self-management
support interven-
tion to help fami-
ly caregivers deal
with behavior
changes in a rela-
tive with demen-
tia; email contact
of a specialist de-
mentia nurse and
web-based videos
and e-bulletins;
use: human enact-
ed
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Reference
number

OutcomeOutcome measureFamily
caregivers

Health care pro-
fessionals

PatientsIntervention descrip-
tion

Technology used

• The web-based
self-management
support interven-
tion involving
email contacts
did not lead to
positive effects
compared with
web-based inter-
ventions without
personal email
contacts (–)

• The medium in-
tervention involv-
ing web-based
videos and e-bul-
letins showed no
statistical im-
provements com-
pared with the
minor interven-
tion involving e-
bulletins only
(no significant
change)

• Primary outcome
variable (self-ef-
ficacy) was mea-
sured using the
Trust in Our
Own Abilities in-
strument, a ques-
tionnaire in
Dutch

• Presence and re-
action scores for
mood and behav-
ior problems,
measured by the
Revised Memory
And Behavioral
Problem Check-
list

• Occurrence of
disruptive behav-
ior and family
caregivers’ reac-
tion

• Dyadic Relation-
ship Scale used
to assess relation-
ship between
person with de-
mentia and fami-
ly caregiver

Family caregivers
received 3 personal
email contacts with
a specialist dementia
nurse (during 12
weeks). The nurse
supported the family
caregivers in manag-
ing behavior
changes by giving
feedback on assign-
ments and tailoring
support to the person-
al needs of the fami-
ly caregivers. Other
family caregivers re-
ceived links to 6
web-based videos
with assignments
about different types
of behavior changes,
and they could
choose how many
videos they watched
and assignments
they completed. A
third group of family
caregivers received
6 e-bulletins contain-
ing practical informa-
tion about different
types of changes in
behavior and how to
manage them; set-
ting: web based
(caregiver support)

aN/A: not applicable.
bQUEST 2.0: Quebec User Evaluation of Satisfaction With Assistive Technology, version 2.0.
c+: positive effect.
dNPI-NH: Neuropsychiatric Inventory, Nursing Home version.
eNegative effect.
fMCU: memory care unit.

Overall, using multiple methods and designs, the studies showed
positive effects on patients with cognitive impairment, health
care providers, and family caregivers (Table 1), without adverse
effects on any digital health technology users. The studies
reported some barriers faced by health care providers and family
caregivers to implementing and using digital health technology.

Behavior Change Theories Involved in the Included
Literature
The study by Cruz-Sandoval et al [34] was the only one
reporting on using a behavior change theory, which consisted
of applying a comprehensive process model of engagement and
cognitive stimulation therapy. None of the other studies
explicitly applied a behavior change theory.

What Factors Influence Digital Health Technology’s
Success in Assisting Health Care Professionals and
Family Caregivers Caring for Patients With Cognitive
Impairment?
Thematic analysis of the information extracted from the
discussion and limitations sections of the included papers about
the factors influencing digital health technology success revealed
18 factors. Table 2 summarizes these factors into 3 categories:
benefits, challenges, and influencers of digital health technology
success in each of the 3 groups: patients with cognitive
impairment, health care professionals, and family caregivers.
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Table 2. Benefits, challenges, and influencers of using digital health technology to support patients with cognitive impairment, health care professionals,
and family caregivers.

InfluencersChallengesBenefits

Patient with
cognitive im-
pairment

• Planning and delivery of activities• Relevance and quality of the content• Engagement in the activity
Habit forming [33] ••• Whether the system was used one-on-

one or in a group (intervention would
probably be more beneficial in a one-

Video content does not have to be
older for residents to relate to it [37]• Gaining self-esteem,

motivation, and “hav- • Older content may be frustrating
(“Residents were frustrated knowing on-one setting or small group) [37]ing something to
they should recognize materials from • Frequency of use [37]which to look for-
a certain era but not being able to doward” [37]
so”) [37]• Technology replaced

or augmented activi-
ties [37] • Technical issues

• Technical issues and lack of user-
friendliness of the system are frustrat-
ing for people with dementia [37]

• Improper operation of the device may
be a reason for cessation [36]

• Patient-centered content
• Applications designed for the general

population and ill-suited for patients
with cognitive impairment [37]

• Gaming stations not suited to disease-
related disabilities (eg, wheelchair vs
access to station and station height)
[37]

Health care
professional

• Involvement and professional development• Workload• Support and resources
Equipped, trained, and
having access to educa-

••• Involvement as a facilitator and motiva-
tor [37]

Weekly telephone calls during a more
extended period can become time
consuming and problematic to imple-tional resources [32] • Instruction and increased awareness of

the importance of the integrated use ofment in practice [33]• The use of technology,
specifically the iPad, the various elements in an intervention• Telephone calls might reveal other,

new, problems, and therefore frequent [38]throughout the pro-
gram provided an easy telephone calls can be problematic to • Adding information about the apps and

creating case studies [32]implement in daily practice [33]and convenient way to
deliver both interven- • Lack of resources, especially time and

personnel [37]tions and education • Quality of content and convenience of tech-
nology[32]

• Technology use • Service accessed from various comput-
ers [37]• The difficulty of keeping up to date

with rapid technological development • Convenience and availability of infor-
mation and media [37][33]

• Knowing how to use a tablet device
and video applications [35]

• Collaboration with families to improve
care [35] (ie, building video content)

• Not knowing how to use features or
where applications were located [37] • Sustainability

• Limited previous experience in provid-
ing self-management support through

• Long-term use: the health care profes-
sionals would have everything they

email contacts [38] need in 1 place for both education and
intervention purposes [32]

• Attractiveness of content
• Boredom caused by limited content

(too few episodes of television shows
• Cost

• Apps can be downloaded for little to no
cost [32]or movies) [37]
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InfluencersChallengesBenefits

• Involvement
• Involvement leads to a better relation-

ship as well as safer and higher quality
of care [35]

• Involvement as a facilitator and motiva-
tor [37]

• Caregiver’s help is a prerequisite for
the use of the medication reminder de-
vice [36]

• Technology should be developed as a
technical aid for use with family care-
givers’ help [36]

• Resources and skills
• Family caregivers all had internet ac-

cess and were often relatively young
and well educated [38]

• Increased comfort with technology and
finding information makes family care-
givers more self-assured with accessing
and using knowledge about dementia
[32]

• Ease of use of the technology
• Adding information about the apps and

creating case studies [32]

• Collaboration needed with a health care
provider
• The family caregiver asked the occu-

pational therapist for support in decid-
ing about content building (what to
include in videos) [35]

• Involvement
• Involvement leads to a

better relationship [35]

Family care-
giver

How Does Digital Health Technology Support Patients
With Cognitive Impairment?
Although digital health technology encourages patients to
participate in activities (videoconferencing and visualization of
memories through photos and videos), they may encounter
technical difficulties, find content less relevant than expected,
and be less adapted to their conditions. The quality of activity
planning seems to be a determinant of the success of digital
health technology implementation.

How Does Digital Health Technology Support Health
Care Professionals’ Work With Patients With Cognitive
Impairment?
Although health care providers feel supported and resourceful
when incorporating digital health technology into their
interventions, they may face technical difficulties, find content
less appealing than expected, and feel burdened by the increased
workload. The success of digital health technology
implementation seems to be influenced by health care providers’
active participation in the development and integrated use of
the technology, collaboration with families, the technical quality
of the digital health technology, and its convenience and cost.

How Does Digital Health Technology Support Family
Caregivers of Patients With Cognitive Impairment?
Although family caregivers believe that their involvement in
the therapy provided to their relative leads to a better
relationship, they may require more support from, and
collaboration with, health care providers. The success of digital
health technology implementation seems to be influenced by
family caregivers’ participation as active facilitators in the
delivery of care, the ease of use of digital health technology,

access to the internet, and the caregivers’ literacy and technology
literacy.

Discussion

Principal Findings
This scoping review aimed to portray the use of digital health
technology to assist health care professionals and family
caregivers caring for patients with cognitive impairment who
live in the community or in a facility. Literature on the topic is
scarce, recent, and heterogeneous. Previous literature [39]
explored the use of eHealth technologies as a plausible approach
to supporting aging with cognitive impairment and identified
cognitive training solutions and supportive web platforms as
the most effective interventions on a limited number of
outcomes. More research is needed to solve methodological
difficulties observed in the current literature, according to
Dequanter et al [39], and development should focus on solutions
for leisure and reminiscence as well as outcomes directly
relevant to independent living. Di Lorito et al [40] gathered
evidence on the effectiveness of digital health interventions on
physical, cognitive, behavioral, and psychological outcomes as
well as activities of daily living in people with dementia and
mild cognitive impairment. The authors recommend considering
different modalities of supervision while administering digital
health interventions. “A mix of remote and face-to-face delivery
could maximize benefits and optimize costs,” according to Di
Lorito et al [40]. This paper is the first literature review that
gathers the available digital health technology to support health
care professionals and family caregivers caring for patients with
cognitive impairment and synthesizes the implementation
outcomes of using these technologies in the community or in a
facility. We were able to retrieve only 7 manuscripts, including
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6 (86%) peer-reviewed journal articles and 1 (14%) doctoral
thesis, reporting on studies conducted over the last decade
involving various technologies. Of these 7 studies, 4 (57%)
reported on systems embedded into computers and tablet devices
as gaming systems, self-management systems, and apps, whereas
3 (43%) reported on digital calendar reminder systems to support
activities of daily living and medication management and a
social robot used in therapeutic sessions. The interactions among
patients with cognitive impairment, health care providers, and
family caregivers identified in the included manuscripts were
diverse and heterogeneous. Overall, the literature reported on
the use of digital health technology to support bilateral
interactions between patients and health care providers or
between patients and family caregivers or a trilateral integration
with support provided to all 3 groups, whereas 14% (1/7) of the
studies reported on technology to support family caregivers
only (people with dementia indirectly). The trilateral integration
of technology complements the portrait presented by Huisman
et al [41], who reported on technology targeting a person with
dementia, the informal caregiver, or both.

Our scoping review indicates that the retrieved publications
lack clarity regarding adopting a behavior change theory and
associated model to carry out digital health technology
intervention. Most (6/7, 86%) of the studies examined in this
review did not include any explicit behavior change theory or
model. The study by Cruz-Sandoval et al [34] was the only one
reporting on using a behavior change theory, namely a
comprehensive process model of engagement followed by
cognitive stimulation therapy [34]. Two authors involved other
theories such as activity theory [37] and simulated presence
therapy intervention [35], but these are not behavior change
models. The rest (4/7, 57%) of the articles did not mention any
behavior change theory or model. This phenomenon can be
explained by a lack of application of theoretical frameworks to
conceptualize and govern the behavior change models that
incorporate technology for patients with cognitive impairment.
The shortcomings of using general theories and models for
designing interventions aimed at this profile of patients with
cognitive impairment were discussed in a recent scoping review
of behavior change theories in adults without dementia [42].
The study aimed to adapt and develop a model promoting
physical activity in people with dementia (the “PHYT in
dementia”) [42] and presented an ad hoc model for the
promotion of physical activity. Our scoping review indicates
the direction that future studies may follow to eventually observe
outcomes with a larger impact, that is, crafting a model that can
be applied and replicated to inform the design of systems that
support people with dementia to change their behavior.

Digital health technology can take multiple forms depending
on the intervention it should deliver. It is important to note that
only 14% (1/7) of the studies reported on implementing a robot
as a conversational agent [34], and no other study presented
another type of conversational agent, which can provide exciting
opportunities for developing new ways of communicating with
people with cognitive impairment. As other researchers have
stated [43], implementing conversational agents to deliver
interventions to people with dementia is still a poorly explored
domain that deserves more attention and interdisciplinary work.

This knowledge gap creates a new quandary in using established
theoretical frameworks (eg, behavior change theories in our
case) when building and deploying digital health technology.
Our findings show that the use of digital health technology may
bring real-world evidence [34] that is not supported by existing
theoretical frameworks. This gap in real-world evidence
documentation is a whole understudied research question. One
can wonder whether technology must be used to support the
adoption of behavior change approaches or whether it is
introducing a new strategy that may prove effective but has not
yet been defined and theorized. This dilemma may also raise
the fundamental question of the necessity for behavior change
theories to assist health care professionals and family caregivers
caring for patients with cognitive impairment. Digital health
technology may be perceived as a novel technique that has
shown effectiveness (real-world proof) but has yet to be
conceptualized as a posteriori. In this context, Bell et al [28]
emphasize the importance of including perspectives of young
people and lived experience, motivational frameworks, and
behavior change interventions in developing digital health
solutions. Our scoping review revealed 2 critical factors to
consider when comprehending digital health technology for
patients with cognitive impairment. The first factor is the
operation mode. Digital health technology can be designed to
operate with, or independently of, other hardware or software.
A technology that operates independently of other technologies
is called a stand-alone technology, which is usually easier to
learn and use than a non–stand-alone technology. The second
factor is the number of users. Although some of the digital health
technologies presented in the retrieved studies are considered
stand-alone technologies, the interventions needed more support
from others. Understandably, end users may need the support
of other people around them, especially when the end users are
patients with cognitive impairment. Often, digital health
technology is designed to enable family caregivers to access it,
too, even if they are not required to act to deliver the
intervention.

The design of technology and the inherent intervention seems
critical in implementing and using digital health technology
with end users. Di Lorito et al [40] recommend considering
accessibility, acceptability, and sustainability for end users as
prerequisites for the development of digital health interventions.
Beyond exploring the effects of digital health technology on
patients with cognitive impairment and their interaction with
health care providers and family caregivers, this scoping review
aimed to identify what determines the success of a digital health
intervention. Design wise, only 29% (2/7) of the studies included
in this review followed a user-centered design approach, despite
the importance of such methodology when addressing a specific
population with particular needs, namely patients with cognitive
impairment [21-23]. A secondary observation from our scoping
review is that designing a digital health technology for a patient
with cognitive impairment necessitates collaboration with
secondary stakeholders such as family caregivers and tertiary
stakeholders from specialized institutions and clinics, in addition
to actively and repeatedly involving the end user. Hung et al
[35] followed a thorough user-centered approach involving
patients and caregivers using video-ethnographic methods,
video-recorded observations, and health care professionals’
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interviews. Andreassen et al [33] validated the app with end
users [44] and caregivers [45], but there is no explicit design
process described. Including caregivers in the design is
uncommon (in this scoping review, only a single study [35] did
so) and represents a future research possibility. It is also
important to note the complete absence of co-design and
cocreation of solutions when this has been demonstrated to be
a valuable methodology [46]. Co-design can be challenging for
people with severe dementia or cognitive impairments, but it is
still viable for people with less complex conditions as well as
caregivers [47,48]. Because of their firsthand experience,
caregivers can contribute to cocreating solutions for contexts
they know well. This type of information is difficult to capture,
formalize, and convey in interviews but is more naturally
communicated and incorporated in cocreation endeavors.

Strengths and Limitations
The findings of this study contribute to filling a significant
knowledge gap regarding the value of using emerging digital
health technologies to assist health care professionals and family
caregivers in caring for patients with cognitive impairment.
Although the portrait is limited to 7 manuscripts, this scoping
review presents many compiled results and recommendations
based on the primary authors’ observations. This knowledge is
one of the priorities identified in the literature over the last
decade, and its importance has grown since the COVID-19
pandemic significantly affected the delivery of rehabilitation
services. This paper has presented the evidence as of April 2021,
and there may be ongoing yet unpublished research work applied
to the COVID-19 context. Although the findings are helpful for
pandemic-related decision-making, the presented findings were

interpreted without regard for the pandemic. This review did
not focus on addressing cognitive impairment from a therapeutic
perspective, and we did not discuss the use of digital health
technology as a clinical approach. Although it was built as
exhaustive as possible, our search strategy may have lacked
some terms; for example, we did not include critical MeSH
terms such as Mobile Applications and Telemedicine because
these were expected to yield the same manuscripts as search
strings 1 to 6 (Multimedia Appendix 1). In addition, we planned
to include only peer-reviewed articles, but we added a doctoral
thesis because of the scarcity of articles. Therefore, we
discourage hasty generalization of the results owing to the
heterogeneity of the technologies and contexts of the
interventions and the small number of manuscripts included. 

Conclusions
This paper showed that despite a plethora of theoretical
frameworks available on the use of behavior change models,
there is an apparent lack of application of theories incorporating
technology for patients with cognitive impairment. This scoping
review depicted existing digital health technology to support
health care providers and family caregivers while caring for
patients with cognitive impairment and highlighted the lack of
reliance on behavior change theories and models despite studies
showing their positive effects on patients with cognitive
impairment, health care providers, and family caregivers with
no adverse effects on any digital health technology users. This
scoping review depicted the benefits, challenges, and influencers
of using digital health technology to support patients with
cognitive impairment, health care providers, and family
caregivers to bolster future research and implementation.
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