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Abstract

Background: Making a care-related decision is a complex cognitive process. Patient decision aids could provide information
on potential options about risks and benefits, incorporate individual values and preferences, and help people with dementia or
their family carers make decisions about palliative and end-of-life care.

Objective: This systematic review aimed to critically evaluate and synthesize evidence on the effectiveness of digital decision
aids to support decision-making in palliative and end-of-life care for patients with dementia, their family carers, or clinicians.

Methods: A systematic literature search in 4 health-related databases (PubMed, Embase, CINAHL, and Web of Science) was
performed in September 2024. Articleswereincluded if the study focused on the devel opment and evaluation of adigital decision
support tool on end-of-life dementia care, used an experimental design, and was available in full text in English. Studiesusing a
nonexperimental design were excluded. The Cochrane Collaboration’s Risk of Bias Tool Version 2.0 or the Risk of Bias in
Non-randomized Studies of Interventions Version 2.0 was used to assess risk of bias. Narrative synthesis and meta-analyses were
performed to comprehensively summarize the technologies and outcomes of the decision aids.

Results: The literature search across datasets identified a total of 1274 records. With an additional 5 records from citation
searching and reference reviewing, atotal of 20 articles were included, with 10 studies using data from randomized controlled
trials (RCTs) and 10 pretest-posttest pilot studies. Technologies of visual aids, videos, web pages, and telehealth were reported
intheincluded studiesto support decision-making for end-of-life dementiacare. M ost decision aids focused on the decision about
the primary goal of care (life-prolonging care, limited care, and comfort care), except for 1 visual aid focusing on the decisions
about feeding tube placement and drug treatment for dementia. Most decision aids engaged both patients and their family carers.
Pilot studies examining feasibility showed that most participants found these decision aids relevant to their needs and easy to
use, and were able to complete the intervention sessions. Meta-analyses of 4 RCTs showed that video decision aids were effective
in increasing the proportion of participants opting for comfort care (odds ratio 3.81, 95% CI 1.92-7.56) but inconclusive for the
proportion of documented do-not-hospitalize orders (odds ratio 1.60, 95% CI 0.70-3.67), compared to the control group.

Conclusions: Internet-based decision aids offer a feasible and acceptable approach to support the shared decision-making
between patients, families, and clinicians. The included studies reported various outcome measures, including preferred goal of
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care, quality of paliative care, decision-making performance, and health care use. More large-scale RCTs are needed, and
consistent outcome measures should be considered to evaluate the effects of end-of-life decision aids.

Trial Registration:

(J Med Internet Res 2025;27:€71479) doi: 10.2196/71479
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Introduction

Background

Dementia is a neurodegenerative syndrome in which the
individual can experience loss of memory, problem-solving,
and other cognitive abilities that interfere with daily living [1],
aswell asloss of independence, self-esteem, and autonomy [2].
The prevalence of dementiaisincreasing dueto therapid growth
of an aging population worldwide. Approximately 50 million
people are living with dementia, with an average new case of
dementia every 3 seconds, which is projected to double every
20 years[3].

Life expectancy following adiagnosis of mild dementiaranges
from 2 to 7 years, while for moderate to advanced dementia, it
ranges from 1.5 to 2.5 years [4]. On the basis of the World
Health Organization report in 2019, deaths due to dementia
doubled between 2000 and 2016, which makes dementia the
seventh leading cause of death worldwide [5]. Given that
dementiaisirreversible with no curative treatment, a palliative
care approach can improve the quality of life among this
population. However, many people with dementia receive
palliative careless often and experience ahigh symptom burden
at the end of life [6]. Previous studies indicate that people with
advanced dementia have profound functional deficitsthat makes
them dependent on full-time care, eventually leading to more
intensive medical treatments against their preferences and
wishes, such as cardiopulmonary resuscitation, placement on a
ventilator [7,8], and nasogastric feeding tube placement,
particularly in Asian countries [9]. Hence, there is an urgent
need to engage in conversations with people living with
dementia about their preferences regarding palliative and
end-of-life care and document these decisions.

Decision-M aking in Dementia

Making a care-related decision is a complex cognitive process
that requires substantial involvement of communication,
attention, executive, and memory [10]. Healthy ol der people or
older people at the early stage of dementia are cognitively
capable of making decisions about care plans and medical
treatments based on their own wishesand preferences. However,
ol der people with advanced dementiamay experience memory
and language impairments that hinder their ability to remember
new information and expresstheir preferences[11]. Asaresult,
depending on the national and local legidation, designated
family carers may make end-of-life decisionson behaf of people
with advanced dementia. However, substitute decision-making
could trigger uncertainty and reactivity dueto limited knowledge
of the clinical condition and increased complexity in the care
plan[12]. Given these challenges, advance care planning (ACP)
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emerges as a critical framework—an ongoing communication
and decision-making process concerning goals and preferences
of care between patients, family, and health care providers for
future medical treatment and care before decisional capacity is
lost [13,14]. By proactively engaging patientsand their families
in shared decision-making with clinicians, ACP aims to align
future care with patient values. The development of structured
decision support tools has become a key strategy to facilitate
this process, particularly for navigating emotionaly and
medically complex choices[15].

Digital Decision Aids

According to the International Patient Decision Aid Standards
Collaboration, decision aids are defined as evidence-based tools
designed to help people participate in decision-making about
health care options [16]. Decision aids can support shared
decision-making by providing evidence-based options with
information on the probability of their benefits and risks [17].
Decision aids are most useful in situations where thereis not 1
clear option and where the care pathway is highly dependent
onindividual preferences, values, and personal conditions[18].
Therefore, decision aids may be particularly helpful during
end-of-life conversations. The traditional approach of using
paper-based decision aidswith verbal descriptionsis constrained
in redlistically envisioning future disease states, maintaining
consistency between different professionals, and accommaodating
varying levels of health literacy among patients[19]. Innovative
technologies can facilitate the delivery of vivid (using visua
images and videos), interactive (navigating the content and
responding to interactive questions), dynamic (changing content
according to user input and interaction), and tailored (evidence
based on individual demographics or clinical conditions)
decision support [20].

“Délivering patient decision aids on the internet” refersto the
process of using theinternet to provide some or al components
of a patient decision aid to help individuals involved in the
process of choosing between >2 appropriate care and life options
[21]. The International Petient Decision Aid Standards
Collaboration hasincluded “ delivering patient decision aidson
the internet” as 1 of the 12 dimensions to assess the quality of
patient decision aids [22]. According to a previous systematic
review synthesizing decision aids to support decision-making
in dementia care, 6 of the 10 included studies delivered
paper-based decision aids, while the remaining 4 studies
delivered video decision aids [23]. To our knowledge, there are
currently no reviewsthat have explored the use of technologies
(eg, video, visual aids, web-based decision aids, and mobile
health apps) to support the development and delivery of decision
aidson theinternet for palliative and end-of -life dementia care.
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Objectives

In this review, we propose to synthesize digital decision aids
to support decision-making in palliative and end-of-life dementia
care. Specificaly, thisreview aimed to summarize thefollowing:
(1) what are technologies, components, or procedures used in
digital decision aids to support people with dementia or their
family carers toward the end of life? and (2) what is the
effectiveness of these decision aids on decision-making capacity,
quality of palliative care, health care use, and rel ated outcomes?

Methods

Overview

We conducted the systematic review and meta-analysis
following the JBI Manual for Evidence Synthesison conducting
systematic reviews of effectiveness[24]. Thisreview isreported
using the principles of the PRISMA (Preferred Reporting Items
for Systematic Reviews and Meta-Analyses) statement for
reporting of systematic review and meta-analysis [25]. The
PRISMA checklist was presented in Multimedia Appendix 1.
The protocol was registered with PROSPERO
(CRD42024621321).

Search Strategy and Study Selection

A systematic literature review of 4 health-related databases
(PubMed, Embase, CINAHL, and Web of Science) was
performed in September 2024. There was no restriction on the
search period. The search string was specified as Text Word
[internet OR digital OR technology OR technologies OR visual
ORweb OR video OR audio OR media OR computer OR tabl et
OR €lectronic OR telecommunication OR telemedicine OR
telephone OR televison OR text messaging OR
videoconferencing OR mobile phone] AND Text Word [informed
choice OR decision-support* OR decision aids OR decision
tree OR decision-mak* OR informed decision] AND
Title/Abstract [end of life or eol or terminal care or palliative
care or advance care planning or hospice care] AND
Title/Abstract [memory disorder* or cognition or dementia or
Alzheimer or dement* or cogni*]. The search strategy in each
dataset is presented in Multimedia Appendix 2. The reference
listsof included studies and relevant articlesthat cited included
studies were hand-searched to identify additional eligible
studies. After removing the duplicate results, titles and abstracts
were screened based on the eligibility criteriaindependently by
2 reviewers (J Zhong and WL). All full texts were screened
independently by 2 reviewers (J Zhong and WL). Any
disagreement was resolved through discussion between the 2
reviewers, and a third reviewer (TW) was consulted when
needed. Study screening and selection were conducted on
Covidence (Veritas Health Innovation Ltd).

Eligibility Criteria

Articleswereincluded if they met thefollowing criteria: (1) the
focus was on the development and evaluation of a decision
support tool on end-of-life dementia care; (2) the decision
support tool used technol ogies (eg, videos, visual aids, and web
pages); (3) the decision aid was aimed at older adults, family
carers, or health care professionals, (4) the study used an
experimental design (eg, randomized controlled trial [RCT],
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guasi-experimental, and pretest-posttest); and (5) the articlewas
availablein full text in English. Articles were excluded if they
met any of the following criteria: (1) the decision support tool
only provided information in texts without any visual aids or
other technologies, (2) the decision was not related to end-of -life
dementiacare, (3) thefull text was not available (eg, conference
abstracts), (4) the article was a study protocol without reported
results, or (5) the study used a nonexperimental design (eg,
cohort study). The decision to focus on the experimental designs
was guided by the primary aim to evaluate the effectiveness of
digital decision aids, rather than examining their devel opment
or theoretical underpinnings.

Data Extraction

Informed by the JBI Data Extraction Form for Systematic
Reviewsand Research Syntheses, 1 reviewer (JZhong) extracted
the data on the author, year, country, study design, sample
characterigtics, intervention (technology used in digital decision
aids, components, or procedures), control, outcome measures,
and effect of the intervention. For RCTSs, data were obtained
for both intervention and control groups. For pretest-posttest
studies, datawere extracted for the pretest-posttest sample. All
data extraction was checked independently by the second
reviewer (WL).

Quality Evaluation

Quality of RCTs was evaluated using the Cochrane
Collaboration’s Risk of Bias Tool (version 2.0) [26]. Each
domain within the tool was assessed to have alow or high risk
of bias. The quality of the pretest-posttest studies was evaluated
with the Risk of Bias in Non-randomized Studies of
Interventions Version 2.0 assessment tool. Each domain was
judged to have alow, moderate, serious, or critical risk of bias.
When al the domains were rated as having alow risk of bias,
the study would receive an overall rating of low risk. If one
domain of astudy was considered ashigh risk of bias, the study
was classified as having a high risk of bias overal. Two
reviewers (JZhong and WL ) independently evaluated the quality
of the included studies, and any disagreements were resolved
through consultation with athird reviewer (TW) when needed.

Data Synthesisand Analysis

Narrative synthesis was conducted based on the coding of the
type of technologies (eg, visual aids, videos, and web pages)
and outcomes (eg, preferred goal of care). Meta-analyses were
conducted based on the extracted data in ReviewManager
software (RevMan version 5.0) from the Cochrane

Collaboration. Heterogeneity across studies was tested with 12
values, which ranged from 0% to 100%, with higher values
indicating greater heterogeneity. When 12>50%, which
demonstrates substantial heterogeneity (P<.05), arandom effects
model was used; otherwise, afixed effects model was used [27].
A meta-analysis was performed to determine the pooled effect
of the intervention using standardized mean differences for
continuous outcomes and odds ratio (OR) for dichotomous
outcomes with 95% Clswhen at least 2 same designed studies
assessed the similar outcome.
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Results

Description of the Included Studies

The searches yielded 1274 records. After removing 316
duplicates, 958 records were screened at the title and abstract
stage, and 49 records were screened with full texts. With an
additional 5 records from citation searching and reference
reviewing, atotal of 20 articleswere included in the systematic
review (refer to the PRISMA flow diagram in Figure 1). This
review included 10 studies using data from RCTs [28-37] and
10 pretest-posttest or descriptive pilot studies [11,19,38-45].
Most studies were conducted in high-income countries,
including the United States (17/20, 85%, including 3 secondary
analyses of acluster RCT, a pretest-posttest pilot study and an

Zhong et d

RCT testing the “My & My Wishes,” a pretest-posttest pilot
study and an RCT testing avideo decision aid, 4 studiestesting
a video decision aid across different settings, and 2 studies
testing an interactive website), Australia (1/20, 5%), and the
Netherlands (1/20, 5%), except for 1 in Taiwan (1/20, 5%).

Data extraction of the included studiesis presented in Table 1.
Most decision aids focused on the decision about the goal of
care (life-prolonging care, limited care, and comfort care) in
end-of-life dementia care, except for 1 visual aid focusing on
2 decisions—feeding tube placement and drug treatment for
dementia [11]. Most decision aids targeted both patients and
their family carers [28,34,36,38-45]. Some decision aids also
included long-term care staff, case managers, or clinicians in
the shared decision-making meetings [34,39,44,45].

Figurel. PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analyses) flow diagram.
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Table 1. Characteristics of the included studies.
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Study, study de-  Sample characteris-  Intervention (componentsor proce- Control ~ Outcomes Effect of intervention
sign, and country tics (sample size) dures)
Web-based decision aids
Cardonaet  Older patientswith  «  Communicating Health Alter- None « Usabilityandac- «  Clinicians, patients, and
al [39], dementia or chronic natives Tool: aweb-based inter- ceptability: individ- caregivers were generally
2023; pilot  kidney diseases, in- active app ua interviews accepting of its contentsand
usability formal caregivers (of ) ) format and supported itsuse
testing; Aus-  patientswith demen-  ° Component.s Screening for inroutine clinical practice.
wralia tig), and clinicians short-term risk of deeth; Per
(n=13 older patients tient values and preferences;
or caregivers and T_reatmer_1t choicesfor chrqmc
n=12 dlinicians) kidney disease and dementia.
Behrenseta People with ad- «  “Our Memory Care Wishes’: None o Acceptability: «  Participants described ease
[38],2022;  vanced dementialiv- aweb-based decision aid tai- Likert scales (eg, of use, comfort with view-
pilotfeasibil- inginnursing homes lored to dementia care ease of use) and ing, helpfulness for plan-
ity study; and their family sur- «  Components: “My Goals of field observations ning, and likelihood to rec-
United rogates (n=8 dyads); Care” “My Supportive Deci- through Zoom ommend.
States mean age: 75y and sion Maker,” “My Dignified
mostly female (n=6) Day,” and“My Preferencesfor
Future Medical Care”
Kotwal eta  Older adultswith « PREPARE: apatient-centered, None « Feashility: 10- « Patientsand caregiversrat-
[43],2021;  cognitive impair- interactive website that uses point ease-of-use ed PREPARE amean of 8.6
pretest- ment and their fami- video stories and modeling of scale, 5-point sdtis- and 9.4 on the 10-point
posttest ly caregivers (n=20 ACP? behaviors[46] faction scale, and ease-of-use scale, 4.7 and
study; Unit-  dyads); meanage: Components: (1) choose a 5-point feasibility 4.7 on the 5-point satisfac-
ed States 69.9y for patients medical decision maker; (2) scale tion scale, and 4.9 and 4.8
and 56.6 y for care- decide what matters most in e ACP measures. 7- on the 5-point feasibility
givers, 85% female life and for medical care; (3) item general ACP scale, respectively.
patientsand 70% fe- decide on leeway for the surro- knowledge and «  ACPengagement scoresin-
male caregivers gate decision maker; (4) com- 15-item ACP en- creased for 80% patients
municate wishes with surro- gagement survey and 80% caregivers. Care-
gates, clinicians, and other givers experienced in-
family and friends; and (5) ask creased knowledge from 3.8
the physician the right ques- t04.7 and increased self-¢f-
tions to make informed medi- ficacy from 3.6 to 4.5 for
cal decisions. ACP.
Sudoreetad Primary careolder «  PREPARE plus an easy-to- Anad- .« NewACPdocu- « ACPdocumentation rate
[33],2018; patients with =2 read advance directive vance mentation difference: adjusted 43%
RCTP: unit- chronic or serious direc- «  ACPengagement versus 32%
ed States illnesses (N=505 vs tive «  Increased ACP engagement
481); mean age: 63.3 aone rate: 98.1% versus 89.5%
y
Span et a Peoplewithdemen- «  TheDecideGuide: aninterac- None « Feashility:inter- «  Participantsfound the De-
[44], 2015; tia, informal care- tive web tool that helps people views and field cideGuide valuablein deci-
pilotfeasibil- givers, and case with dementia, informal care- observations sion-making. The chat
ity study; the managers (n=4 pa- givers, and case managers function seems powerful in
Netherlands tients, 12 informal make shared decisions helping members engage

caregivers, and 3
case managers);
mean age: 77.5Y,
54.3y, and 48y, re-
spectively

Telehealth and EHR® documentation

«  Components. Chat enables
users to communicate with
each other, dso from adis-
tance; Deciding together assists
decision-making step-by-step;
Individual opinion enables
usersto give their individual
opinions about dementia-relat-
edtopicsandindividual circum-
stances.

with one another construc-
tively.
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Study, study de-  Sample characteris-  Intervention (componentsor proce- Control ~ Outcomes Effect of intervention
sign, and country tics (sample size) dures)
Gabbardet  Personslivingwith «  ACPWise: aninterfacethat a- None Feasibility: com- «  76% completed the tele-
a [41], cognitive impair- lowsthe primary care provider pletion rate, con- health intervention. Among
2023; pilot  ment and their care team (physician, physician as- versation documen- participants who compl eted
feasibility partners (n=163 pa- sistant, nurse practitioner, or tation, and use of the intervention, conversa-
study; Unit-  tientsand 45 care social worker) to document ACP billing codes tion documentation and use
ed States partners); mean age: conversationsin astandardized of ACP billing codes was
83.7y; 68.2% fe- manner using discrete dataele- 100% and 96%.
male ments within the EHR and al- « Adoptionat cliniclevel was
lows for free-text comments 50%, while 75% of
and responses. providers within these clin-
o Procedures: the provider ics participated.
scheduled the telehealth visit
and covered topics of assessing
disease understanding and
prognosis; reviewing current
goals, values, and concerns;
reviewing any unacceptable
states, future care preferences,
and preferred surrogate deci-
sion maker; and asking
whether they have any ACP
documents.
Visual aids
Changand  Residentswithadi- «  Theinterventionincludes (1) Verbal Decisiona perfor- «  Pretest-posttest scorediffer-
Bourgeois agnosis of dementia 2 medical vignettes, (2) 2 sets  condi- mance eval uated ence: 84.3 (SD 7.39) versus
[11],2020; infacilities(n=100); of decisional aidswith pictures tion by external judges 49.1 (SD 8.87); Cohen
pretest- mean age: 87.10y; and sentences corresponding by listening to d=4.44
posttest; 90% female to each vignette; and (3) a each sample
United questionnairethat encompasses through head-
States arecord for, a scoring form, phones on 4 legal
and scoring criteria. Decisional standards (Under-
scenariosincluded (1) feeding standing, Express-
tube placement for dysphagia: ing aChoice, Rea-
whether to insert afeeding tube soning, and Appre-
when one has difficulty swal- ciation)
lowing and (2) drug treatment
for dementia: whether to take
dementiamedicationswith un-
pleasant side effects.
Huangeta Personsdiagnosed « AnACPmanual,titled,BeMy None Knowledge of . Differencein knowledge of
[42],2020;  with mild cognitive Own Master: talk about ACP end-stage demen- end-stage dementia treat-
pretest- impairment or mild for dementia (descriptions tiaand ACP ment: 6.38 (SD 4.16) versus
posttest; Tai- dementiaand their about the symptoms of end- Decisiond conflict 8.75 (SD 4.74); Cohen
wan caregivers (n=40 pa- stage dementia and the com- d=0.5

tients and 38 family
caregivers); mean
age: 77.5y in pa-
tientsand 56.9y in
caregivers, 53% fe-
mal e patients and
85% female care-
givers

Video decision aids

mon EOLY life-sustaini ng
medical treatments, such as

CPR®, machine ventilation,
tubefeeding, intravenousinfu-
sion, and antibiotics). The
manual also provided details
about the benefits and risks of
the treatments, aswell asthe
process of establishing ACP
and the regulations involved.

Difference in knowledge of
ACP: 2.95 (SD 3.49) versus
5.33 (SD 4.20); Cohen
d=0.6

Difference in decisional
conflict scores: 49.88 (SD
21.03) versus 35.11 (SD
16.62); Cohen d=-0.8
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Study, study de-  Sample characteris-  Intervention (componentsor proce- Control ~ Outcomes Effect of intervention
sign, and country tics (sample size) dures)
McCreedy et 3902 long-stay resi- «  provEN':5 previously creat- Usua «  Proportion of resi- During the follow-up (12-
a [30], dentswith advanced ed videos (6- to 10-min long) ACP dents acquiring a mo for long-stay residents
2022; sec- illness (1485 treat- offered in English or Spanish ~ Proce- new DNHY order and 100 d for short-stay
ondary andy- ment and 2417 con- (General Goals of Care, Goals dures inthe EHR residents)
sisof aclus- trol) and 2215 short- of Carefor Advanced Demen- . Proportion of resi- Proportion differencein
ter RCT; stay residents with tia, Hospice, Hospitalization, dents having at DNH order: 9.3 (95% CI
United advanced illness and ACP for Healthy Patients) least 1 hospitaliza- 5.0-13.6) versus 4.2 (95%
States (873treatmentand ,  procedures: program champi- tion Cl 2.1-6.2), average
1342 control) ons (typically social workers) marginal ef fect of 5.0 (95%
showed the videos to the resi- Cl0.3-9.8)inlong-stay res-
dent or their proxy at 7 days of idents; 8.0 (95% Cl 4.6-
admission or readmission, ev- 11.3) versus 3.5 (95% ClI
ery 6 monthsfor long-stay res- 15-5.5), average marginal
idents, when decision-making effect of 4.4 (95% Cl 0.5-
aroseon atopicfor which there 8.3) in short-stay residents
was a specific video, on asig- Proportion difference in
nificant changein clinical sta- hospitalization: 28.4 (95%
tus, and special circumstances 853/52'32155% ‘éelr%s 28.8
h . (1] .0-31./), aver-
when GOC" are considered. age marginal effect of ~0.4
(95% Cl -4.7t03.9) in
long-stay residents; 39.9
(95% CI 36.1-43.6) versus
38.3 (95% ClI 35.6-41.0),
average marginal effect of
15(95% Cl -3.1t06.2) in
short-stay residents
Moyoeta 2848 decedents « PROVEN Usua «  Proportions of 90- Proportion differences (inter-
[32],2022; among long-stay ACP d hospital trans- vention—control): 90-d
secondary residents with ad- proce- fers, multiple hos- hospital transfers (-1.71,
analysisof a vanced illness (923 dures pital transfers, and -3.21t0 —0.09), multiple
cluster RCT; intervention and late transitions hospital transfers (-0.83,
United 1925 control) -1.71t0 0.14), and late
States transitions (-2.22%, 95%
Cl —5.29% to 1.26%)
Loomeretal 2538 and 5290 « PROVEN Usua «  Hospital transfer Marginal rates of hospital
[29], 2021;  short-stay patients ACP in 1000 person- transfer per 1000 person-
secondary with advanced ill- proce- daysdive days alive: short-stay pa-
analysisof a ness (intervention dures «  Proportion of pa- tientswith advanced illness
cluster RCT; and control); 23,303 tientsexperiencing (12.3, Marginal rates of
United and 50,815 short- =1 hospital trans- hospital transfer per 1000
States stay patientswithout fer, 21 burden- persol1.6-13.1) versus 13.2,
advancedillness(in- some treatment, 12.5t013.7), marginal rate
tervention and con- and hospice care difference: —0.8 (1.7 to
trol) enrollment 0.2); short-stay patients
without advanced illness
(9.5,9.3t09.8 versus 9.3,
9.1t0 9.5), margina rate
difference: 0.2 (-0.1t0 0.6)
The proportions of patients
who experienced =1 hospi-
tal transfer, 21 burdensome
intervention, or hospicecare
enrollment did not differ
significantly between 2
groups in both short-stay
patients with and without
advanced illness.
Mitchell et . PROVEN Usual
al [31], ACP
2020; cluster proce-
RCT; United dures
States
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Study, study de-
sign, and country

Sample characteris-
tics (sample size)

Intervention (components or proce-  Control

dures)

Outcomes

Effect of intervention

Towsley et
al [45],
2020; de-
scriptive pi-
lot study;
United
States

Towsley et
al [34],
2022; ran-
domized
waitlist con-
trol; United
States

360 nursing homes
(119 intervention vs
241 control); 4171
and 8308 (interven-
tion and control)
long-stay residents
with advanced ill-
ness; 5764 and
11,773 (intervention
and control) long-
stay residents with-
out advanced illness

Nursing home resi-
dentswithout severe
cognitive impair-
ment, families, and
staff (n=20); mean
age: 72.2y

Long-term careresi-
dentsliving with de-
mentia, families, and
staff (=36 resi-
dents, 50 families,
and 38 staff);

mean age of 78.4y
and 61.1% female
residents; mean age
of 60.7 y and 72%
femalefamily mem-
bers; mean age of
43.2y and 84.2%fe-
male staff

« Personaized “Me & My None
Wishes” video was recorded
and structured into 4 parts:
About Me, Preferencesfor To-
day, Preferences for Medical
Intervention and End-of-Life
Care, and Afterthoughts

«  Procedures: study coordinator
facilitates video-recording
conversationsthat cover learn-
ing about the resident as a per-
son aswell astheir preferences
for everyday care and activi-
ties, medical intervention, and
psychosocial preferences near
EOL and after death prefer-
ences. Residents approve their
personalized video, which is
then shared with the care plan
team and resident-identified
family members or friends.

Usual
care

« Persondized “Me & My
Wishes” video

Hospital transfer
Proportion of pa-
tientsexperiencing
>1 hospital trans-
fer, 21 burden-
some treatment,
and hospice care
enrollment

Feasibility: enroll-
ment, completing
and sharing the
video, and scales

Family-resident
concordance of
EOL treatment
preferences
Family-resident
concordance of
near-EOL psycho-
logical preferences
Staff-resident con-
cordance of EOL
treatment prefer-
ences
Staff-resident con-
cordance of near-
EOL psychologi-
cal preferences

During the 12-mo follow-up

Hospital transfer rate differ-
ence: 3.7 (95% Cl 3.4-4.0)
versus 3.9 (95% Cl 3.6-
4.1); -0.2 (95% Cl -0.5to
0.2) in residents with ad-
vanced illness; 0.0 (95% ClI
-0.3100.2) in residents
without advanced illness
Proportion differences: =1
hospital transfer, =1 burden-
some intervention, or hos-
pice care enrollment did not
differ significantly between
the 2 groups.

20 residents recorded the
video, 18 residents shared
their videos with family or
staff, and 14 residents made
positive comments about
the video conversation.
Residents described the
video as honest, effective,
and eye-opening about
themselves, and they stated
that it reflected their point
of view. On ascale of 1 to
7 (lower is better), mean
ratings were 2.0 (family)
and 1.3 (staff) for communi-
cation quality for how the
video conveyed the resi-
dent’s preferences for daily
care; 1.9 (family) and 1.2
(staff) for communicating
preferences for EOL. Both
family and staff reported
increased knowledge about
resident preferences for
daily and EOL care.
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Study, study de-  Sample characteris-
sign, and country tics (sample size)

Intervention (components or proce-  Control
dures)

Outcomes

Effect of intervention

Hanson et a
[28], 2017;
cluster RCT;
United
States

Einterz et a
[40], 2014;
pretest-
posttest;
United
States

Nursing home resi-
dentsandtheir desig-
nated family deci-
sion makers (n=151
vs 151); mean age of
residentswas 86.5y
and 81.5% were
women; mean age of
family decision
makerswas 63y and
most were daughters
or daughters-in-law.

Nursing home resi-
dentsand their surro-
gate decision makers
(n=18 dyads); mean
ageof 67y inresi-
dentsand 90y in
surrogates; 56% fe-
male residents and
83% femal e surro-
gates

e An18-minvideo decisionaid Usual
about GOC choicesin ad- care
vanced dementia.

o  Procedures. aresearch staff
ensured the decision maker
watched the video during their
initial study visit and scheduled
astructured nursing home care
plan meeting to address GOC.

« Sameasabove None

. Fami |y—|’ated
QOC' withnursing
home staff

«  Concordancewith
clinicianson GOC

« ACPproblem
score

o Quality of pallia-
tivecare at 6 mo
and at 9 mo or
death

«  Feasibility (89%
of family decision
makers thought
the decision aid
was relevant to
their needs)

«  Knowledge of ad-
vanced dementia

. QOC

o Number of pallia-
tive care domains
addressed in the
care plan

Time of sharing the video and
90-d follow-up:

For EOL treatment prefer-
ences, resident-family con-
cordanceincreased at inter-
vention (time of sharing the
video, $=.21, 0.11 t0 0.30),
but dropped back to base-
line rates at follow-up
(B=.07, 95% Cl -0.08 to
0.22).

For EOL psychosocial pref-
erences, resident-family
concordance did not show
significant increase at inter-
vention (=.09, 95% ClI
—-0.01t0 0.19) and at fol-
low-up (B=-.03, 95% CI
-0.19t0 0.13).
Resident-staff concordance
in EOL treatment prefer-
encesincreased at interven-
tion (B=.35, 95% Cl 0.21-
0.48) and at follow-up
(B=.40, 95% CI 0.21-0.58).
Resident-staff concordance
inEOL psychosocid prefer-
encesincreased at interven-
tion (B=.29, 95% Cl 0.12-
0.46) but dropped back to
baseline at follow-up
(B=.08, 95% CI -0.15to
0.30).

At3mo

Score difference on QOC
questionnaire: 6.0 (SD 1.8)
versus 5.6 (SD 2.0)

At9mo

Proportion difference on
concordance with clini-
cians. 88.4% versus 71.2%.
Score difference on symp-
tom management and satis-
faction with care did not
differ between groups.
Medical Ordersfor Scope
of Treatment order set: 35%
versus 16%

Knowledge score differ-
ence: 12.5versus14.2 at 3
mo

QOC score difference: 6.1
versus 6.8

Proportion difference on
concordance with clini-
cians: 50% versus 78%
Difference in domain num-
bers: 1.8 versus 4.3
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Study, study de-  Sample characteris-  Intervention (componentsor proce- Control ~ Outcomes Effect of intervention
sign, and country tics (sample size) dures)
Volandeset  Patients aged 265 y Palliative care educatorsfacili- Usual Proportion of Immediately after theinter-
a [35], from 14 hospital tating GOC conversationsus-  palia GOC documenta- vention
2023; RCT;  units (n=6023 vs ing alibrary of brief, certified tivecare tion . . .
United 4779) video decision aids that ad- Proportion of doc- lefﬁrence In proportion:
States dressed arange of topics umented conversa 62.2 0/0 (3744/6023) versus
(GOC, CPR, hospice, palliative tionsof godls, lim- 50.1% (2396/4779)
care, time-limited trids, itations of life-sus- Difference in proportion of
Alzheimer disease and related taining treatment, documented conversations:
dementias, and COVID-19) and palliative care 59.1% (3562/6023) versus
47.2% (2258/4779) in
goals, 32.9% (1979/6023)
versus 26% (1242/4779) in
limitations of life-sustaining
treatment, and 34.3%
(2067/6023) versus 14.6%
(700/4779) in palliative care
Volandeset  Patients aged 265y Listening to the verbal narra-  Listen- Preferred GOC: Immediately after theinter-
al [36], from 4 primary care tive, followed by watchinga  ingtoa life-prolonging vention
2009; RCT;  clinics; mean age: 2-minvideodepicting apatient verbal care, limited care, . .
United 75y; 58% women; with advanced dementia narra- or comfort care D'f.f erencein percentage of
States 9% had diagnosis of tive de- Knowledge of ad- patl gnts Ochoos;ng comf)ort
dementia (=94 vs scribing vanced dementia e 22% (95% Cl 11%-
106) ad- evaluated by 5 ?_>4/o), unadjusted odds ra-
vanced true or false ques- tio: 3.5 (95% CI 1.7-7.1)
demen- tions (0to 5) Mean difference in knowl-
tia edge score: 4.5 (SD 1.0)
versus 3.8 (SD 1.3)
Volandeset Patientsaged >65y .  Sameasabove Sameas Preferred GOC Immediately after theinter-
al [37], from 2 geriatricclin- above (opting for com- vention (intervention vs
2009; RCT; icsand their surro- fort care) control)
United gates (=8 vs 6) Patient-family . !
States concordancein Opt:J ng for comfoort care:
GOC (comfort 100% versus 50%
care) Patient-family concordance:
Knowledge of ad- 100% versus 16.7%
vanced dementia
The change in knowledge
scores: 2.5 (SD 1.4) versus
2.0(SD 1.3)
Volandes Older patientsinpri- «  Same as above None Preferred GOC Before and after proportion
[19], 2007;  mary careclinics difference: 60 (50%) versus
pretest- (n=120) 107 (89.2%) opting for
posttest; comfort care
United
States

8ACP: advance care planning.

BRCT: randomized controlled trial.

®EHR: electronic health record.

9EQL : end-of-life.

€CPR: cardiopulmonary resuscitation.

'PROVEN: Pragmatic Trial of Video Education in Nursing Homes.
9DNH: do-not-hospitalize.

hcoc: goal of care.

iQOC: quality of communication.

Quality Appraisal

Theresults of the quality appraisal are presented in Multimedia
Appendix 3 [11,19,28-45]. Allocation concealment was rated
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asunclear in 1 RCT [32]. Three RCTs were rated as having a
high risk of bias for blinding of participants and personnel, as
the interviewer was involved in delivering part of the
intervention (eg, providing a verba narrative) [34,36,37].
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Blinding of outcome assessment was rated as high risk in 2
RCTs, as they reported that the data assessor was not blinded
to the group alocation [36,37]. Overall, 10 pretest-posttest pilot
studies were evaluated using the Risk of Bias in
Non-randomized Studies of Interventions Version 2.0. Three
studies were rated as moderate risk during the selection of
participants into the study because they either recruited
participants from asingle center or did not report the procedure
of participant recruitment with a small sample size [38,39,44].
Three studies were rated as unclear bias regarding deviations
from intended interventions because they did not report on the
participants’ adherence to the intervention [38,39,44].

Technologies Used in Digital Decision Aids

Visual aids, videos, web pages, and telehealth were applied in
the identified digital decision aids to support decision-making
for palliative and end-of-life dementia care.

Visual Aids

External visual supportsin theform of graphsand pictureswere
reported to compensate for the decreased level of
communication and cognitive abilitiesin people with dementia.
Picture-text visual aids are developed to support ACP
conversations and decision-making about end-of-life dementia
care[11,42]. Thevisual aid described the symptoms of end-stage
dementia, common life-sustaining treatments used at the end
of life, and detail s about the benefits and risks of the treatments
[42]. With verbal guidance, participants are presented with
pictures and written text about the potential treatment for easy
interpretation [11].

Video Decision Aids

The most used technology was video decision aids. Inthe United
States, video decision aids for dementia were developed by
Volandes et al [19,36,37], Hanson et a [28], Einterz et a [40],
and Mitchell et al [31]. The video library addressed a range of
topics, including principal features of advanced dementia
(incurable progression, inability to communicate, inability to
ambulate, and inability to feed themselves), goals of prolonging
life, supporting function, or improving comfort; treatments
consistent with each goal (eg, cardiopulmonary resuscitation
and hospitalization); hospice; and palliative care [19,28,31].
Interventionists (such as social workers, nurses, and research
staff) facilitated participantsto watch the video during theinitial
study visit, within 7 days of admission or readmission, every 6
months for long-stay residents, when a decision-making need
arose on a topic for which there was a specific video, on a
significant change in clinical status, and under special
circumstances when goals of care (GOC) were considered (eg,
family visiting) [31]. After watching the video, a structured
discussion with clinicians (such asthe nursing home care team)
was scheduled to incorporate decisions into daily care [28].
Feasihility results across studies supported that 88% of patients
found the video “very helpful” or “somewhat helpful” [37] and
89% of family decision makers thought the video was relevant
to their needs [40].

Except for the prerecorded videos shared with patients and their
families, another approach was to record a personalized video
regarding the preferred goal of care. Towsley et a [34,45]

https://www.jmir.org/2025/1/€71479

Zhong et d

structured a personalized “My & My Wishes’ video for
long-term care residents with dementia and shared it with their
family and staff. Facilitated by a study coordinator based on a
conversation guide, the video was structured into 4 sessions:
about me, preferences for today, preferences for medical
intervention and end-of-life care, and afterthoughts. During the
care plan meeting, the resident, family, and care team would
view the video together and clarify or reiterate preferences most
important to the resident. Residents described the video as
honest, effective, and eye-opening about themselves, and they
stated that it reflected their point of view [45].

Web-Based Decision Aids

Web-based decision aids offer several benefits, including the
flexibility about the individual’s preferred time and place, their
relatively anonymous use, and their ability to record
personalized activities and information. Four websites were
identified to help people with dementia, family carers, and
clinicians make informed, shared decisions. First is the
DecideGuide. It has three primary functions: (1) chat (enables
users to communicate with each other from a distance), (2)
deciding together (assists decision-making step-by-step), and
(3) individual opinion (enables users to give their individual
opinions about dementiarelated topics and individual
circumstances) [44]. Patients found the DecideGuide valuable
in decision-making, particularly they found the chat function
to be powerful in helping members in their dementia care
networks engage with one another constructively. Second isthe
PREPARE website. It includes five steps for shared
decision-making: (1) choose a medical decision maker; (2)
decide what mattersmost inlife and for medical care; (3) decide
on leeway for the carer decision maker; (4) communicate wishes
with carers, clinicians, and other family and friends; and (5) ask
the physician the right questions to make informed medical
decisions [33,43]. Patients and carers rated PREPARE with
high scoresin ease of use, satisfaction, and feasibility. Thethird
one is “Our Memory Care Wishes” It has 4 tailored modules
for dementia: “My Goals of Care,” “My Supportive Decision
Maker,” “My Dignified Day,” and “My Preferences for Future
Medical Care.” Participantsreported that the modules were easy
to use, comfortable to view, helpful for planning, and that they
would likely recommend them [38]. The last one is
Communicating Health Alternatives Tool, which was designed
to be compatible with hospital medical records software to
facilitate patient-centered decision-making across health settings.
Components included screening for short-term risk of death,
patient values and preferences, and treatment for chronic kidney
disease and dementia. Clinicians, patients, and carers were
generally accepting of its contents and format and supported its
useinroutine clinical practice [39].

Telehealth and Electronic Health Record Documentation

Telehealth could be applied to help patients voice their
preferences and document their decisionsin the electronic health
record (EHR) system. The TeleVoice was a telehealth
intervention for serious illness conversations via video or
telephone. Health care providers assisted persons living with
cognitive impairment in discussing their current goals, values,
and future medical preferences, whilefacilitating documentation
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within the EHR. Components of the telehealth visit included
assessing disease understanding and prognosis, reviewing
current goals, val ues, and concerns; reviewing any unacceptable
states, future care preferences, and preferred carer decision
maker; and asking whether they have any ACP documents. An
interface, ACPWise, alowed providers to document
conversationsin astandardized manner and allowed for free-text
comments and responses. Of the 163 eligible persons
approached, 76% compl eted the telehealth intervention, and 45
care partners agreed to participate. Adoption at the clinic level
was 50%, while 75% of the providers within these clinics
participated. Among participants who completed the
intervention, conversation documentation and use of ACP billing
codes were 100% and 96%, respectively [41].

Effectiveness of Decision Aids

Preferred Goal of Care

Three studies conducted by Volandes et al [19,36,37] used the
preferred goal of care (life-prolonging care, limited care, and
comfort care) asthe primary outcome of the video decision aid.
Theresearch demonstrated that after watching the video decision
aid, there was an increase in the proportion of participants
choosing comfort care. The studies included a pretest-posttest
pilot study with 120 patientsfrom primary care clinics, an RCT
with 200 older patients from primary care clinics, and another
RCT with 14 pairs of older patients and their caregivers from
geriatric clinics. The results indicated that the video decision
aid facilitated older patients in making a more stable decision
in favor of comfort care, with fewer participants changing their
preferences after 6 weeks. These consistent findings suggest
that video decision aids can assist older patients in making
informed and stable decisions regarding their care preferences.

Goal of Care Concordance

The studiesby Towsley et a [34], Hanson et al [28], and Einterz
et al [40] focused on concordance with the goal of care between
patients, family members, and staff or cliniciansastheir primary
outcome. Concordance occurs when both endorsed the same
goal asthe “best goal to guide care and medical treatment” and
“top priority for care and medical treatment.” In a study by
Hanson et a [28], involving nursing home residents with
advanced dementia and their family decision makers, comfort
care becameincreasingly the primary goal of care over timefor
both groups. Compared to the control group, goal concordance
did not differ at 3 months but showed a difference by 9 months
or death. In the pretest-posttest study, family decision makers
showed an increased concordance with clinicianson the primary
goa of care. In astudy by Towsley et al [34], the “My & My
Wishes’ program extracted care preferences from personalized
videos for each patient, leading to increased concordance
between residents, family members, and staff on end-of-life
treatment and psychosocial preferences. While the video
decision aids improved concordance in the short term, the
long-term effect on maintaining concordance was found to be
unstable in these studies.

Quality of Palliative Care

The studies by Hanson et a [28] and Einterz et al [40] assessed
the quality of palliative care by measuring family-rated quality
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of communication, Symptom Management at the End of Life
in Dementia, Satisfaction with Care at the End of Life in
Dementia, ACP problem, and palliative care treatment plan
domain. In a cluster RCT involving 302 residents from 21
nursing homes, the intervention group reported better overall
scores on quality of communication with nursing home staff at
3 months. Family ratings of symptom management and
satisfaction with care did not differ between intervention and
control groups, and both groups reported high consistency with
theresident’ streatment preferences. However, discussions about
residents preferences guiding treatment were relatively
infrequent. In a pretest-posttest pilot study, surrogate decision
makers for persons with dementia showed improved quality of
communication scores 3 months after viewing the video decision
aid. The study also found an increasein the number of palliative
care domains addressed in the care plan following the video
intervention.

Goal of Care Communication Documentation

The most recent study by Volandes et a [35] focused on
evaluating GOC documentation in the EHR as the primary
outcome [35]. The study wused natura language
processing—assisted human adjudication to anayze GOC
communication documented in the free text of clinical notes.
GOC communication encompassed discussions about goals,
limitations of life-sustaining treatment, palliative care, hospice,
or time-limited trials. The results showed that compared to the
usual care arm, the video decision aid arm demonstrated an
increased proportion of GOC documentation, along with higher
proportions of documented conversations on goals, limitation
of life-sustaining treatment, and palliative care. Another study
[33] found that the PREPARE group with an advance directive
had a higher rate of ACP documentation compared to the control

group.
Knowledge of Advanced Dementia

Knowledge of advanced dementiawas eval uated through various
methods. In the study by Volandeset al [37], patient knowledge
of advanced dementia was assessed using 5 true or false
questions, and participants in the video group showed an
increased knowledge score of advanced dementia. Surrogate
knowledge was evaluated in the study by Einterz et al [40] using
18 true or false items regarding dementia, GOC, and treatment
options. Surrogates demonstrated an increase in the number of
correct responses on knowledge-based questions after viewing
the decision aid. In addition, in the study by Huang et al [42],
personswith dementiaand family carerswere asked about their
knowledge of end-stage dementia treatment and ACP using
various questions. The visual aid intervention in this study
resulted in significant improvementsin knowledge of end-stage
dementia treatment and knowledge of ACP among the
participants.

Decision-Making Performance

Two studies eval uated decision-making performance (decisional
skill) and outcome (decisional conflict). Participants decisional
skills were appraised using a 7-point Likert scale by listening
to each sample through headphones by external judges based
on the 4 legal standards (Understanding, Expressing a Choice,
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Reasoning, and Appreciation). With asample of 20 participants,
the pretest-posttest results showed that participants’ overall
decision-making performance was significantly different inthe
2 experimental conditions, with alarge effect size of 4.44 [11].
Personal conflicts about decisions for end-of-life care were
measured with amodification of the Decisional Conflict Scale.
A 1-group, pretest-posttest, experimental study recruited 40
dyads of persons diagnosed with mild dementiaand their family
carers. The intervention resulted in significant reductions in
decisional conflict [42].

Health Care Resource Use

Health care use outcomes included the proportions of hospital
transfer, burdensomeintervention, hospice care enrollment, late
transitions, and do-not-hospitalize (DNH) orders. In the
Pragmatic Tria of Video Education in Nursing Homes study,
which implemented the video decision aid in nursing homes,
there was no significant reduction in hospital transfers,
burdensome interventions, or hospice care enrollment between
the intervention and control groups [31]. Secondary analyses
in subsets of short-stay and long-stay residents with advanced
illness also did not show significant differences in hospital
transfers or hospice care enrollment [29,30]. However, there
was a higher proportion of long-stay residents with new DNH
orders in the treatment group compared to the control group,
indicating a potential impact on care preferences[30]. In another
secondary analysis of 2848 decedents among long-stay residents
with advanced ilIness (923 intervention and 1925 control), there
was no statistically significant reduction in the proportion of
multiple hospital transfers and late transitions before death [ 32].
In contrast, there was a statistically significant reduction in the
proportion of 90-day hospital transfers in these deceased
long-stay residents[32]. Another study recorded health care use
outcomes such as do-not-resuscitate orders, DNH orders,
completion of a Medical Orders for Scope of Treatment, and
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the number of hospital or emergency transfers [28]. The
intervention group showed higher completion rates of aMedical
Orders for Scope of Treatment order set by nursing home
physicians or nurse practitioners compared to the control group.
In addition, residents in the intervention group were found to
be half as likely to experience hospital transfers per 90
person-days compared to the control group during the 9-month
follow-up period. These findings suggest that video decision
aids may play arolein facilitating new care preferences, such
as DNH orders, and in reducing hospital transfers in certain
populations of nursing home residents with advanced illness.

Meta-Analyses

Due to the difference in resident- or family-rated outcome
measures and study design, only 4 RCTs were included in the
meta-analyses on 2 outcomes (2 RCTs for each outcome).
Resultson the preferred goal of care (comfort care) from2 RCTs
were extracted and used in the meta-analysis[36,37]. Therewas
alow degree of heterogeneity (1=0%; P=.34), likely because
both studies were conducted by Volandeset a [36,37] insimilar
settings. In the sample with 102 participantsin the intervention
and 112 in the control group, the meta-analysis suggested that
thevideo decision aid was effective in increasing the proportion
of participants opting for comfort care (OR 3.81, 95% CI
1.92-7.56) compared to the control group (Figure 2). In addition,
resultsonthe recorded DNH ordersfrom 2 RCTswereextracted
and used in the meta-analysis[28,30]. There was a high degree

of heterogeneity (1°=88%; P=.004); therefore, the random effects
model was applied. This high heterogeneity might come from
the great difference in sample size across these 2 RCTSs. In the
sample with 2507 participants in the intervention and 3909
participants in the control group, the meta-analysis suggested
that the video decision aid was ineffective in the proportion of
recorded DNH orders (OR 1.60, 95% CI 0.70-3.67) compared
to the contral group (Figure 3).

Figure 2. Forest plot for the preferred goa of care (opting for comfort care).

1 Decision aids vs Control

1.1 Preferred goal of care

Decision aids Control Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Yalandes Mitchell 2009 8 8 3 B 2.4% 17.00[0.68, 422.94]
Yalandes Paasche-Orlow 2009 1 94 B8 106 97.6% 3.48[1.72, 7.08] '
Total (95% CI) 102 112 100.0% 3.81 [1.92, 7.56] ‘
Total everts 89 il . . . .
Heterogenety: Chi®= 089, df=1 (P=0.34);, F=0% 0005 01 1 10 200

Test for overall effect: £ = 3.82 (P = 0.0001)
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Figure 3. Forest plot for the do-not-hospitalize (DNH) order.

1 Decision aids vs Control

1.2 DNH order

Zhong et d

Decision aids Control Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Hanson 2017 36 149 36 150 458% 1.01 [0.59, 1.71]
McCreedy 2022 208 2358 148 37589 54.2% 2.36[1.90 293 n
Total (95% CI) 2507 3909 100.0% 1.60 [0.70, 3.67]
Tatal everts 244 184

Heterogeneity: Taw=0.32;, ChF=8.45, df =1 (P=0.004); F= 88%
Test for overall effect Z=1.11 (P=0.27)

Discussion

Principal Findings

The review highlighted the use of technologies to support the
development and delivery of decision aids on the internet for
palliative and end-of-life dementia care. These digital decision
aids mainly focused on the decision about end-of-life GOC,
including 3 levels of life-prolonging care, limited care, and
comfort care. Narrative synthesis demonstrated that digital
decision aids were effective in improving the probability of
opting for comfort care [19,36,37]; concordance with the
primary GOC between patients, families, and clinicians[28,34];
the quality of end-of-life communication and palliative care
[28,40]; knowledge of advanced dementia [37,40];
documentation of GOC communication [35]; and
decision-making skills [11], as well as decreasing decisional
conflict [42]. Meta-analyses supported that video decision aids
were effectivein increasing the proportion of opting for comfort
care but inconclusive for the proportion of DNH orders.
However, these results need to be interpreted with caution as
only 2 RCTswereincluded for meta-analysis of each outcome.
Pilot studies examining the feasibility and acceptability of
decision aids showed that most participants found these decision
aids relevant to their needs, easy to use, and were able to
complete theintervention sessions[38-41,43-45]. Thesefindings
suggested that decision aids were a feasible and acceptable
approach to support decision-making in end-of-life dementia
care. However, given the variety of outcome measures used
across studies, more consistent outcomes need to be evaluated
in large-scale RCTs to provide more robust evidence on the
effectiveness of decision aids in people with dementia.

Resear ch and Clinical Implications

Digital decision aids could be used in routine care to facilitate
the shared decision-making process between people with
dementia, family carers, and health care providers. The use of
technologies in the development and delivery of decision aids
offers an opportunity to incorporate flexible applications (eg,
texts, animations, images, audios, videos, games, and social
networking tools) to provide health information and inform
decision-making [47]. Previous systematic evidence suggested
that technologies have been inadequately applied in palliative
and end-of-life dementia care [48]. Compared to paper-based
decision aids, modern and advanced technologies are uniquein
that they not only deliver the complex information required for
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decision-making (such as visual aids and videos) but also
integrate personalized preferences and clinical conditions into
the ultimate decisions (such as web pages and applications).
Four formats of technologies, including visual aids, videos, web
pages, and telehealth, were developed in theidentified decision
aids. External visual support (eg, graphs, pictures, and videos)
was helpful in visualizing hypothesized situationsfor the patient
and their carer to make the real decision [11,37]. Web pages
were designed to involve dementia care networks and enable
the patient to give their individual opinions about
dementia-related topics and individual circumstances through
specific functions and modules [39,43,44]. Furthermore,
telehealth can mitigate barriers related to time scheduling and
geographic constraints, allowing patients and family carers to
engage in health care decision-making conversationsfrom their
homes[41]. Thesetechnol ogy-based decision aids are supposed
to support the development and delivery of decision support on
the internet. However, most decision aids are not yet available
on the internet, except for the PREPARE website [46]. To
benefit the maximum number of people, researchers and
developers need to consider publishing their decision support
materials (such as videos, modules, and websites) on the web
and advocate for the significance of end-of-life conversations.
In addition, implementation studies are needed to generate
implementation strategiesto facilitate the uptake and integration
of digital decision aidsin clinical practice for quality palliative
and end-of-life dementia care.

Decision-making to administer, withhold, or withdraw
life-saving treatment at end-of-life needs to be a step-by-step
communication process in which patient autonomy must be
respected [49]. Decision aids are feasible for patients and their
family carers due to the length of time needed to learn the
knowledge and the incorporation of personal values and
preferences[23]. Many decision aidswere designed specifically
for patients with advanced dementia and their family carersin
long-term care settings (eg, nursing homes and residential care
homes). Considering the gradual loss of communicative and
cognitive abilities for decision-making, the engagement of
family carers is necessary to represent persona and family
values. However, earlier identification of dementiaasatermina
illness would allow cognitively capable patients to be more
actively involved in making decisions about their future
end-of-life care. Therefore, earlier implementation of decision
aids needs to be developed and delivered to patients with early
dementia. In addition, the summary of the decision and related
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information could be shared with clinicians to implement
personal decisionsintheclinical trestment based on the patient’s
clinical condition. Practically, a follow-up care plan meeting
with clinicians after reviewing the decision aid is needed to
share the decision. Furthermore, decisional coaching has not
been applied in the identified decision aids. It is important to
note that sensitive medical decisions around end-of-life care
need to befacilitated by professional guidance. A decision coach
could facilitate the decision-making process with the decision
aid and eventually encourage the decision maker to share their
decisions and preferences with significant others and health
care providers [50]. Decisional coaching could be applied in
the future development of end-of-life decision aids.

Strengths and Limitations

This systematic review was conducted with methodological
rigor. We conducted athorough search and independent full-text
screening and quality appraisal. We also included both RCTs
and pilot studies to comprehensively explore digital decision
aids. Therefore, the narrative synthesis alowed for the
comprehensive inclusion of various technologies and various
outcome measures. However, dueto the differencesin outcome
measures and study design, only 4 RCTstesting video decision
aidswere used in the meta-analyses. Therefore, therewasalack
of power to support a conclusive finding regarding the effect
of video decision aids. Large-scale RCTs are needed to evaluate
the effect of these decision aids on GOC concordance, quality
of palliative care, decision-making performance, and health care
use outcomes. In addition, due to the lack of comprehensive

Data Availability

Zhong et d

trandlation capabilities for non-English publications, the
restriction to English-language studies is acknowledged as a
limitation. Furthermore, while the included studies evaluated
the effectiveness of digital decision aids in dementia, the
challenges and related strategies to implement these tools in
real-world settings have not been explored and synthesized.
Future studies need to address contextual factors such as
clinician workflows, health literacy, and cost-effectiveness to
better introduce and implement these tools to the public.

Conclusions

Digital decision aids offer a feasible and acceptable approach
to support the shared decision-making between patients,
families, and clinicians. The included studies reported various
outcome measuresin preferred GOC, quality of palliative care,
decision-making performance, and health care use. Although
current evidence supported the benefits of digital decision aids
in the proportion of opting for comfort care, more large-scale
RCTs are needed to include consistent outcome measures to
evaluate the effect of digital decision aids for palliative and
end-of-life dementia care. Future development and
implementation of digital decision aidsneedsto engage patients
with early dementia and family carersin the community rather
than only focusing on patients with advanced dementiaresiding
inlong-term care settings. Finally, asummary of the end-of-life
decision can be shared with clinicianswho providedirect caring
services to patients with dementia or family carersto facilitate
the shared decision-making processfor palliative dementiacare.

All data generated or analyzed during this study are included in this published article.
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