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Abstract

Background: Reminiscence therapy (RT) is a commonly used nonpharmaceutical treatment for cognitive impairment. Artifacts
or conversations are used in RT to recall individuals’ memories and past experiences. Virtual reality (VR) has increasingly been
used as an assistive technology during RT. However, the effects of VR-based RT (VR-RT) methods remain unclear, and insights
into the related benefits and challenges are urgently needed.

Objective: The study aims to systematically review the effects of VR-RTs for older adults with cognitive impairment.

Methods: Seven databases (MEDLINE, Academic Search Premier, CINAHL, Web of Science, PubMed, the Cochrane Central
Register of Controlled Trials, and ScienceDirect) were searched to identify relevant articles published from inception to August
10, 2023. Peer-reviewed publications that assessed the effect of VR-RTs (ie, using virtual clues to evoke participants’ memories
or past experiences) on cognitive-related outcomes were included. Two independent researchers conducted the literature search,
review, and data extraction processes. A narrative synthesis approach was used to analyze the extracted data.

Results: Of the 537 identified articles, 22 were ultimately included in the data analysis. The results revealed that VR-RTs could
maintain cognitive status (4/4, 100%) and reduce anxiety (2/2, 100%) in older adults with cognitive impairment. Nevertheless,
one study found a cognitive improvement after VR-RTs, whereas cognitive degradation was observed at a 3- to 6-month follow-up
measure. Around 88% (7/8) of the included studies indicated that VR-RTs improved memory; however, the evidence regarding
the beneficial effects of VR-RTs was limited in improving quality of life (1/4, 25%) and reducing apathy (0/2, 0%) and depression
(1/3, 33%). The results indicated that VR-RTs are safe, engaging, acceptable, and satisfying for older adults with cognitive
impairment. In VR scenarios, personalized stimulus materials related to the users’ youth experiences were more effective for
treating cognitive impairment than other stimulus materials.

Conclusions: The results of this systematic review demonstrate the potential benefits of VR-RT for older adults with cognitive
impairment, especially in improving emotion and memory and maintaining cognitive status. VR-RT is also safe and enjoyable
for older adults. However, due to the trial heterogeneity of included studies, we can only provide qualitative results instead of
performing meta-analysis to quantify the effect size of VR-RTs. Thus, more randomized controlled trials are required to examine
the designs and effects of VR-RTs for groups of older adults with specific needs.
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Introduction

Cognitive Impairment
The World Health Organization predicts that by 2050, the
proportion of older adults worldwide will double and thus
account for approximately a quarter of the global population
[1]. Many older adults experience cognitive impairment, such
as losing memory or other cognitive abilities (eg, language,
visual, and spatial perception), as they age [2]. Approximately
5% to 10% of older adults diagnosed with mild cognitive
impairment (MCI) develop dementia each year [3], a condition
that negatively affects their neuropsychiatric health, as
exemplified by the manifestation of anxiety, depression, social
isolation, and sleep disorders [4]. Dementia also severely affects
the independence of older adults and their ability to function in
daily life, thus reducing their quality of life [5]. Dementia further
places substantial socioeconomic and care burdens on the family
members of affected individuals, health care systems, and even
societies. The total global cost associated with dementia, which
affects 55.2 million people worldwide, is now estimated to be
US $800 billion per year and is predicted to increase to US $2
trillion by 2030 [6]. Approximately 50% of these costs can be
attributed to informal care, who were found to deliver an average
of 5 hours of care and supervision per day [7]. Therefore, it is
becoming increasingly important to address cognitive
impairment and defer its progression through timely diagnosis
and the provision of effective interventions at an early stage.

Traditional interventions for cognitive impairment include both
pharmacological and nonpharmacological therapies.
Pharmacological therapies (eg, atypical antipsychotic
medications) are major interventions for older adults with
cognitive impairment and aim to alleviate symptoms rather than
the underlying disease processes [8]. Research efforts have been
expanded to nonpharmacological therapies, which can slow
functional decline, improve apathy, reduce disruptive behaviors,
and slow the progression from cognitive impairment to dementia
[9]. Among these, reminiscence therapy (RT) involves the
organized discussion and recall of past life experiences guided
by props such as videos, pictures, locations, and objects [10].
This approach may improve memory and depressive symptoms
in older adults with cognitive impairment [11]. For example,
some studies have shown the beneficial effects of personal
reminiscing namely, mental stimulation, social interaction, and
emotional connections, which can improve older adults’ mood,
self-esteem, and overall quality of life [12,13]. Older adults can
easily perform such RT interventions, and they can be
administered by therapists or researchers in various settings
[14]. However, traditional methods of RT have some drawbacks
that have limited its widespread application. For example, RT
requires face-to-face interaction between the therapist and
participant during treatment sessions, which may be limited by
the available physical space [15]. Another potential limitation
is the availability of the interactive resources (eg, personalized
props and scenes) needed to offer a highly immersive
environment that can evoke emotional responses during the
interactions [16]. Thus, some researchers are attempting to
support RT interventions by incorporating virtual reality (VR)
technologies.

VR-Based RTs
VR refers to an immersive and interactive computer-generated
environment that simulates a real or imagined experience [17].
A VR user wears a head-mounted display that provides auditory,
visual, and tactile feedback to enhance their sense of presence
in the virtual world [18]. In the context of cognitive impairment,
VR technology has emerged as a promising intervention and
support tool that can enhance cognitive abilities and promote
the engagement of older adults [19]. Recent work has underlined
the benefits of VR technology in interventions for cognitive
impairment. For example, Dockx et al [20] indicated that VR
technology’s immersive and interactive nature enhanced users’
engagement, enjoyment, and therapy adherence. Tarnanas et al
[21] emphasized that VR technology offers a safe and controlled
environment for practicing cognitive skills as it eliminates the
risks associated with real-world activities. VR technology also
gives therapists much control over the therapy experience. Liu
et al [22] showed that VR technology has surpassed the
traditional paper-and-pencil assessment paradigm and can
capture users’ behavioral data, thus allowing the accurate
assessment and identification of people with cognitive
impairment. Through controlled experiments, Liao et al [23]
found that VR technology significantly improved executive
function in older adults with cognitive impairment (P=.03). In
summary, the controlled environment, tailored training,
immediate feedback, and engagement provided through VR
interventions contribute to the cognitive-related benefits among
older adults.

Given these effects of VR technology in the context of cognitive
impairment interventions, many researchers have combined VR
technology with RT, and their studies have provided new
evidence for the effectiveness of VR-based RTs (VR-RTs).
VR-RTs can improve memory recall by providing cues and
prompts (eg, movies, videos, images, or 3D-rendered scenes)
that trigger specific memories in the user. Its immersive nature
can enhance the retrieval of detailed and vivid memories, thus
stimulating cognitive processes and strengthening neural
connections [24]. For example, Xu and Wang [25] used a VR
system to restore life scenes in China in the 1970s. They
demonstrated that this VR-based RT (VR-RT) intervention was
highly effective and acceptable among older adults with
cognitive impairment. In addition, Saredakis et al [26] found
that VR-RT could reduce symptoms of isolation and apathy
among older adults with cognitive impairment. Hence, VR-RTs
have great potential to alleviate memory loss and promote
communication, cognition, and positive mood.

Prior reviews have focused predominantly on either VR
technology or RT as interventions for cognitive impairment and
synthesized the existing VR technology landscape or the impacts
of RT interventions on individuals with cognitive impairment
[22,27,28]. To the best of our knowledge, only the study by
Reisinho et al [29] has reviewed the applications, benefits, and
limitations of VR-RTs for the cognitive rehabilitation of people
with cognitive impairment or dementia. However, that review
paid little attention to the VR-RT stimulus materials and
construction methods, synthesis of the effectiveness of VR-RTs
for older adults with cognitive impairment, or user satisfaction.
Attention to such aspects is required to optimize the design and
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implementation of VR-based cognitive rehabilitation programs,
enhance users’ engagement, and improve users’ cognitive
functioning.

We conducted a systematic review to explore and synthesize
the evidence of the effects and applicability of VR-RTs among
older adults with cognitive impairment. Specifically, this review
summarizes the materials, construction methods, and
intervention designs of existing VR-RTs. Then, we review and
analyze the effectiveness of VR-RTs in improving the quality
of life and cognitive-related functions of older adults with
cognitive impairment. Finally, we discuss the user satisfaction
and side effects of VR-RTs. The findings of this review have
led us to provide valuable recommendations for researchers,
designers, and caregivers who use VR-RTs to care for older
adults with cognitive impairment.

Methods

Search Strategy
Seven electronic databases namely, MEDLINE, Academic
Search Premier, CINAHL, Web of Science, PubMed, the
Cochrane Central Register of Controlled Trials, and
ScienceDirect, were searched for relevant articles up to August
10, 2023.

We used the following search terms and search strategy for
potential studies related to VR-based RTs among older adults
with cognitive impairments: (virtual reality OR virtual OR VR
OR virtual simulation) AND (reminiscence OR narrative OR
life review OR life story book) AND (dementia OR cognitive
impairment OR MCI OR Alzheimer’s disease OR memory
disorder OR cognitive decline OR cognitive dysfunction OR
memory impairment).

Study Selection
Studies were screened on the basis of the inclusion and exclusion
criteria, as shown in Textbox 1. A 3-step screening process was
implemented to ensure the comprehensiveness and validity of
our systematic review. First, 2 authors (QM and ZZ)
independently identified relevant articles during the initial
review by screening the titles and abstracts. Second, the full
texts of the relevant articles were reviewed to determine their
eligibility according to the predefined inclusion and exclusion
criteria. Third, the reference lists of the included articles were
manually examined to identify any missed studies, and the
Google Scholar database was manually searched using search
terms and search strategy to identify additional potentially
relevant studies. The authors independently assessed the articles
in all review steps. Any discrepancies regarding study inclusion
were discussed with a third author (HW) until a final decision
was reached.

Textbox 1. The inclusion and exclusion criteria for screening studies related to virtual reality–based reminiscence therapies (RT) among older adults
with cognitive impairments.

Inclusion criteria

• Article type: used RT, a psychosocial intervention using prompts to evoke participants’ memories or discussing participants’ past events and
experiences, and virtual reality (VR) technology; evaluated the effects of VR-based RTs on individuals with cognitive impairment; published in
a peer-reviewed journal or conference proceedings.

• Language: written in English.

Exclusion criteria

• Article type: did not use RT and VR for cognitive impairment intervention; did not evaluate the effects of VR-RTs; books, review articles, and
commentary letters, as well as unpublished papers.

• Language: papers not written in English.

Data Extraction
Textbox 2 presents the types of information and data extracted
independently by 2 authors (QM and ZZ). Specifically, the
beneficial effects of VR-RTs on the quality of life and
cognitive-related functions of people with cognitive impairment
were summarized. “Quality of life” refers to the overall mental
and physical health in daily life. Cognitive-related functions
refer to neuropsychiatric issues due to cognitive impairment,
such as anxiety and declines in memory and cognitive status.

The analysis of user satisfaction was based on side effects and
user acceptability, immersion, and engagement. “Side effects”
refer to various forms of physical discomfort triggered by
VR-RTs, such as eye strain, vertigo, or nausea. “User
acceptability” mainly refers to users’ attitudes toward the
interventions and reveals the level of acceptance of VR-RTs.
Immersion indicates the degree of immersiveness of the VR
environment, and engagement indicates the level of individuals’
active and meaningful participation in an intervention.
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Textbox 2. The extracted information on study design, participants, interventions, and outcomes.

Study

• First author

• Year of publication

• Study region

• Study aim

• Study design

Participants

• Sample size

• Average age

• Sex distribution

• Health status

Virtual reality (VR) technology

• Device

• Locations of device

• System type

• Construction approach

VR-based reminiscence therapy

• Contents of the VR-based reminiscence therapy

• Intervention frequency, duration per session, and intervention duration

Outcome measure

• Quality of life

• Cognitive-related functions

• User satisfaction

Data Synthesis
We qualitatively synthesized the included articles to analyze
the effects and applicability of VR-RTs among older adults with
cognitive impairment. Specifically, we identified the studies
and participants’ characteristics. We then summarized and
analyzed the VR technologies and intervention designs of the
VR-RTs according to the extracted data.

We classify, herein, VR technologies into nonimmersive,
semi-immersive, or immersive VR technologies [30].
Specifically, nonimmersive VR technologies generally use small
platform screens, such as tablets, computers, and televisions,
to produce a VR environment with low levels of immersion and
interaction. Semi-immersive VR technologies, ranked between
nonimmersive and immersive VR, allow users to engage in a
partially virtual environment with certain degrees of immersion
and interactivity using large-screen projectors and panoramic
monitors. In immersive VR, the virtual environment completely
replaces the physical world through platforms that provide full
views and sensory feedback, such as head-mounted displays
and cave automatic virtual environment.

The effectiveness of VR-RTs in improving quality of life and
cognitive-related functions was further analyzed according to
the differences in the values of the outcomes from before to
after the intervention. On the basis of the above-mentioned
synthesis, we critically discuss the benefits and challenges of
applying VR technologies during RT for older adults with
cognitive impairment.

Risk of Bias Assessment
The Cochrane Risk of Bias in Non-Randomized Studies of
Interventions tool was used independently by 2 authors (QM
and ZZ) to assess the risk of bias in the included studies. The
assessment indices of the tool consist of 7 domains, including
confounding, selection of participants in the study, classification
of interventions, deviations from intended interventions, missing
data, measurement of outcomes, and selection of the reported
result. Each domain was classified into low risk, moderate risk,
serious risk, or critical risk on the basis of the responses to the
items, and an overall assessment was calculated based on the 7
domains [31].
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Results

Study Identification
We identified 537 articles in our initial search, of which, 195
were excluded as duplicates. Two authors (QM and ZZ)
screened the titles and abstracts of the remaining 342 articles

to identify potentially relevant studies. We reviewed the full
texts of 46 potentially relevant articles, and 17 articles met our
inclusion criteria. We further identified 5 potentially eligible
articles by manually searching the reference lists of the included
articles and the Google Scholar database for missed studies.
Finally, 22 articles were included in the systematic review.
Figure 1 presents the literature search and review process.

Figure 1. PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analyses) diagram of the literature search and review process for
potential articles on virtual reality-based reminiscence therapies among older adults with cognitive impairments.

Study Characteristics
The 22 included studies comprised 1 (5%) case study [32], 1
(5%) randomized controlled trial (RCT) study [24], 7 (32%)
pilot studies [33-39], 6 (27%) feasibility studies [25,26,40-43],
and 7 (32%) prototype studies [18,44-49]. Most of the included
studies were conducted in Australia (3/22, 14%) [26,33,35],
France (3/22, 14%) [41,42,46], Japan (3/22, 14%) [24,32,39],
or Taiwan (3/22, 14%) [37,44,45]. Half of the studies were
published in the year 2020 [25,26,35,36,43,47] or 2021
[24,32,33,39,40].

The sample sizes in the included studies ranged from 2 to 63
participants. The mean age of the participants ranged from 63.40
to 89.80 years. Female accounted for 38% (5/13) to 89% (39/44)
of the participants in the included studies. More information on
the 22 included articles can be found in Multimedia Appendix
1. The detailed information on the PRISMA checklist can be
found in Multimedia Appendix 2.

VR Technology
Typically, in the included studies on nonimmersive VR, a
computer was used to present scenes [24,34,38,43,45,47,49].
The participants used a Kinect (Microsoft Corporation) [45],
mouse and keyboard [34,38,43,47,49], or tactile screen [24] to
interact with the VR environment. In semi-immersive VR,
BARCO iSpace (Barco NV) or a large projector was used to
show the VR environment [41,42,46,48], and users used an
ART wireless finger-tracking [41,46], mouse [42], or a Kinect
[48] to interact with the environment. Immersive VR was the
most popular technology, as it was used in about 60% (13/22)
of the included studies [18,25,26,32,33,35-37,39,40,44,47,49].
Oculus (Meta Platforms) (8/22, 36%) and VIVE (HTC
Corporation) headsets (3/22, 14%) were used most frequently
to present immersive VR scenes. More detailed information
about the VR systems is shown in Table 1.
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Table 1. Degree of immersion, devices and construction approach for the virtual reality (VR) technology in the included studies.

Construction approachDeviceDegree of immersion, study, and year

Nonimmersive VR

Geometry-based VRComputerMan et al [34], 2011

Image-based VRComputerLancioni et al [38], 2015

Image-based VRComputer and KinectHou et al [45], 2017

Image-based VRDisplayKlein et al [49], 2018

Image-based VRTabletTominari et al [24], 2021

Image-based VRMonitors, television, or projectorsSun et al [47], 2020

Image-based and geometry-based VRWebcam and displayTabafunda et al [43], 2020

Semi-immersive VR

Geometry-based VRKinect sensor and projectorSiriaraya and Ang [48], 2014

Image-based VRBARCO iSpace, glasses with advanced real-
time tracking system, and ART wireless finger-
tracking devices

Chapoulie et al [46], 2014

Image-based VRBARCO iSpace, glasses with advanced real-
time tracking system, and ART wireless finger-
tracking devices

Benoit et al [41], 2015

Image-based VRA Barco OverView OLSF-721 full HD 3D

stereoscopic LEDa video wall, and Volfoni

Edge 1.2 active 3D LCDb shutter glasses

Manera et al [42], 2016

Immersive VR

Geometry-based VRVR case headsetTsao et al [44], 2019

Geometry-based VRHTC VIVE headsetXu and Wang [25], 2020

Image-based VRVIVE and Oculus headsetsYu and Choi [18], 2018

Image-based VRHeadset VR without detailed informationKlein et al [49], 2018

Image-based VROculus Go headsetWebber et al [35], 2020

Image-based VROculus Go headsetSaredakis et al [26], 2020

Image-based VRHeadset VR without detailed informationSun et al [47], 2020

Image-based VRSamsung Gear VR with a smartphone and the
Oculus Rift

Coelho et al [36], 2020

Image-based VROculus Go headsetYahara et al [32], 2021

Image-based VROculus Go headsetSaredakis et al [33], 2021

Image-based VRVIVE headsetHuang and Yang [37], 2022

Image-based and geometry-based VROculus Go headsetNiki et al [39], 2021

Image-based and geometry-based VROculus Go headsetAfifi et al [40], 2021

aLED: light-emitting diode.
bLCD: liquid-crystal display.

Next, we classified the approaches used in the included studies
to construct VR environments into geometry-based VR and
image-based VR [44]. Specifically, 7 (32%) studies used
geometry-based VR, which allows users to experience simulated
objects and scenes in a virtual environment created using
specialized 3D model-building software (eg, 3DS Max, Unity,
and AutoCAD). Meanwhile, 18 (82%) studies used images or
videos from the real world to establish image-based VR through
image processing, image-based rendering, or video editing.

More information about the VR technologies used in the 22
included studies can be found in Multimedia Appendix 1.

Characteristics of VR-RT Interventions
The VR-RT stimulus materials were classified according to the
content of the VR scenes as virtual travel for addresses, old
locations, old items, and personally relevant pictures or videos.
In the included studies, virtual travel for addresses usually
allowed participants to view places of interest on Google Maps;
old locations were used to indicate historical architectural and
infrastructural features such as parks, homes, streets, or
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buildings; old items were products previously used by the
participants, including foods, clothing, artifacts, magazines,
posters, music, and other similar items that were once part of
their daily lives; and personally relevant pictures or videos were
photos and videos of the participants or their friends or family
members. We further divided the stimulus materials into
personalized and general stimulus materials. The personalized
stimulus materials were tailored for the participants on the basis
of their past experiences while the general stimulus materials
were generic resources applicable to a broad population.

Four (18%) studies used virtual travel for addresses as stimulus
materials [26,32,33,35]. Although these studies allowed the
participants to view preferred addresses on Google Maps, no
correlation to a specific time period (eg, the 1960s) was

identified in the studies. Therefore, we considered virtual travel
for addresses to be general stimulus materials. Eight (36%) and
6 (27%) studies used old locations [36,37,39-41,43,44,46] and
old items [24,25,34,45,48,49], respectively, to evoke the
participants’ memories. Most of the stimulus materials in these
categories pertained to the period between the 1940s and the
1980s and specifically to the participants’ periods of childhood
and adolescence, as shown in Table 2. Notably, 2 (9%) studies
used personalized old locations based on the participants’
experiences [36,40], whereas the other studies (12/22, 55%)
involving old items and old locations used general stimulus
materials. Four (18%) studies used pictures or videos of the
participants and their family members in the past as stimulus
materials [18,38,40,42].

Table 2. The stimulus materials and intervention characteristics of virtual reality-based reminiscence therapies.

Intervention duration, mean (SD)ContentStimulus materials and type

Virtual travel for addresses

23.75 (14.93) min for 3.50 (3.11) sessions, 2.00 (1.41) wksGoogle Maps street view [26,32,33,35].General

—a—aPersonalized

Old locations

9.44 (6.15) min for 6.75 (11.50) sessions, 3.75 (5.50) wksHistoric houses between the 1950s and 1980s [37,39,44];
familiar and unfamiliar locations in the past [41,43,46].

General

20.00 (14.14) min for 2.50 (2.12) sessions, 1.50 (0.71) wksFavorite locations or destinations from the past [40];
childhood houses and workplace locations as well as leisure
and religious venues [36].

Personalized

Old items

24.00 (14.07) min for 4.20 (4.44) sessions, 3.00 (3.08) wksItems in a home setting [25,48] and a convenience store
[34]; food, clothing, live, transportation, and festival items
[45]; material and cultural artifacts corresponding to
childhood [24]; old items from between the 1940s and
1970s [49].

General

—a—aPersonalized

Personally relevant pictures or videos

—a—aGeneral

13.33 (14.43) min for 49.50 (68.59) sessions, 2.50 (2.60)
wks

Family photos and videos [40]; personal old photos
[18,38,42].

Personalized

aData not available.

We further summarized and calculated the mean intervention
durations of the analyzed VR-RTs. After excluding 4 (18%)
studies that did not report the intervention duration
[18,43,44,48], the results showed that studies using general old
items had the longest mean single-session duration (mean 24.00,
SD 14.07 min), while studies using general old locations (6/22,
27%) had the shortest mean single-session duration (mean 9.44,
SD 6.15 min). In addition, interventions using personally
relevant pictures or videos had the most sessions according to
the reported designs (mean 49.50, SD 68.59 sessions). However,
except for 1 (5%) study that reassessed participants 3 to 6
months after the intervention [24], the remaining studies (21/22,
96%) conducted no follow-up measure.

Furthermore, 5 (23%) included studies compared the
effectiveness of VR-RTs with traditional paper-based

[24,25,33,41] and talk-based RTs [25,39]. In paper-based RTs,
the stimulus materials are presented on paper; in talk-based
RTs, participants’ memories are recalled through conversation.
Three (14%) included studies compared the effectiveness of
nonimmersive VR-RTs with nontreatment [33,41,46],
semi-immersive VR-RT [41,46], or immersive VR-RT [33],
and 2 (9%) of these studies also compared the effectiveness of
using familiar versus unfamiliar stimulus materials in VR-RTs
[41,46].

Outcome Measures

Life Quality
As shown in Table 3, 4 (18%) studies [24,33,34,36] estimated
the effects of VR-RTs on the quality of life of older adults via
statistical tests, such as analysis of variance, the 2-tailed t test,
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and the Mann-Whitney U test. The participants’ quality of life
was assessed in various domains, including psychometric status,
ability to live independently, and physical health. One (25%)
of these studies indicated that VR-RT using old items had
significant beneficial effects on older adults’psychometric status

(P<.01) [24], while the remaining studies (3/22, 14%) [33,34,36]
found no substantial differences in quality of life from before
to after the intervention. Moreover, paper-based RT [24,34] or
nontreatment [33] were not found to have substantial beneficial
effects on quality of life.

Table 3. Effects of virtual reality–based reminiscence therapies (VR-RTs) on quality of life.

NVR-RTsaVR-RTsStimulus materialsOutcome and measurement tools for older adults’
quality of life

No effectNo effectOld items [34]Lawton Instrumental Activities of Daily Living
scale

No effectNo effectVirtual travel for addresses
[33]

Quality of life in Alzheimer disease

No effectNo effectVirtual travel for addresses
[33]

Three-item loneliness scale

No effectPositive effectb (P<.01)Old items [24]Revised Philadelphia Geriatric Center Morale
Scale

NonedNo effectOld locations [36]EUROHIS-QOL-8c scores

aNVR-RT: non–virtual reality–based reminiscence therapy.
bA significant difference between virtual reality–based reminiscence therapies and non–virtual reality–based reminiscence therapies.
cEUROHIS-QOL-8: European Health Interview Survey-Quality of Life 8-item index.
dNo measurement for non–virtual reality–based reminiscence therapy.

Cognitive-Related Functions
As shown in Table 4, 13 (59%) studies evaluated the effects of
VR-RTs on cognitive-related functions, including emotion,
memory performance, and cognitive status [24-26,32-39,41,46].
Specifically, 5 (39%) of these studies assessed emotions (eg,
anxiety, apathy, and depression) [24,32,33,37,39], 8 (62%)
studies estimated memory performance [24-26,34,35,38,41,46],

and 4 (31%) studies evaluated cognitive status [24,33,36,37].
As 1 (8%) study performed a qualitative data analysis [35], we
reviewed and analyzed qualitative and quantitative results.
Regarding quantitative data, 2 (17%) studies measured and
reported the changes in outcome values from before to after the
intervention [32,38], and the remaining 10 (83%) studies used
statistical tests, such as the paired t test, Mann-Whitney U tests,
and Wilcoxon signed rank test, to compare the outcome changes.
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Table 4. Effects of virtual reality–based reminiscence therapies (VR-RTs) on cognitive-related functions.

NVR-RTsaVR-RTsStimulus materialsOutcome and measurement tools

Anxiety

NonebPositive effectOld locations [39]State-Trait Anxiety Inventory

NonebPositive effectVirtual travel for addresses [32]State-Trait Anxiety inventory

Apathy

NonebUnclearVirtual travel for addresses [32]Apathy Evaluation Scale

No effectNo effectVirtual travel for addresses [33]Apathy Evaluation Scale

Depression

No effectNo effectVirtual travel for addresses [33]Geriatric Depression Scale

NonebPositive effectOld locations [37]Center for Epidemiological Studies
Depression scale

No effectNo effectOld items [24]Multidimensional Observation Scale
for Elderly Subjects

Memory

NonebPositive effectPersonally relevant pictures or
videos [38]

Verbal engagement

Positive effectPositive effectOld items [34]Multifactorial Memory Question-
naire

Positive effectPositive effectOld items [34]Fuld Object-Memory Evaluation

No effectPositive effectOld locations [41]Performance in Autobiographical
Fluency Task

NonebPositive effectVirtual travel for addresses [35]Past reconstruction

Positive effectPositive effectOld items [25]TEMPau scale

No effectNo effectOld items [24]Word fluency test

NonebPositive effectVirtual travel for addresses [26]Verbal fluency test

No effectPositive effectOld locations [46]Verbal fluency test

Cognitive status

NonebNo effectOld locations [37]Clinical Dementia Rating

NonebNo effectOld locations [37]Mini-Mental State Examination

Positive effectPositive effectOld items [24]Mini-Mental State Examination

NonebNo effectOld locations [37]Cognitive Abilities Screening Instru-
ment

No effectNo effectOld items [24]Trail-making test parts A and B

NonebNo effectOld locations [36]Neuropsychiatric Inventory

No effectNo effectVirtual travel for addresses [33]Addenbrooke Cognitive Examina-
tion III

aNVR-RT: non–virtual reality–based reminiscence therapy.
bNo measurement for non–virtual reality–based reminiscence therapy.

The effectiveness of VR-RTs for mitigating anxiety was verified
in 2 studies that used old locations as stimulus materials [32,39].
However, inconsistent results were reported in terms of the
effectiveness of VR-RTs in reducing apathy and depression.
Three included studies assessed depression [24,33,37], and only
1 study found a positive effect of VR-RTs when using virtual
travel for addresses [37]. The effect of VR-RTs on apathy was

unclear due to a pair of opposing outcomes in 1 (50%) study
[32].

Among the included studies that addressed memory, 7 (88%)
out of 8 reported that VR-RTs improved participants’memories
[25,26,34,35,38,41,46]. All related (2/2, 100%) studies found
that familiar old locations were substantially more effective
than unfamiliar environments in VR-RTs [41,46]. In contrast,

J Med Internet Res 2024 | vol. 26 | e53348 | p. 9https://www.jmir.org/2024/1/e53348
(page number not for citation purposes)

Mao et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

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


no substantial differences in effectiveness were observed
between nonimmersive and semi-immersive VR-RTs. VR-RTs
were found to have similar positive effects on memory as
paper-based RT [25,34] and talk-based RT [25].

Only 1 (25%) included study revealed that VR-RTs could
significantly improve the participants’ cognitive status (P<.01),
assessed by the Mini-Mental State Examination after the
intervention. At the same time, no substantial positive effect
was found during follow-up measures [24]. The remaining 3
(75%) studies showed no substantial beneficial effect of VR-RTs
on cognitive enhancement [33,36,37]. Similarly, a paper-based
RT did not benefit cognitive status [33]. However, none of the
included studies showed substantial declines in cognitive status
after VR-RT use, suggesting that VR-RTs could be used to
maintain the cognitive status of individuals with cognitive
impairment.

User Satisfaction
A total of 14 (64%) of the 22 studies assessed user satisfaction
with the VR-RTs [25,26,32,33,35,36,39-43,46,48,49], of which,
11 (79%) studies estimated the side effects
[25,26,32,33,35,36,39-42,46], 7 (50%) studies evaluated user
acceptability [26,32,35,40,42,43,49], 4 (28.6%) studies
examined the immersiveness of VR [25,40,41,46], and 8 (57%)
studies examined engagement with the intervention
[25,26,33,36,40,41,46,48]. The results of user satisfaction are
summarized in Table 5. One (7%) study used the changes in
outcome values from before to after the intervention to estimate
the side effects of VR-RTs, as well as user acceptability and
engagement [32]; 5 (36%) studies assessed user satisfaction via
qualitative data analysis [35,36,43,48,49]; and 9 (64%) studies
evaluated user satisfaction via statistical analysis
[25,26,33,36,39-42,46].
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Table 5. User satisfaction with virtual reality–based reminiscence therapies (VR-RTs) and non–VR-based RTs (NVR-RTs).

NVR-RTsVR-RTsStimulus materialsOutcome and measurement tools

Side effects

NoneaNo effectVirtual travel for addresses [33]Simulator Sickness Questionnaire

NoneaPositive effectVirtual travel for addresses [26]; old locations [36]Simulator Sickness Questionnaire

No effectNo effectOld locations [40]; old items [25]; personally relevant pictures
or videos [40,42]

Self-report numerical rating scale

NoneaNo effectOld locations [41,46]Self-report numerical rating scale

NoneaNo effectVirtual travel for addresses [32]; old locations [39]Self-report numerical rating scale

NoneaNo effectVirtual travel for addresses [35]Interview

User acceptability

NoneaPositive effectVirtual travel for addresses [26,32]Self-report numerical rating scale

Positive effectPositive effectb

(P=.04)

Personally relevant pictures or videos [42]Self-report numerical rating scale

Positive effectPositive effectOld locations [40]; personally relevant pictures or videos [40]Self-report numerical rating scale

NoneaPositive effectOld locations [43]Interview

NoneaNEcVirtual travel for addresses [35]Interview

NoneaPositive effectOld items [49]Observation

Immersion

NoneaPositive effectOld locations [41,46]; old items [25]Self-report numerical rating scale

Positive effectPositive effectOld locations [40]; personally relevant pictures or videos [40]Self-report numerical rating scale

Engagement

Positive effectPositive effectb

(P=.004)

Personally relevant pictures or videos [40]; old locations [40]Human and automated coding

NoneaPositive effectVirtual travel for addresses [26]; old locations [41,46]Self-report numerical rating scale

Positive effectPositive effectVirtual travel for addresses [33]; old items [25]Self-report numerical rating scale

NoneaPositive effectOld locations [36]; old items [48]Observation

aNo measurement for non–virtual reality–based reminiscence therapies.
bA significant difference between virtual reality–based reminiscence therapies and non–virtual reality–based reminiscence therapies.
cNE: negative effect.

The results of 9 (64%) studies suggested that the VR-RTs were
highly safe, with negligible side effects [25,32,33,35,39-42,46].
In contrast, 2 (14%) studies found that VR-RTs using virtual
travel for addresses or old locations triggered moderate or high
side effects in participants [26,36]. Specifically, discomfort
from wearable devices, vertigo, a sensation of falling, eye strain,
nausea, fullness in the head, burping, and blurred vision were
reported [26,36]. No substantial differences in side effects were
identified between VR-RTs and paper-based RT [25,42] or
talk-based RT [25,40].

In 6 (86%) studies, participants with cognitive impairment
reported that the VR-RTs were enjoyable, attractive, easy to
use, acceptable, and highly satisfying [26,32,40,42,43,49].
However, a few participants in 1 (14%) study claimed that the

VR-RTs had little value and preferred to avoid virtual travel
for addresses due to sadness [35]. In addition, the users reported
significantly higher satisfaction levels with VR-RTs using
personally relevant pictures or videos than with a paper-based
RT (P=.04) [42]. The VR-RTs were also highly immersive and
engaging [25,26,33,36,40,41,46,48], with some studies reporting
higher engagement levels than those recorded for talk-based
RT [40].

Risk of Bias
Of the 22 included trials, 14 (64%) articles had a low risk of
bias, 1 (5%) had a moderate risk of bias, 2 (9%) had a serious
risk of bias, and 5 (23%) had a critical risk of bias (Figure 2
[18,24-26,32-49]).
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Figure 2. Assessment results of the risk of bias.

Discussion

Principal Findings
In this systematic review, 22 studies were synthesized
comprehensively to evaluate the effects of VR-RTs on older
adults with cognitive impairment. The results revealed that
VR-RTs could effectively improve emotion and memory but
had limited potential to improve quality of life and cognitive

status. Concerning user satisfaction, although 2 (9%) studies
reported some side effects and 1 (5%) study reported that
VR-RTs could trigger negative emotions, most participants
reported negligible side effects, indicating that the VR-RTs
were safe and enjoyable, as indicated by high levels of
immersion and engagement. We further discuss the specific
impacts and implications of VR-RTs below.
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Effect of VR-Based RTs on Quality of Life
For older adults, RT can enhance life satisfaction and
self-confidence by transferring previously gained social skills
and enjoyable experiences to real life [50,51]. RTs also allow
individuals to reassess and resolve past conflicts, allowing
people to gain meaning and a sense of belonging in daily life
[52]. However, in contrast with previous studies [51,53,54], we
found that most of the studies included in our review showed
no substantial positive effect of VR-RTs or traditional RTs on
older adults’ quality of life, except for 1 (5%) RCT in which
VR-RTs effectively increased participants’ Philadelphia
Geriatric Center Morale Scale scores [24]. The inconsistent
effects of VR-RTs and RTs on the participants’ quality of life
may be attributable to differences in the intervention modalities
and settings [55]. For example, one previous study reported that
RT was substantially effective only if delivered in 6 or 7 sessions
[53]. In addition, most included studies assessed VR-RTs in
non-RCTs, possibly leading to result bias. We recommend that
additional RCTs with longer intervention durations be conducted
to investigate the effect of VR-RTs on quality of life.

Effect of VR-Based RTs on Cognitive-Related
Outcomes
We analyzed and synthesized the effects of VR-RTs on older
adults’ emotions, memory, and cognitive status. According to
our results, VR-RTs effectively improved anxiety and memory,
consistent with the findings of previous studies on VR-based
or RT interventions [54,56]. VR technologies using diverse
sensory stimuli considerably enhanced the participants’
motivation and interest in the training and elicited pleasant
feelings [57]. Therefore, VR technology undeniably played a
critical role in RT interventions intended to decrease anxiety
and improve emotions. Furthermore, most of the included
studies [25,26,41,46] verified the effectiveness of VR-RTs for
enhancing autobiographical memory, which pertains to a
person’s recollection of specific and personal events from their
past experiences [58]. This finding is consistent with those of
a previous study, suggesting that exposure to an immersive
environment containing numerous concrete cues from a person’s
youth can improve their autobiographical recollection [59]. RT
uses memory triggers to recall the long-term memories of people
with cognitive impairment [60]. Accordingly, RTs combined
with immersive environments were shown to evoke substantial
improvements in autobiographical memory. In particular,
VR-RTs using familiar old locations had stronger positive
effects on autobiographical memory than VR-RTs using
unfamiliar environments [41,46]. In addition, 1 (5%) included
study revealed that VR-RTs substantially enhanced the temporal
orientation of older adults with MCI [24]. In another study,
VR-RTs considerably improved participants’objective memory
performance, especially their recall of episodic memories
immediately and after a delay [34]. Therefore, the potential
applications of VR-RTs for memory improvement in older
adults with cognitive impairment are enormous.

However, most of the included studies reported that VR-RTs
had no substantial effects on depression and apathy. The
potential reasons for this lack of effect might be the intervention
designs and participants. For example, group RT, which allows

several patients to be treated together, was verified to yield
greater positive effects and to be more cost-effective than RT
with only 1 patient [61]. In addition, RT is not considered an
appropriate means of reducing depression in people with severe
dementia due to the strong relationship between depression and
cognitive impairment [51]. Therefore, we suggest that the
VR-RTs may have been somewhat effective for older adults
with MCI, given that beneficial interactions in VR-RTs can
allow participants to revisit past problems and achieve goals
[62]. Although previous studies found that RT had a substantial
positive effect on apathy [54,60], the impacts of VR-RTs on
apathy and the underlying mechanisms remain unclear due to
the limited number of studies. In future studies, it will be crucial
to investigate the effects of VR-RTs on depression and apathy
in older adults with specific cognitive impairments.

Furthermore, only 1 (25%) study [24] reported that VR-RTs
significantly (P<.01) improved participants’ cognitive status
among the included 4 (100%) studies [24,25,33,41]. Previous
studies have reported inconsistent effects of RT on cognitive
status. Some studies identified a significant moderate or small
effect size of RT on cognitive status [51,55]. In contrast, other
studies reported no statistically significant effects of RT [54,63].
This discrepancy may be attributable to the various sensitivities
and specificities of the assessment tools used to measure
cognitive status [59]. Differences in the quality and methodology
of studies may also have affected the consistency of the results
[64]. Although no significant effectiveness of VR-RTs was
reported in improving the participants’ cognitive status, the
interventions were beneficial in maintaining cognitive status
and preventing functional degradation [10], consistent with the
findings of previous studies [54,63]. People with cognitive
impairment, especially dementia, experience progressive brain
shrinkage, which exacerbates cognitive impairment [63]. It is
crucial to conduct interventions to preserve cognitive status in
this situation. Individual-based or care home-based interventions
were verified to improve cognitive status more than general
interventions [55]. Thus, we recommend the use of personalized
VR-RTs as a nonpharmacological treatment to maintain the
cognitive function of people with cognitive impairment.

User Satisfaction With VR-Based RTs
Although VR-based interventions are commonly considered
interesting and enjoyable, users may experience side effects due
to perceptual discrepancies between the real and virtual
environments [65]. Thus, the occurrence and severity of side
effects must be considered when assessing user satisfaction with
VR-RTs. Two (14%) included studies that used image-based
VR reported short-duration side effects such as discomfort
caused by wearable devices, eye strain, vertigo, nausea, spatial
disorientation, and mild negative emotions [26,36]. Inappropriate
placement and inadequate camera resolution were suggested as
potential factors that may induce physiological discomfort
during VR-RTs [26,36]. Participants also may experience spatial
disorientation and confusion due to external verbal interference
from reminiscence therapists [36]. Despite these potential side
effects of VR-RTs, participants commonly expressed positive
attitudes regarding the acceptability of VR-RTs. They were
satisfied with the VR-RTs and considered them to be potentially
beneficial.
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Meanwhile, people preferred immersive VR-RTs to traditional
RT or nonimmersive VR-RTs (eg, paper-based and flat
screen–based RTs) [33,42]. The finding that immersive VR
with multisensory stimulation can enhance biofeedback and
presence in the virtual environment [66] prompted the
implementation of VR-RTs. However, 1 (5%) included study
found that the participants tended to avoid VR-RTs because of
negative memories [35]. Hence, research scholars must
adequately consider older adults’ experiences and avoid
potentially adverse RT contexts [58].

In the included studies, the VR-RTs were commonly considered
highly immersive and engaging. A high level of immersion
gives older adults a sense of being physically together with their
family members, especially during VR-RTs that allow older
adults and their family members to interact [67]. Older adults
who engaged more in the VR-RTs achieved a greater social
presence, which prompted them to maintain secure attachments
to their families [40]. Notably, older adults with MCI were
found to engage more deeply in the VR-RTs than those with
dementia, whereas the opposite pattern was observed for
immersion [40]. The severity of cognitive impairment may limit
physical mobility and interaction [68].

Practical Implications
The included studies used a wide variety of VR technologies
and RT content. Given the limited evidence regarding the effects
of specific VR-RT programs, we provide preliminary insights
into the design of the VR-RT interventions for older adults with
cognitive impairment, including the immersion levels and
construction approaches of VR technology, the stimulus
materials, and the duration of the VR-RT intervention. We also
discuss several challenges related to the implementation of
VR-RTs.

VR Technology
The immersion level can influence the effectiveness of VR-RTs
and user satisfaction by affecting users’ sense of presence and
engagement [69]. Although immersive VR provides high levels
of immersion and engagement, it may cause older adults with
severe dementia to experience an increased cognitive load [70].
This may occur because the allocation of brain and sensory
resources increases with the degree of immersion in VR [71].
Among the studies included in our review, 2 (14%) studies using
immersive VR-RTs reported that participants experienced
several side effects [26,36]. In contrast, studies that used
semi-immersive VR-RTs [41,42,46] or nonimmersive VR-RTs
[72] reported no side effects. However, the optimal immersion
level for effective VR-RTs remains uncertain due to the limited
number of relevant RCTs. Given the potential side effects, we
recommend increased caution when applying immersive VR to
older adults.

Image-based VR was considered more acceptable by users
compared with geometry-based VR, as it generated more
positive emotions [39]. However, the included studies suggested
that image-based VR is more likely to induce side effects than
geometry-based VR [26,36]. Image-based VR uses highly
realistic scenes [72], and the delay between the image
presentation and the user’s motions might contribute to increased

side effects [73]. Thus, we recommend that future studies on
the design of image-based VR focus on reducing its side effects.

VR-RT Interventions
The included studies used 4 types of stimulus materials
associated with the earlier periods of the participants’ lives,
consistent with the finding that individuals with Alzheimer
disease exhibited better recall of memories from their youth
than of recent memories [25]. Familiar stimulus materials were
verified as superior to unfamiliar ones for improving the
participants’ emotions and memory recall [33,41,43,46]. Thus,
for VR-RTs, personalized stimulus materials related to the
individual’s personal history are recommended [49]. In addition,
although most of the included studies used visual materials as
stimuli, aural materials are also suitable for VR-RTs as they
confer benefits such as enjoyment and information encoding
[34,43,74]. Therefore, personalized visual and aural stimulus
materials associated with the participants’ younger days tend
to be more effective than general stimulus materials in
interventions for cognitive impairment; such materials may
enhance cognitive abilities, emotional well-being, and quality
of life.

The duration of a VR-RT intervention can also influence its
effectiveness. A session duration of around 40 minutes and a
total intervention duration of 8 to 12 weeks were considered
the most beneficial for participants [64,65]. Although 72% of
the users in 1 study left the VR environment after 36 minutes
due to cybersickness [72], most included studies restricted the
participants’VR exposure time to <30 minutes. Moreover, most
studies have only preliminarily evaluated VR-RTs through
feasibility studies; thus, the optimal duration of a VR-RT has
not been defined. More RCT studies are warranted to determine
an appropriate duration of VR-RTs that elicits more positive
effects with fewer side effects.

Despite the potential benefits of VR-RTs for older adults with
cognitive impairment, the included studies also reported diverse
concerns. For example, participants with cognitive impairment
in one study expressed concerns regarding vision difficulties in
the VR environment [43]. Another study suggested the
importance of passive interactivity between patients and
caregivers [43], while a third study suggested that an external
disturbance could disrupt a participant’s attention [36]. VR-RTs
may also induce negative emotions in participants due to the
recall of unpleasant memories [35]. More attention should be
given to the above-mentioned problems and the careful design
of interventions to promote the implementation of VR-RTs for
older adults with cognitive impairment.

Limitations
This systematic review has several limitations. First, although
the findings suggest that VR-RTs are potentially beneficial in
improving emotions and memory functions, the methodological
restrictions of the included studies prevented us from obtaining
statistical evidence of these effects. A meta-analysis is
recommended to determine the effectiveness of VR-RTs in
terms of specific functional improvements in older adults with
cognitive impairment. Second, as few of the included studies
were RCTs comparing the effects of VR-RTs and traditional
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RTs on cognitive-related outcomes, it remains unclear whether
VR-RTs differ significantly from traditional RTs regarding
effectiveness. We recommend that future studies compare
VR-RTs with traditional RTs through RCTs with large sample
sizes and rigorous methodologies. The results of such studies
may deepen our knowledge of the potential benefits and
limitations of VR-RTs for older adults with cognitive
impairment. Third, the intervention design and the participants’
demographic characteristics, including age, emotional status,
and the severity of cognitive impairment, may influence the
effectiveness of a VR-RT. However, we have limited insight
into these factors’potential influences and specific mechanisms.
Future studies should also diversify the participant groups and
VR-RT contents when designing treatment protocols.

Conclusions
We performed this systematic review to provide insights into
the effects of VR-RTs among older adults with cognitive

impairment. The results reveal that VR-RTs have negligible
side effects and high levels of engagement and thus can achieve
high levels of user satisfaction. VR-RTs were shown to
effectively improve memory functions and emotions and
maintain the cognitive status of older adults with cognitive
impairment. However, there is limited evidence to support the
potential benefits of VR-RTs in terms of improving older adults’
quality of life. Moreover, personalized stimulus materials of
VR-RTs were found to outperform general stimulus materials
for enhancing or maintaining cognitive-related functions. In
particular, multisensory stimulus materials related to experiences
from their days of youth can considerably enhance the benefits
of VR-RTs among older adults. However, some side effects of
VR technology use, such as cybersickness and vision difficulties,
have raised concerns. In summary, VR-RT applications appear
to be a promising option for the nonpharmacological treatment
of cognitive impairment.

Acknowledgments
This work was supported by the Shenzhen–Hong Kong–Macao Science and Technology Program Fund (grant
SGDX20210823103403028), the Health and Medical Research Fund, the Health Bureau, Hong Kong (grant 20211201), and the
Hong Kong Polytechnic University grants (grants P0050656, P0036146, and P0045769).

Data Availability
The datasets generated and analyzed during this study are available from the corresponding author on reasonable request.

Conflicts of Interest
None declared.

Multimedia Appendix 1
Characteristics of the 22 papers included in the systematic review.
[DOCX File , 31 KB-Multimedia Appendix 1]

Multimedia Appendix 2
PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analyses) checklist.
[DOCX File , 27 KB-Multimedia Appendix 2]

References

1. Ageing and health: government/agency report. World Health Organization (WHO). URL: https://www.who.int/news-room/
fact-sheets/detail/ageing-and-health [accessed 2022-11-07]

2. Benedict RH, Amato MP, DeLuca J, Geurts JJ. Cognitive impairment in multiple sclerosis: clinical management, MRI,
and therapeutic avenues. Lancet Neurol. Oct 2020;19(10):860-871. [FREE Full text] [doi: 10.1016/S1474-4422(20)30277-5]
[Medline: 32949546]

3. Sanford AM. Mild cognitive impairment. Clin Geriatr Med. Aug 2017;33(3):325-337. [doi: 10.1016/j.cger.2017.02.005]
[Medline: 28689566]

4. Perini G, Cotta Ramusino M, Sinforiani E, Bernini S, Petrachi R, Costa A. Cognitive impairment in depression: recent
advances and novel treatments. Neuropsychiatr Dis Treat. 2019;15:1249-1258. [FREE Full text] [doi: 10.2147/NDT.S199746]
[Medline: 31190831]

5. Livingston G, Huntley J, Sommerlad A, Ames D, Ballard C, Banerjee S, et al. Dementia prevention, intervention, and care:
2020 report of the Lancet Commission. Lancet. Aug 08, 2020;396(10248):413-446. [FREE Full text] [doi:
10.1016/S0140-6736(20)30367-6] [Medline: 32738937]

6. Chan KY, Adeloye D, Asante KP, Calia C, Campbell H, Danso SO, et al. Global Dementia Prevention Program (GloDePP).
Tackling dementia globally: the Global Dementia Prevention Program (GloDePP) collaboration. J Glob Health. Dec
2019;9(2):020103. [FREE Full text] [doi: 10.7189/jogh.09.020103] [Medline: 31893025]

J Med Internet Res 2024 | vol. 26 | e53348 | p. 15https://www.jmir.org/2024/1/e53348
(page number not for citation purposes)

Mao et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

https://jmir.org/api/download?alt_name=jmir_v26i1e53348_app1.docx&filename=9fbe52e8f66822a7f5b6ea2fa55f3ae6.docx
https://jmir.org/api/download?alt_name=jmir_v26i1e53348_app1.docx&filename=9fbe52e8f66822a7f5b6ea2fa55f3ae6.docx
https://jmir.org/api/download?alt_name=jmir_v26i1e53348_app2.docx&filename=c85e4d0225678848ee5a3d1dd5d2793b.docx
https://jmir.org/api/download?alt_name=jmir_v26i1e53348_app2.docx&filename=c85e4d0225678848ee5a3d1dd5d2793b.docx
https://www.who.int/news-room/fact-sheets/detail/ageing-and-health
https://www.who.int/news-room/fact-sheets/detail/ageing-and-health
https://europepmc.org/abstract/MED/32949546
http://dx.doi.org/10.1016/S1474-4422(20)30277-5
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32949546&dopt=Abstract
http://dx.doi.org/10.1016/j.cger.2017.02.005
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28689566&dopt=Abstract
https://dx.doi.org/10.2147/NDT.S199746
http://dx.doi.org/10.2147/NDT.S199746
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31190831&dopt=Abstract
https://europepmc.org/abstract/MED/32738937
http://dx.doi.org/10.1016/S0140-6736(20)30367-6
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32738937&dopt=Abstract
https://europepmc.org/abstract/MED/31893025
http://dx.doi.org/10.7189/jogh.09.020103
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31893025&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


7. Wimo A, Seeher K, Cataldi R, Cyhlarova E, Dielemann JL, Frisell O, et al. The worldwide costs of dementia in 2019.
Alzheimers Dement. Jul 08, 2023;19(7):2865-2873. [FREE Full text] [doi: 10.1002/alz.12901] [Medline: 36617519]

8. Abraha I, Rimland JM, Trotta FM, Dell'Aquila G, Cruz-Jentoft A, Petrovic M, et al. Systematic review of systematic reviews
of non-pharmacological interventions to treat behavioural disturbances in older patients with dementia. The SENATOR-OnTop
series. BMJ Open. Mar 16, 2017;7(3):e012759. [FREE Full text] [doi: 10.1136/bmjopen-2016-012759] [Medline: 28302633]

9. Cai Y, Li L, Xu C, Wang Z. The effectiveness of non-pharmacological interventions on apathy in patients with dementia:
a systematic review of systematic reviews. Worldviews Evid Based Nurs. Aug 07, 2020;17(4):311-318. [doi:
10.1111/wvn.12459] [Medline: 32767834]

10. Lazar A, Thompson H, Demiris G. A systematic review of the use of technology for reminiscence therapy. Health Educ
Behav. Oct 01, 2014;41(1 Suppl):51S-61S. [FREE Full text] [doi: 10.1177/1090198114537067] [Medline: 25274711]

11. Woods B, O'Philbin L, Farrell EM, Spector AE, Orrell M. Reminiscence therapy for dementia. Cochrane Database Syst
Rev. Mar 01, 2018;3:CD001120. [FREE Full text] [doi: 10.1002/14651858.CD001120.pub3] [Medline: 29493789]

12. Duru Aşiret G, Kapucu S. The effect of reminiscence therapy on cognition, depression, and activities of daily living for
patients with Alzheimer disease. J Geriatr Psychiatry Neurol. Jan 06, 2016;29(1):31-37. [doi: 10.1177/0891988715598233]
[Medline: 26251112]

13. Van Bogaert P, Van Grinsven R, Tolson D, Wouters K, Engelborghs S, Van der Mussele S. Effects of SolCos model-based
individual reminiscence on older adults with mild to moderate dementia due to Alzheimer disease: a pilot study. J Am Med
Dir Assoc. Jul 2013;14(7):528.e9-528.13. [doi: 10.1016/j.jamda.2013.01.020] [Medline: 23583001]

14. Domingues NS, Verreault P, Hudon C. Reducing burden for caregivers of older adults with mild cognitive impairment: a
systematic review. Am J Alzheimers Dis Other Demen. Nov 24, 2018;33(7):401-414. [FREE Full text] [doi:
10.1177/1533317518788151] [Medline: 30041535]

15. Khan A, Bleth A, Bakpayev M, Imtiaz N. Reminiscence therapy in the treatment of depression in the elderly: current
perspectives. J Ageing Longev. Feb 24, 2022;2(1):34-48. [doi: 10.3390/jal2010004]

16. Nebot À, Domènech S, Albino-Pires N, Mugica F, Benali A, Porta X, et al. LONG-REMI: an AI-based technological
application to promote healthy mental longevity grounded in reminiscence therapy. Int J Environ Res Public Health. May
15, 2022;19(10):5997. [FREE Full text] [doi: 10.3390/ijerph19105997] [Medline: 35627535]

17. Healy D, Flynn A, Conlan O, McSharry J, Walsh J. Older adults' experiences and perceptions of immersive virtual reality:
systematic review and thematic synthesis. JMIR Serious Games. Dec 06, 2022;10(4):e35802. [FREE Full text] [doi:
10.2196/35802] [Medline: 36472894]

18. Yu S, Choi K. Virtual reality environment based cognitive rehabilitation system. Adv Sci Lett. Mar 01, 2018;24(3):1970-1973.
[doi: 10.1166/asl.2018.11820]

19. Wu J, Ma Y, Ren Z. Rehabilitative effects of virtual reality technology for mild cognitive impairment: a systematic review
with meta-analysis. Front Psychol. Sep 25, 2020;11:1811. [FREE Full text] [doi: 10.3389/fpsyg.2020.01811] [Medline:
33101098]

20. Dockx K, Bekkers EM, Van den Bergh V, Ginis P, Rochester L, Hausdorff JM, et al. Virtual reality for rehabilitation in
Parkinson's disease. Cochrane Database Syst Rev. Dec 21, 2016;12:CD010760. [FREE Full text] [doi:
10.1002/14651858.CD010760.pub2] [Medline: 28000926]

21. Tarnanas I, Tsolakis A, Tsolaki M. Assessing virtual reality environments as cognitive stimulation method for patients with
MCI. In: Brooks AL, Brahnam S, Jain LC, editors. Technologies of Inclusive Well-Being: Serious Games, Alternative
Realities, and Play Therapy. Berlin, Germany. Springer; 2014:39-74.

22. Liu Q, Song H, Yan M, Ding Y, Wang Y, Chen L, et al. Virtual reality technology in the detection of mild cognitive
impairment: a systematic review and meta-analysis. Ageing Res Rev. Jun 2023;87:101889. [doi: 10.1016/j.arr.2023.101889]
[Medline: 36806377]

23. Liao YY, Chen IH, Lin YJ, Chen Y, Hsu WC. Effects of virtual reality-based physical and cognitive training on executive
function and dual-task gait performance in older adults with mild cognitive impairment: a randomized control trial. Front
Aging Neurosci. Jul 16, 2019;11:162. [FREE Full text] [doi: 10.3389/fnagi.2019.00162] [Medline: 31379553]

24. Tominari M, Uozumi R, Becker C, Kinoshita A. Reminiscence therapy using virtual reality technology affects cognitive
function and subjective well-being in older adults with dementia. Cogent Psychol. Sep 01, 2021;8(1):1968991. [doi:
10.1080/23311908.2021.1968991]

25. Xu J, Wang B. Efficacy of VR-based reminiscence therapy in improving autobiographical memory for Chinese patients
with AD. In: Proceedings of the AHFE 2020 Virtual Conference on Ergonomics in Design. 2020. Presented at: AHFE '20;
July 16-20, 2020:339-349; New York, NY. URL: https://link.springer.com/chapter/10.1007/978-3-030-51038-1_47

26. Saredakis D, Keage HA, Corlis M, Loetscher T. Using virtual reality to improve apathy in residential aged care: mixed
methods study. J Med Internet Res. Jun 26, 2020;22(6):e17632. [FREE Full text] [doi: 10.2196/17632] [Medline: 32469314]

27. Irazoki E, Contreras-Somoza LM, Toribio-Guzmán JM, Jenaro-Río C, van der Roest H, Franco-Martín MA. Technologies
for cognitive training and cognitive rehabilitation for people with mild cognitive impairment and dementia. a systematic
review. Front Psychol. Apr 9, 2020;11:648. [FREE Full text] [doi: 10.3389/fpsyg.2020.00648] [Medline: 32373018]

J Med Internet Res 2024 | vol. 26 | e53348 | p. 16https://www.jmir.org/2024/1/e53348
(page number not for citation purposes)

Mao et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

https://europepmc.org/abstract/MED/36617519
http://dx.doi.org/10.1002/alz.12901
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36617519&dopt=Abstract
https://bmjopen.bmj.com/lookup/pmidlookup?view=long&pmid=28302633
http://dx.doi.org/10.1136/bmjopen-2016-012759
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28302633&dopt=Abstract
http://dx.doi.org/10.1111/wvn.12459
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32767834&dopt=Abstract
https://europepmc.org/abstract/MED/25274711
http://dx.doi.org/10.1177/1090198114537067
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25274711&dopt=Abstract
http://europepmc.org/abstract/MED/29493789
http://dx.doi.org/10.1002/14651858.CD001120.pub3
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29493789&dopt=Abstract
http://dx.doi.org/10.1177/0891988715598233
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26251112&dopt=Abstract
http://dx.doi.org/10.1016/j.jamda.2013.01.020
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23583001&dopt=Abstract
https://journals.sagepub.com/doi/10.1177/1533317518788151?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub  0pubmed
http://dx.doi.org/10.1177/1533317518788151
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30041535&dopt=Abstract
http://dx.doi.org/10.3390/jal2010004
https://www.mdpi.com/resolver?pii=ijerph19105997
http://dx.doi.org/10.3390/ijerph19105997
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35627535&dopt=Abstract
https://games.jmir.org/2022/4/e35802/
http://dx.doi.org/10.2196/35802
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36472894&dopt=Abstract
http://dx.doi.org/10.1166/asl.2018.11820
https://europepmc.org/abstract/MED/33101098
http://dx.doi.org/10.3389/fpsyg.2020.01811
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33101098&dopt=Abstract
http://europepmc.org/abstract/MED/28000926
http://dx.doi.org/10.1002/14651858.CD010760.pub2
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28000926&dopt=Abstract
http://dx.doi.org/10.1016/j.arr.2023.101889
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36806377&dopt=Abstract
https://europepmc.org/abstract/MED/31379553
http://dx.doi.org/10.3389/fnagi.2019.00162
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31379553&dopt=Abstract
http://dx.doi.org/10.1080/23311908.2021.1968991
https://link.springer.com/chapter/10.1007/978-3-030-51038-1_47
https://www.jmir.org/2020/6/e17632/
http://dx.doi.org/10.2196/17632
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32469314&dopt=Abstract
https://europepmc.org/abstract/MED/32373018
http://dx.doi.org/10.3389/fpsyg.2020.00648
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32373018&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


28. Zhao Y, Yu J, Liu J, Chen Z, Xiang W, Zhu S, et al. Cognitive rehabilitation via head-mounted virtual reality technology
in patients with Alzheimer's disease: a systematic review. Digit Med. 2022;8:5. [FREE Full text] [doi:
10.4103/digm.digm_42_21]

29. Reisinho P, Raposo R, Zagalo N. A systematic literature review of virtual reality-based reminiscence therapy for people
with cognitive impairment or dementia. In: Proceedings of the 2022 International Conference on Interactive Media, Smart
Systems and Emerging Technologies. 2022. Presented at: IMET '22; October 4-7, 2022:1-8; Limassol, Cyprus. URL: https:/
/ieeexplore.ieee.org/document/9930000

30. Hao J, Xie H, Harp K, Chen Z, Siu KC. Effects of virtual reality intervention on neural plasticity in stroke rehabilitation:
a systematic review. Arch Phys Med Rehabil. Mar 2022;103(3):523-541. [doi: 10.1016/j.apmr.2021.06.024] [Medline:
34352269]

31. Sterne JA, Hernán MA, Reeves BC, Savović J, Berkman ND, Viswanathan M, et al. ROBINS-I: a tool for assessing risk
of bias in non-randomised studies of interventions. BMJ. Oct 12, 2016;355:i4919. [FREE Full text] [doi: 10.1136/bmj.i4919]
[Medline: 27733354]

32. Yahara M, Niki K, Ueno K, Okamoto M, Okuda T, Tanaka H, et al. Remote reminiscence using immersive virtual reality
may be efficacious for reducing anxiety in patients with mild cognitive impairment even in COVID-19 pandemic: a case
report. Biol Pharm Bull. 2021;44(7):1019-1023. [FREE Full text] [doi: 10.1248/bpb.b21-00052] [Medline: 34193684]

33. Saredakis D, Keage HA, Corlis M, Ghezzi ES, Loffler H, Loetscher T. The effect of reminiscence therapy using virtual
reality on apathy in residential aged care: multisite nonrandomized controlled trial. J Med Internet Res. Sep 20,
2021;23(9):e29210. [FREE Full text] [doi: 10.2196/29210] [Medline: 34542418]

34. Man DW, Chung JC, Lee GY. Evaluation of a virtual reality-based memory training programme for Hong Kong Chinese
older adults with questionable dementia: a pilot study. Int J Geriatr Psychiatry. May 17, 2012;27(5):513-520. [doi:
10.1002/gps.2746] [Medline: 21681818]

35. Webber S, Baker S, Waycott J. Virtual visits: reminiscence in residential aged care with digital mapping technologies.
Australas J Ageing. Sep 04, 2021;40(3):293-300. [doi: 10.1111/ajag.12902] [Medline: 33538405]

36. Coelho T, Marques C, Moreira D, Soares M, Portugal P, Marques A, et al. Promoting reminiscences with virtual reality
headsets: a pilot study with people with dementia. Int J Environ Res Public Health. Dec 12, 2020;17(24):9301. [FREE Full
text] [doi: 10.3390/ijerph17249301] [Medline: 33322679]

37. Huang LC, Yang YH. The long-term effects of immersive virtual reality reminiscence in people with dementia: longitudinal
observational study. JMIR Serious Games. Jul 25, 2022;10(3):e36720. [FREE Full text] [doi: 10.2196/36720] [Medline:
35877169]

38. Lancioni GE, Singh NN, O'Reilly MF, Sigafoos J, D'Amico F, Ferlisi G, et al. Patients with moderate Alzheimer's disease
engage in verbal reminiscence with the support of a computer-aided program: a pilot study. Front Aging Neurosci. Jun 03,
2015;7:109. [FREE Full text] [doi: 10.3389/fnagi.2015.00109] [Medline: 26089797]

39. Niki K, Yahara M, Inagaki M, Takahashi N, Watanabe A, Okuda T, et al. Immersive virtual reality reminiscence reduces
anxiety in the oldest-old without causing serious side effects: a single-center, pilot, and randomized crossover study. Front
Hum Neurosci. 2020;14:598161. [FREE Full text] [doi: 10.3389/fnhum.2020.598161] [Medline: 33536887]

40. Afifi T, Collins NL, Rand K, Fujiwara K, Mazur A, Otmar C, et al. Testing the feasibility of virtual reality with older adults
with cognitive impairments and their family members who live at a distance. Innov Aging. 2021;5(2):igab014. [FREE Full
text] [doi: 10.1093/geroni/igab014] [Medline: 34632105]

41. Benoit M, Guerchouche R, Petit PD, Chapoulie E, Manera V, Chaurasia G, et al. Is it possible to use highly realistic virtual
reality in the elderly? A feasibility study with image-based rendering. Neuropsychiatr Dis Treat. 2015;11:557-563. [FREE
Full text] [doi: 10.2147/NDT.S73179] [Medline: 25834437]

42. Manera V, Chapoulie E, Bourgeois J, Guerchouche R, David R, Ondrej J, et al. A feasibility study with image-based
rendered virtual reality in patients with mild cognitive impairment and dementia. PLoS One. Mar 18, 2016;11(3):e0151487.
[FREE Full text] [doi: 10.1371/journal.pone.0151487] [Medline: 26990298]

43. Tabafunda A, Matthews S, Akhter R, Uribe-Quevedo A, Sun W, Horsburgh S, et al. Development of a non-immersive VR
reminiscence therapy experience for patients with dementia. In: Proceedings of the 22nd International Conference on Late
Breaking Posters. 2020. Presented at: HCI '20; July 19-24, 2020:509-517; Copenhagen, Denmark. URL: https://link.
springer.com/chapter/10.1007/978-3-030-60703-6_66 [doi: 10.1007/978-3-030-60703-6_66]

44. Tsao YC, Shu CC, Lan TS. Development of a reminiscence therapy system for the elderly using the integration of virtual
reality and augmented reality. Sustainability. Sep 02, 2019;11(17):4792. [doi: 10.3390/su11174792]

45. Hou CJ, Huang MW, Zhou JY, Hsu PC, Zeng JH, Chen YT. The application of individual virtual nostalgic game design
to the evaluation of cognitive function. Annu Int Conf IEEE Eng Med Biol Soc. Jul 2017;2017:2586-2589. [doi:
10.1109/EMBC.2017.8037386] [Medline: 29060428]

46. Chapoulie E, Guerchouche R, Petit PD, Chaurasia G, Robert P, Drettakis G. Reminiscence therapy using image-based
rendering in VR. In: Proceedings of the 2014 IEEE Conference on Virtual Reality (VR). 2014. Presented at: VR '14; March
29-April 02, 2014:45-50; Minneapolis, MN. URL: https://ieeexplore.ieee.org/document/6802049

J Med Internet Res 2024 | vol. 26 | e53348 | p. 17https://www.jmir.org/2024/1/e53348
(page number not for citation purposes)

Mao et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

https://journals.lww.com/dm/fulltext/2022/08010/cognitive_rehabilitation_via_head_mounted_virtual.5.aspx
http://dx.doi.org/10.4103/digm.digm_42_21
https://ieeexplore.ieee.org/document/9930000
https://ieeexplore.ieee.org/document/9930000
http://dx.doi.org/10.1016/j.apmr.2021.06.024
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34352269&dopt=Abstract
http://www.bmj.com/lookup/pmidlookup?view=long&pmid=27733354
http://dx.doi.org/10.1136/bmj.i4919
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27733354&dopt=Abstract
https://doi.org/10.1248/bpb.b21-00052
http://dx.doi.org/10.1248/bpb.b21-00052
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34193684&dopt=Abstract
https://www.jmir.org/2021/9/e29210/
http://dx.doi.org/10.2196/29210
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34542418&dopt=Abstract
http://dx.doi.org/10.1002/gps.2746
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21681818&dopt=Abstract
http://dx.doi.org/10.1111/ajag.12902
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33538405&dopt=Abstract
https://www.mdpi.com/resolver?pii=ijerph17249301
https://www.mdpi.com/resolver?pii=ijerph17249301
http://dx.doi.org/10.3390/ijerph17249301
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33322679&dopt=Abstract
https://games.jmir.org/2022/3/e36720/
http://dx.doi.org/10.2196/36720
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35877169&dopt=Abstract
https://europepmc.org/abstract/MED/26089797
http://dx.doi.org/10.3389/fnagi.2015.00109
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26089797&dopt=Abstract
https://europepmc.org/abstract/MED/33536887
http://dx.doi.org/10.3389/fnhum.2020.598161
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33536887&dopt=Abstract
https://europepmc.org/abstract/MED/34632105
https://europepmc.org/abstract/MED/34632105
http://dx.doi.org/10.1093/geroni/igab014
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34632105&dopt=Abstract
https://dx.doi.org/10.2147/NDT.S73179
https://dx.doi.org/10.2147/NDT.S73179
http://dx.doi.org/10.2147/NDT.S73179
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25834437&dopt=Abstract
https://dx.plos.org/10.1371/journal.pone.0151487
http://dx.doi.org/10.1371/journal.pone.0151487
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26990298&dopt=Abstract
https://link.springer.com/chapter/10.1007/978-3-030-60703-6_66
https://link.springer.com/chapter/10.1007/978-3-030-60703-6_66
http://dx.doi.org/10.1007/978-3-030-60703-6_66
http://dx.doi.org/10.3390/su11174792
http://dx.doi.org/10.1109/EMBC.2017.8037386
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29060428&dopt=Abstract
https://ieeexplore.ieee.org/document/6802049
http://www.w3.org/Style/XSL
http://www.renderx.com/


47. Sun W, Horsburgh S, Quevedo A, Liscano R, Tabafunda A, Akhter R, et al. Advancing reminiscence therapy through
virtual reality application to promote social connectedness of persons with dementia. Gerontechnology. Oct 03, 2020;19(s):1.
[doi: 10.4017/gt.2020.19.s.70041]

48. Siriaraya P, Ang CS. Recreating living experiences from past memories through virtual worlds for people with dementia.
In: Proceedings of the 2014 SIGCHI Conference on Human Factors in Computing Systems. 2014. Presented at: CHI '14;
April 26-May 1, 2014:3977-3986; Toronto, ON. URL: https://dl.acm.org/doi/10.1145/2556288.2557035

49. Klein P, Uhlig M, Will H. The touch and feel of the past—using haptic and VR artefacts to enrich reminiscence therapy
for people with dementia. Technologies. Nov 13, 2018;6(4):104. [doi: 10.3390/technologies6040104]

50. Lök N, Bademli K, Selçuk-Tosun A. The effect of reminiscence therapy on cognitive functions, depression, and quality of
life in Alzheimer patients: randomized controlled trial. Int J Geriatr Psychiatry. Jan 2019;34(1):47-53. [doi: 10.1002/gps.4980]
[Medline: 30246408]

51. Saragih ID, Tonapa SI, Yao CT, Saragih IS, Lee BO. Effects of reminiscence therapy in people with dementia: a systematic
review and meta-analysis. J Psychiatr Ment Health Nurs. Dec 17, 2022;29(6):883-903. [doi: 10.1111/jpm.12830] [Medline:
35348260]

52. Siverová J, Bužgová R. The effect of reminiscence therapy on quality of life, attitudes to ageing, and depressive symptoms
in institutionalized elderly adults with cognitive impairment: a quasi-experimental study. Int J Ment Health Nurs. Oct
2018;27(5):1430-1439. [doi: 10.1111/inm.12442] [Medline: 29427397]

53. Park K, Lee S, Yang J, Song T, Hong GR. A systematic review and meta-analysis on the effect of reminiscence therapy
for people with dementia. Int Psychogeriatr. Nov 04, 2019;31(11):1581-1597. [doi: 10.1017/S1041610218002168] [Medline:
30712519]

54. Thomas JM, Sezgin D. Effectiveness of reminiscence therapy in reducing agitation and depression and improving quality
of life and cognition in long-term care residents with dementia: a systematic review and meta-analysis. Geriatr Nurs.
2021;42(6):1497-1506. [doi: 10.1016/j.gerinurse.2021.10.014] [Medline: 34735996]

55. O' Philbin L, Woods B, Farrell EM, Spector AE, Orrell M. Reminiscence therapy for dementia: an abridged Cochrane
systematic review of the evidence from randomized controlled trials. Expert Rev Neurother. Sep 28, 2018;18(9):715-727.
[doi: 10.1080/14737175.2018.1509709] [Medline: 30092689]

56. Istvandity L. Combining music and reminiscence therapy interventions for well-being in elderly populations: a systematic
review. Complement Ther Clin Pract. Aug 2017;28:18-25. [doi: 10.1016/j.ctcp.2017.03.003] [Medline: 28779927]

57. Domenicucci R, Ferrandes F, Sarlo M, Borella E, Belacchi C. Efficacy of ICT-based interventions in improving psychological
outcomes among older adults with MCI and dementia: a systematic review and meta-analysis. Ageing Res Rev. Dec
2022;82:101781. [doi: 10.1016/j.arr.2022.101781] [Medline: 36343879]

58. Subramaniam P, Woods B, Whitaker C. Life review and life story books for people with mild to moderate dementia: a
randomised controlled trial. Aging Ment Health. Sep 24, 2014;18(3):363-375. [FREE Full text] [doi:
10.1080/13607863.2013.837144] [Medline: 24063317]

59. Kirk M, Rasmussen KW, Overgaard SB, Berntsen D. Five weeks of immersive reminiscence therapy improves
autobiographical memory in Alzheimer's disease. Memory. Apr 08, 2019;27(4):441-454. [doi:
10.1080/09658211.2018.1515960] [Medline: 30198380]

60. İnel Manav A, Simsek N. The effect of reminiscence therapy with internet-based videos on cognitive status and apathy of
older people with mild dementia. J Geriatr Psychiatry Neurol. Mar 06, 2019;32(2):104-113. [doi: 10.1177/0891988718819864]
[Medline: 30612511]

61. Liu Z, Yang F, Lou Y, Zhou W, Tong F. The effectiveness of reminiscence therapy on alleviating depressive symptoms in
older adults: a systematic review. Front Psychol. Aug 17, 2021;12:709853. [FREE Full text] [doi: 10.3389/fpsyg.2021.709853]
[Medline: 34484066]

62. Morgan S, Woods RT. Life review with people with dementia in care homes: a preliminary randomized controlled trial.
Nonpharmacol Ther Dement. 2010;1(1):43-60. [FREE Full text]

63. Huang HC, Chen YT, Chen PY, Huey-Lan Hu S, Liu F, Kuo YL, et al. Reminiscence therapy improves cognitive functions
and reduces depressive symptoms in elderly people with dementia: a meta-analysis of randomized controlled trials. J Am
Med Dir Assoc. Dec 2015;16(12):1087-1094. [doi: 10.1016/j.jamda.2015.07.010] [Medline: 26341034]

64. Panic N, Leoncini E, de Belvis G, Ricciardi W, Boccia S. Evaluation of the endorsement of the preferred reporting items
for systematic reviews and meta-analysis (PRISMA) statement on the quality of published systematic review and
meta-analyses. PLoS One. Dec 26, 2013;8(12):e83138. [FREE Full text] [doi: 10.1371/journal.pone.0083138] [Medline:
24386151]

65. Baniasadi T, Ayyoubzadeh SM, Mohammadzadeh N. Challenges and practical considerations in applying virtual reality
in medical education and treatment. Oman Med J. May 19, 2020;35(3):e125. [FREE Full text] [doi: 10.5001/omj.2020.43]
[Medline: 32489677]

66. Campo-Prieto P, Cancela JM, Rodríguez-Fuentes G. Immersive virtual reality as physical therapy in older adults: present
or future (systematic review). Virtual Reality. Jan 03, 2021;25(3):801-817. [doi: 10.1007/s10055-020-00495-x]

J Med Internet Res 2024 | vol. 26 | e53348 | p. 18https://www.jmir.org/2024/1/e53348
(page number not for citation purposes)

Mao et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

http://dx.doi.org/10.4017/gt.2020.19.s.70041
https://dl.acm.org/doi/10.1145/2556288.2557035
http://dx.doi.org/10.3390/technologies6040104
http://dx.doi.org/10.1002/gps.4980
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30246408&dopt=Abstract
http://dx.doi.org/10.1111/jpm.12830
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35348260&dopt=Abstract
http://dx.doi.org/10.1111/inm.12442
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29427397&dopt=Abstract
http://dx.doi.org/10.1017/S1041610218002168
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30712519&dopt=Abstract
http://dx.doi.org/10.1016/j.gerinurse.2021.10.014
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34735996&dopt=Abstract
http://dx.doi.org/10.1080/14737175.2018.1509709
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30092689&dopt=Abstract
http://dx.doi.org/10.1016/j.ctcp.2017.03.003
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28779927&dopt=Abstract
http://dx.doi.org/10.1016/j.arr.2022.101781
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36343879&dopt=Abstract
https://europepmc.org/abstract/MED/24063317
http://dx.doi.org/10.1080/13607863.2013.837144
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24063317&dopt=Abstract
http://dx.doi.org/10.1080/09658211.2018.1515960
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30198380&dopt=Abstract
http://dx.doi.org/10.1177/0891988718819864
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30612511&dopt=Abstract
https://europepmc.org/abstract/MED/34484066
http://dx.doi.org/10.3389/fpsyg.2021.709853
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34484066&dopt=Abstract
https://research.bangor.ac.uk/portal/en/researchoutputs/life-review-with-people-with-dementia-in-care-homes-a-preliminary-randomized-controlled-trial(7282090d-49c6-493f-90b4-e21e11436519).html
http://dx.doi.org/10.1016/j.jamda.2015.07.010
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26341034&dopt=Abstract
https://dx.plos.org/10.1371/journal.pone.0083138
http://dx.doi.org/10.1371/journal.pone.0083138
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24386151&dopt=Abstract
https://europepmc.org/abstract/MED/32489677
http://dx.doi.org/10.5001/omj.2020.43
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32489677&dopt=Abstract
http://dx.doi.org/10.1007/s10055-020-00495-x
http://www.w3.org/Style/XSL
http://www.renderx.com/


67. Roberts AR, De Schutter B, Franks K, Radina ME. Older adults' experiences with audiovisual virtual reality: perceived
usefulness and other factors influencing technology acceptance. Clin Gerontol. Mar 05, 2019;42(1):27-33. [doi:
10.1080/07317115.2018.1442380] [Medline: 29505343]

68. Tolea MI, Morris JC, Galvin JE. Trajectory of mobility decline by type of dementia. Alzheimer Dis Assoc Disord.
2016;30(1):60-66. [FREE Full text] [doi: 10.1097/WAD.0000000000000091] [Medline: 25886717]

69. Rose T, Nam CS, Chen KB. Immersion of virtual reality for rehabilitation - review. Appl Ergon. May 2018;69:153-161.
[doi: 10.1016/j.apergo.2018.01.009] [Medline: 29477323]

70. Makransky G, Terkildsen TS, Mayer RE. Adding immersive virtual reality to a science lab simulation causes more presence
but less learning. Learn Instr. Apr 2019;60:225-236. [doi: 10.1016/j.learninstruc.2017.12.007]

71. Slobounov SM, Ray W, Johnson B, Slobounov E, Newell KM. Modulation of cortical activity in 2D versus 3D virtual
reality environments: an EEG study. Int J Psychophysiol. Mar 2015;95(3):254-260. [doi: 10.1016/j.ijpsycho.2014.11.003]
[Medline: 25448267]

72. Martirosov S, Bureš M, Zítka T. Cyber sickness in low-immersive, semi-immersive, and fully immersive virtual reality.
Virtual Real. May 19, 2022;26(1):15-32. [FREE Full text] [doi: 10.1007/s10055-021-00507-4] [Medline: 34025203]

73. Bowman DA, McMahan RP. Virtual reality: how much immersion is enough? Computer. Jul 2007;40(7):36-43. [doi:
10.1109/mc.2007.257]

74. Cuevas PE, Davidson PM, Mejilla JL, Rodney TW. Reminiscence therapy for older adults with Alzheimer's disease: a
literature review. Int J Ment Health Nurs. Jun 26, 2020;29(3):364-371. [doi: 10.1111/inm.12692] [Medline: 31984570]

Abbreviations
MCI: mild cognitive impairment
RCT: randomized controlled trial
RT: reminiscence therapy
VR: virtual reality
VR-RT: virtual reality–based reminiscence therapy

Edited by A Mavragani; submitted 04.10.23; peer-reviewed by E Vashishtha, D Liu; comments to author 28.02.24; revised version
received 24.04.24; accepted 02.10.24; published 12.11.24

Please cite as:
Mao Q, Zhao Z, Yu L, Zhao Y, Wang H
The Effects of Virtual Reality–Based Reminiscence Therapies for Older Adults With Cognitive Impairment: Systematic Review
J Med Internet Res 2024;26:e53348
URL: https://www.jmir.org/2024/1/e53348
doi: 10.2196/53348
PMID:

©Qian Mao, Zhen Zhao, Lisha Yu, Yang Zhao, Hailiang Wang. Originally published in the Journal of Medical Internet Research
(https://www.jmir.org), 12.11.2024. This is an open-access article distributed under the terms of the Creative Commons Attribution
License (https://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and reproduction in any
medium, provided the original work, first published in the Journal of Medical Internet Research (ISSN 1438-8871), is properly
cited. The complete bibliographic information, a link to the original publication on https://www.jmir.org/, as well as this copyright
and license information must be included.

J Med Internet Res 2024 | vol. 26 | e53348 | p. 19https://www.jmir.org/2024/1/e53348
(page number not for citation purposes)

Mao et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

http://dx.doi.org/10.1080/07317115.2018.1442380
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29505343&dopt=Abstract
https://europepmc.org/abstract/MED/25886717
http://dx.doi.org/10.1097/WAD.0000000000000091
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25886717&dopt=Abstract
http://dx.doi.org/10.1016/j.apergo.2018.01.009
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29477323&dopt=Abstract
http://dx.doi.org/10.1016/j.learninstruc.2017.12.007
http://dx.doi.org/10.1016/j.ijpsycho.2014.11.003
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25448267&dopt=Abstract
https://europepmc.org/abstract/MED/34025203
http://dx.doi.org/10.1007/s10055-021-00507-4
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34025203&dopt=Abstract
http://dx.doi.org/10.1109/mc.2007.257
http://dx.doi.org/10.1111/inm.12692
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31984570&dopt=Abstract
https://www.jmir.org/2024/1/e53348
http://dx.doi.org/10.2196/53348
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

