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Abstract

Background: Mild Cognitive Impairment is a prevalent concern among the aging Korean population, with an urgent need for
non-pharmacological interventions as aresult of the lack of effective treatments.

Objective: This pilot study aimed to evaluate the effects of a Roadmap Time-Traveling Intervention program, a digital
reminiscence therapy intervention, on cognition, communication, and mood in older adults with Mild Cognitive Impairment.

Methods: Fifty participants were randomly assigned to either the experimental or control group. Cognitive function,
communication difficulties, quality of life, depression, and anxiety were assessed at basdline (TO), immediately after the
intervention (T1), and four weeks post-intervention (T2). Generalized estimation equations were utilized to analyze the
program’s effectiveness over time (TO-T1) between groups. Repeated measures analysis of variance or the Friedman/Wilcoxon
signed-rank tests were employed to examine changes across the three time points (TO-T1-T2) within the experimental group. The
study followed the Consolidated Standards of Reporting Trials guidelines.

Results: The experimental group exhibited significant improvements in cognitive function (p < .001) and quality of life (p <
.001) compared to the control group. Within the experimental group, cognitive function (72 = 9.55, p = .008), communication
difficulties (2 = 8.57, p = .014), and quality of life (% = 3.35, p = .046) improved significantly across the three time points
(TO-T1-T2).

Conclusions: The Roadmap Time-Traveling Intervention program, as a non-pharmacological digital reminiscence therapy
intervention, demonstrated efficacy in enhancing cognitive function, reducing communication difficulties, and enhancing the
quality of life in older adults with MCI. This program holds promises for broader implementation in community settings for
elderly individuals with MCI.
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Abstract

Background: Mild Cognitive Impairment is a prevalent concern among the aging Korean population,
with an urgent need for non-pharmacological interventions as a result of the lack of effective
treatments.

Objective: This pilot study aimed to evaluate the effects of a Roadmap Time-Traveling Intervention
program, a digital reminiscence therapy intervention, on cognition, communication, and mood in older
adults with Mild Cognitive Impairment.

Methods: Fifty participants were randomly assigned to either the experimental or control group.
Cognitive function, communication difficulties, quality of life, depression, and anxiety were assessed at
baseline (TO), immediately after the intervention (T1), and four weeks post-intervention (T2).
Generalized estimation equations were utilized to analyze the program’s effectiveness over time (TO-
T1) between groups. Repeated measures analysis of variance or the Friedman/Wilcoxon signed-rank
tests were employed to examine changes across the three time points (TO-T1-T2) within the
experimental group. The study followed the Consolidated Standards of Reporting Trials guidelines.
Results: The experimental group exhibited significant improvements in cognitive function (p <.001)
and quality of life (p <.001) compared to the control group. Within the experimental group, cognitive
function ([J*> = 9.55, p = .008), communication difficulties ([]* = 8.57, p =.014), and quality of life ([J* =
3.35, p =.046) improved significantly across the three time points (T0-T1-T2).

Conclusions: The Roadmap Time-Traveling Intervention program, as a non-pharmacological digital
reminiscence therapy intervention, demonstrated efficacy in enhancing cognitive function, reducing
communication difficulties, and enhancing the quality of life in older adults with MCI. This program
holds promises for broader implementation in community settings for elderly individuals with MCI.

Keywords: Mild Cognitive Impairment; Quality of Life; Cognitive function; Digital Reminiscence Theory;

Non-pharmacological intervention; Community-dwelling elderly
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Introduction

Mild Cognitive Impairment (MCI), a common condition associated with aging, represents
an intermediate stage between normal cognitive aging and dementia [1]. In 2021, the
prevalence of MCI was reported at 22.7% among elderly individuals aged 65 and older in South
Korea[2].0lder adults with MCI often experience memory loss, as well as declines in cognitive
functions such as intelligence, speech, and learning abilities [1].These cognitive challenges
impair their ability to perform daily activities, significantly reducing their quality of life (QoL)
and contributing to psychological challenges, including communication difficulties and
compromised mental well-being [1].While MCI primarily affects the individual, its impact
extends to family members and carries broader societal and economic implications [3]. In the
absence of effective treatments, the development of non-pharmacological interventions is
crucial to prevent further cognitive decline [4].

Reminiscence therapy (RT), a non-pharmacological intervention, has exhibited promise in
treating individuals with cognitive impairments [5]. Research suggests that RT may improve
neuropsychological factors such as cognitive improvements and memory recall [5, 6], as well
as enhance verbal fluency, stimulate mental activity, and improve wellbeing [8, 9] in
individuals with dementia under certain conditions [5]. Given that older adults with MCI often
retain better memories of distant events than recent ones, RT may be particularly suitable for
this population.

However, most prior RT intervention studies have focused on patients diagnosed with
dementia, aiming to enhance cognitive functions [3, 10, 11]. Consequently, there is limited
research on the effectiveness of RT intervention specifically targeting individuals with MCL
Traditional RT methods used in cognitive enhancement programs typically involve music, art,
and photographs [11, 12]. In contrast, life review RT involves the intentional or unintentional
recall of personal memories, often utilizing sensory stimuli such as videos, photographs, and
household objects from the past. This approach often results in the creation of a life storybook,
evoking memories and emotions [12, 13].

Recently, digital reminiscence has gained interest [10, 13], incorporating advanced
information and communication technologies (ICTs) such as webcams, digital photos,
computer graphics, and personalized videos [3, 14]. This allows individuals with cognitive
impairments and their caregivers to engage with digital content tailored to evoke participant-
specific memories [15]. However, there is limited evidence on the effectiveness of digital RT in
older adults with MCL. Given the scarcity of integrated technological approaches in existing
cognitive enhancement programs, there is a need to develop innovative interventions that
incorporate both scientific and technological advancements.

In response to this need, we developed the Roadmap Time-Traveling Intervention (RMTI)
program, a non-pharmacologic digital RT intervention. This program utilizes a freely available
online roadmap and prompts community-dwelling elderly individuals with MCI to reminisce
about past experiences through visual and spatial stimulation. This study represents a novel
attempt to integrate technology into cognitive enhancement programs and aims to evaluate the
program’s effects on cognition, communication, and mood.

We hypothesized that older adults with MCI who participated in the RMTI program would
exhibit greater improvements in cognitive function, QoL, and communication, along with
reductions in depression and anxiety, compared to those who did not participate in the
program.

https://preprints.jmir.org/preprint/67278 [unpublished, non-peer-reviewed preprint]
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Methods
Study design

This pilot study employed anon-equivalent, controlled trial design to evaluate between-group
and within-group changes. Parallel group randomization was conducted with an allocation
ratio of 1:1. The study adhered to Consolidated Standards of Reporting Trials(CONSORT)
guidelines and was approved by the Institutional Review Board of S University (No.SSWUIRB-
2020-021). Participants were assured of confidentiality and anonymity. After the objectives
and participant rights were explained, informed consent was obtained.

Setting and sampling

Participants were recruited from the community, specifically from senior centers in a district
of Seoul, Korea. Out of 96 senior centers, 10 were selected based on accessibility, and seven
centers were excluded as a result of insufficient registered participants, leaving three centers.
The inclusion criteria wereage>65 years, diagnosed with MCI (20<Mini Mental State
Examination score-K (MMS-K) <24), and able to communicate and hear. Exclusion criteria
included progressing dementia [The Korean version of the Mini-Mental State Examination
(MMSE-K) <20], normal cognitive function (MMSE-K=>24), recent onset of psychological or
neurological disorders affecting cognition; and cognitive or psychological treatment within the
past three months.

The sample size was calculated utilizing the G*Power 3.1.9.7 program (Diisseldorf, Germany)
for repeated-measures analysis of variance (ANOVA), with the significance level () being set
at 0.05, a desired statistical power (1 -) of 0.95, and an effect size (f) of 0.27. This study
included two groups and three measurement points. The effect size utilized for sample size
calculation was based on similar health interventions for older adults (KCT0003446) [3]. The
minimum sample size required was 36 participants (18 per group). Considering the high
dropout rates in elderly populations, 50 participants (25 per group) were recruited. After
screening 68 participants, 18 were excluded for having progressed to dementia (MMSE-K>24).
The remaining 50 participants were equally into experimental and control groups using a
random number table by an independent allocator. The final study population, after attrition (n
= 7), included 46 participants: 20 in the experimental group and 24 in the control group.

Surveys were administered at baseline (TO) and post-intervention (T1) in both groups. In
the experimental group, a repeated-measures design was used with three time points: TO, T1,
and T2 (four weeks after the intervention). To maintain therapy quality, trained nurses
followed a standardized manual for the RMTI program. The control group continued usual
activities until T1, after which they received a short RMTI program (see Figurel).

Develop of the Road Map Traveling Intervention (RMTI) program

The RMTI program was developed for older adults with MCI based on Life Review Theory
[16], which is rooted in Erikson's psychosocial developmental theory [17]. This theory posits
that recalling personal memories positively influences cognitive abilities related to time,
individuals, and space.

The program was based on a systematic literature review and designed to progressively
evoke memories and emotions [18]. Sessions lasted 60-90minutes, twice a week, for six weeks
(12 sessions in total), based on prior research [19, 20]. The program was validated by a
multidisciplinary team, including experts in dementia, geriatric nursing, IT, and community
health.

https://preprints.jmir.org/preprint/67278 [unpublished, non-peer-reviewed preprint]
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One trained nurse conducted the RMTI with two or three participants in each group. The
sessions were divided into three parts. Initially, in pairs, the first five minutes were devoted to
introducing the theme of the day’s sessions. The following 45 minutes involved small-group
activities designed to stimulate cognitive function and encourage social interactions that
contributed to psychosocial well-being. Trained nurses, utilizing tablet PCs, accessed an online
map available for free on the DAUM portal site [21], which included current and past road
views from the last five years (see Figure 2). They entered participants' addresses related to
significant life events, such as prior residences, hometowns, and workplaces. With questions
prepared for each session, the nurses guided and encouraged the participants to recall
forgotten yet impactful past experiences, relating them to relevant images to enhance the
recollection process. Participants focused on specific periods (e.g., childhood, school years, and
work life), highlighting relevant individuals, locations, and events. They took turns sharing
their experiences with other group members to foster interaction and address communication
difficulties. The final 10 minutes were dedicated to concluding the session and facilitating
social interaction. In total, each complete session lasted 60 minutes, requiring 90 minutes for
three participants.

A detailed description of intervention is described in Table 1.

Table 1. Roadmap Time-Travelling Intervention Program

Session Contents Prepared Open questions
Orientation *Where is the current residential district?
Program *Who is the current co-resident?
1 Information -How long have you been living in current neighborhood?
&The current «What is the notable feature in one’s home or the

residential district neighborhood?(Such as significant markets, parks, etc.)

*Where is your hometown?
In one's place of +How long have you been living there?

2 origin or birth + Tell me what you remember about that place (house,
neighborhood streets, surroundings, etc.)
« Where did you live during childhood?
. ' ? i
The place where What memories do you have? (Including the atmosphere,
3 one people around, etc.)
g P - Until what age did you live?
‘Do you remember anyone close neighborhood or friends
The place where +Where did you live for the longest time during your
4 one primarily childhood?
lived during (If the answer is the same as the 3™ session, proceed with
childhood. a follow-up question)
+Could you share your experiences during your school
days?
+Where was the school located?
5 The noteworthy  -Could you share memories or stories about close friends,

school 1 teachers, or notable events from your school days?
(If there was no formal schooling, maintain the
conversation focusing on relationships with friends and
significant life events during adolescence)

https://preprints.jmir.org/preprint/67278 [unpublished, non-peer-reviewed preprint]
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The noteworthy

+Could you share your experiences during your school
days?

*Where was the school located?

«Could you share memories or stories about close friends,

school 2 teachers, or notable events from your school days?
(If there was no formal schooling, maintain the
conversation focusing on relationships with friends and
significant life events during adolescence)
«Where was your first/second workplace?
s +What kind of job were you engaged in?
The initial . . . .
7 (If there was no job, main the conversation focusing on
workplace 1 . . .
place where the participants first lived or remembered)
«Where was your first/second workplace?
. . . N
The initial What kind of job were you engaged in? . _
8 workplace 2 (If there was no job, main the conversation focusing on
P place where the participants first lived or remembered)
The place where +Where did your closest friend live?
9 one’s closest Do you have experience of visiting your friend’s house?
friend lived «Which place did you mainly play with your friend?
*Where is the memorial place that you traveled?
10 Memorable place +(seeing screen together)Who did you go with? What did
traveled 1 you do?
-Have you visited there before?
«Where is the memorial place that you traveled?
11 Memorable place :(seeing screen together)Who did you go with? What did
traveled 2 you do?
-Have you visited there before?
The place desired . .
19 to visit «Where is the top desired place you want to go?
. .y *Why did you want to go?
&Finalization

Training nurses

Four registered nurses specializing in geriatric care received additional training for
conducting the RMTI sessions. Training included using online maps, guiding participants
through open-ended questions, and facilitating group discussions while ensuring neutral
engagement. The nurses also received instruction on screening MCI using the MMSE-K and
conducting pre- and post-intervention surveys. A standardized manual ensured uniform
delivery of the intervention.
Screening MCI utilizes MMSE-Kas well as surveying pre and post questionnaires which were
also included in the training.

https://preprints.jmir.org/preprint/67278
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Measurements

Self-report questionnaires were developed to collect information on demographic and
neuropsychological factors. The demographic items included age, sex, education level, past and
present occupations, living arrangements, and comorbidities. The authors assessed comorbid
conditions utilizing the Charlson Comorbidity Index (CCI) [22], which offers a straightforward
and reliable method for estimating the burden of comorbid diseases.

Cognitive function

This study employed MMSE-K was utilized to assess cognitive functions. Originally developed
by Folstein et al. [23], it was translated into Korean by Park and Kwon [24] considering the
high illiteracy rates among the elderly population in Korea. The assessment covered various
cognitive domains, including time orientation (5 points), spatial orientation (5 points),
memory registration (3 points), attention and calculation (5 points), memory recall (3 points),
language (7 points), and space-time configuration (2 points). Additionally, to accommodate
participants with low educational backgrounds, extra points were awarded: one point for time
orientation, two points for attention and calculation, and one point for language. The total
score ranges from O to 30, with lower scores indicating more severe cognitive impairments.
Scores are categorized as follows: MMSE-K > 24 indicates normal cognition, 20 < MMSE-K < 24
indicates MCI, and MMSE-K < 20 suggests dementia.

Quality of life

The Korean Version of the QoL-Alzheimer’s Disease (KQoL-AD) scale was utilized to assess QoL
[25]. This instrument is a translated version of the original QoL in Alzheimer’s Disease (QoL-
AD) scale developed as a disease-specific measure by Logsdon et al. [26]. The K-QoL-AD
consists of a 13-item questionnaire that evaluates various aspects, including participants’
physical health, mood, relationships, activities, and ability to perform tasks, utilizing a 4-point
Likert scale (poor, fair, good, or excellent). Total scores ranged from 13 to 52, with higher
scores reflecting a better QoL. The questionnaire had a Cronbach’s alpha of 0.80, indicating
good internal consistency.

Communication difficulties

Communication difficulties were assessed utilizing The Holden Communication Scale (HCS)
[27], which was translated by Kim [28]. This scale consists of 12 items that evaluate aspects of
conversation skills, awareness, and knowledge related to communication. Respondents rated
their experiences on a five-point scale (0-4), resulting in a total score of 0-48. A lower score
indicated a greater ability to communicate. The questionnaire had a Cronbach’s alpha of 0.85,
indicating a strong internal consistency.

Depression

Depression was assessed utilizing the Korean version of the Geriatric Depression Scale (K-GDS)
[29], which is a translation of the original Geriatric Depression Scale (GDS) [30]. This self-
report instrument consisted of 30 items designed to evaluate the severity of depressive
symptoms in older adults. The scores range from O to 30, with higher scores indicating greater
levels of depression. The K-GDS demonstrated a Cronbach’s alpha of 0.78, indicating adequate
internal consistency.

https://preprints.jmir.org/preprint/67278 [unpublished, non-peer-reviewed preprint]
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Anxiety

Anxiety was assessed utilizing the Korean version of the Geriatric Anxiety Inventory (K-GAI)
[31], which is a translation of the original Geriatric Anxiety Inventory (GAI) [32]. The K-GAI
comprises 20 questions designed to evaluate the severity of anxiety symptoms in older adults,
with responses scored as “yes” (1 point) or “no” (O points). Total scores ranged from O to 20,
with higher scores indicating greater anxiety. The K-GAI had a Cronbach’s alpha of 0.89,
indicating strong internal consistency.

Data analysis

All statistical analyses were conducted utilizing the SPSS software (version 23.0; IBM Corp.,
Armonk, NY, USA). Descriptive data were analyzed utilizing means and frequencies. The
normality of the independent variables was assessed utilizing the Shapiro-Wilk test. Chi-
squared, Fisher’s exact, and Mann-Whitney U tests were utilized to evaluate the baseline
characteristics between the experimental and control groups. As the independent variables did
not meet the assumptions of normality, sphericity, or homogeneity of variance, generalized
estimating equations (GEE) were utilized to assess the effects of the RMTI program over time
(TO-T1), adjusting for covariates such as age and education. Within the experimental group,
repeated-measures ANOVA, Friedman test, or Wilcoxon signed-rank test was applied to
examine changes in independent variables across the three time points (TO-T1-T2).

Results
Homogeneity of general characteristics and dependent variables

Baseline characteristics exhibited no significant disparities between the control group and
experiment group except age (Z=-2.52, p=.012) and education level ([]2=7.94, p=.019). Among
the baseline clinical measurements, cognitive function, quality of life, depression, and anxiety
did not differ significantly between the control group and experiment group, whereas
communication difficulty (Z=-4.07, P<.001)was higher in the experiment group (Table 2).

Table 2. General Characteristics and Homogeneity
Exp.(n=20) Cont.(n=24)

Mean+SD, n(%) Mean+SD, n(%) 0/z p

Age, years® 78.57+7.29 74.04+5.52 -2.52 .012

60-69' 4(20.0) 5(20.8) 8.33 .016

70-79 4(20.0) 14(58.4)

>80 12(60.0) 5(20.8)
Female 12(60.0) 17(70.8) 0.78 377
Education

<Elementary 12(60.0) 5(20.8) 7.94 .019

Middle school 4(20.0) 8(33.3)

>High school 4(20.0) 11(45.8)

Past occupation

https://preprints.jmir.org/preprint/67278 [unpublished, non-peer-reviewed preprint]
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None 8(40.0) 5(20.8) 2.30 .552
White collar 9(45.0) 13(54.2)
Blue collar 1(5.0) 4(16.7)
Agriculture 2(10.0) 2(8.3)
f;lzj?m occupation — 94100) 922(91.7) 1.66 495
Live alone (Yes)' 4(20.0) 7(29.2) 1.06 470
Charlson Comorbidity 5.26+1.48 5.08+1.31 0.27 781
Index
Hypertension (Yes) 8(40.0) 13(54.2) 1.27 .755
Cholesterol (Yes) 2(10.0) 8(33.3) 3.09 .079
Baseline dependent variables
Cognitive function 21.10+1.88 20.70+0.80 -1.62 .105
Communication 45.31+4.34 4020381  -407 <001
difficulty
Quality of life 30.47+5.32 28.29+3.15 -1.35 175
Depression 12.42+6.37 12.66+5.39 -0.44 .658
Anxiety 3.68+5.46 4.41+3.70 -1.41 .156

Exp.=Experimental group; Cont.=Control group; fFisher’s Exact test

The effect of the Road Map Traveling Intervention (RMTI) program between experimental and control group

The effect of the RMTI program between the two groups is exhibited in Table 3.

Cognitive function was significantly increased in the experimental group compared with the
control group at T1. The results for group (p<.001), time (p=.004), and group x time (p<.001)
were significant.

Communication difficulty did not exhibit a significant difference between group x
time(p=.851); however, there was a significant disparity between the groups (p<.001).

QoL significantly increased in the experimental group compared to the control group at T1. The
findings for the group (p=.015) and group x time (p<.001) were significant.

Depression (p=.580) and anxiety (p=.803) were not significantly different between the groups.

Changes in dependent variables over time points in the experimental group

Changes in the dependent variables from baseline to endpoint in the experimental group are
exhibited in Table 4. Cognitive function ([]2=9.55, p=.008), communication difficulty ([]2=8.57,
p=.014), and QoL ([]2=3.35, p=.046) exhibited significant disparities over three time points
(TO-T1-T2). Cognitive function significantly increased between TO and T1 (p<.01) and between
TO and T2 (p<.01), respectively. Communication significantly decreased between TO and T 2
(p<.05) and between T 1 and T 2 (p<.5). The QoL significantly increased between TO and T1
(p<.05) (Figure 3).

Table 3. Effect of the Road Map Time Travel Program Between Groups

https://preprints.jmir.org/preprint/67278 [unpublished, non-peer-reviewed preprint]
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TO T1 Wald
SourcesT 9 p

EM Mean+SE EM Mean+SE X
Efnggi‘;ge Exp. 20.95+18.40 23.81#21.12  Group 1497 <001
Cont. 20.83+18.54 20.56+18.30 Time 8.35 .004
Group*Time 12.57 <.001
godrﬁ?c‘fl‘tl;atm Exp. 45.64:51.33 44.43+50.05 Group 1747 <001
Cont. 39.96+45.57 38.64+44.17 Time 2.98 .084
Group*Time  0.01 .851
Quality of life Exp. 30.19£50.27 32.29+50.12 Group 5.94 .015
Cont. 28.51+51.07 26.88+51.14 Time 0.23 .629
Group*Time 14.04 <.001
Depression Exp. 13.88+77.66 14.51+81.28 Group 0.73 .393
Cont. 11.50+65.27 13.39+75.78 Time 1.45 228
Group*Time  0.43 .08
Anxiety Exp. 6.44+53.68 6.93+57.61 Group 1.52 217
Cont. 5.11+42.94 5.17+43.39 Time 0.12 725
Group*Time  0.06 .803

Exp.=Experimental

group (n=20);

Cont.=Control group(n=24);

marginal; SE=Standard Error; TO=Before intervention; T1=Post-intervention;
TGeneral Estimating Equation;
Group*Time=Interaction between group and time;

EM=Estimation

Table 4. Changes in Dependent Variables Over Time in the Experimental Group (n=20)

TO-T1 TO-T2 T1-T2 Ey

Mean Diff.(SE) Mean Diff.(SE)  Mean Diff.(SE) X P
Cognitive s ) ex
P -2.89(0.80) 9.47(0.84) 0.42(0.89) 9.55 008
Communication . .
difeultyt 1.21(1.54) 3.52(1.44) 2.31(0.78) 857 .014
Quality oflife ~ -2.15(0.90)*  -2.19(1.11) 0.05(0.87) 335  .046
Depression -1.36(2.10) 9.05(1.29) 3.42(1.85) 185 171
Anxiety -1.05(1.01) -0.78(1.04) 0.26(0.39) 004 979
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*<.05; **<.01; TFriedman test and Wilcoxon signed rank test
TO=Before intervention; T1=Post-intervention; T2=4 week after intervention;
Mean Diff. =Mean Difference; SE=Standard Error

Discussion

In this study, we investigated whether the RMTI program, a non-pharmacological digital RT
intervention program utilizing an online road map, could stimulate cognitive function, promote
social interaction, and improve psychosocial well-being in elderly individuals with MCL Results
exhibited that participants who received the RMTI program demonstrated significant
improvements in cognitive function over time, both immediately post-intervention and at a 4-
week follow-up, compared to those who did not receive the program. These findings suggest
that the RMTI program was effective not only in enhancing cognitive function immediately
post-intervention but also in sustaining these improvements for more than four weeks. This
outcome aligns with previous studies, such as one involving reminiscence therapy through
traditional games led by visiting nurses for elderly individuals with MCI, which also reported
immediate cognitive improvement post-intervention[33]. Prior research has exhibited mixed
results regarding the cognitive benefits of RT, particularly in group settings. However, in our
community study, a person-centered RMTI program conducted by trained nurses focused on
searching for the locations of important life events utilizing an online road map with a road
view function, reviewing the participants’ specific life processes, and stimulating visual as well
as auditory processes [15]. After approaching participants individually, group interactions
followed, which could also have been attributed to the immediate improvement in cognitive
function, which continued to improve for more than four weeks post-intervention among older
adults with MCL Although prior studies have stressed the importance of the individual setting
in enhancing cognitive function, combining group interactions might also affect cognitive
function. Older adults with MCI may struggle to express emotions and recall memories from
their youth, which can hinder their ability to maintain a clear sense of personal identity as a
result of the gaps in autobiographical memory. From a cognitive perspective, both
autobiographical memory and communication skills are crucial factors to consider [15]. In this
study, the authors were convinced that a critical factor in the success of the intervention was
the presence of a trained nurse who utilized a standardized manual to facilitate and encourage
communication and interaction among participants in an attempt to remedy the challenges
[34]. Questions were prepared for each session and functioned as memory triggers for better
reminiscence, which may have enhanced cognitive function. By connecting with the
individual's cognitive strengths, communication can be enhanced, enabling them to confidently
share their past experiences and life events with trained nurses and group members [35].

Prior research on computerized cognitive stimulation programs in elderly adults with MCI
reported that the MMSE score improved immediately post the course of treatment, but not
three months later, however, other cognitive measures, such as categorical verbal fluency,
were significantly higher scores during the three-month follow-up period [6]. Therefore,
further research is needed with more varied cognitive measurements and larger sample sizes,
as this study might not be clear enough to be important.

Elderly individuals with MCI who participated in the RMTI program did not exhibit
immediate improvements in communication difficulties compared to those who did not
participate. However, within the group that received the RMTI program, communication
difficulties significantly improved by four weeks post-intervention compared to baseline. A
prior randomized controlled trial (RCT)involving patients with dementia reported that a four-
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week, eight-session digital RT program, which utilized personal materials to trigger memories,
effectively enhanced participants’ engagement [3]. In this study, elderly individuals with MCI
shared specific life episodes that were facilitated by trained nurses in individual sessions and
later discussed them in a group setting, promoting social interaction. Although the six-week,
12-session RMTI program may have strengthened social interaction, it did not result in an
immediate positive effect on communication. To the best of our knowledge, no other studies
have directly examined this combination of individual and group RT approaches. A review of
RT interventions for dementia patients in community settings reported immediate
improvements in communication, but the effects varied depending on the type of RT used [5].
While follow-up studies have shown that the effects can persist for several weeks or months,
the impact remains modest [5]. Furthermore, a study on life review RT for residents with
cognitive decline in nursing homes found that nurses who engaged in social activities with
residents helped enhance relationships [35]. These findings suggest that to effectively address
communication difficulties in elderly individuals with MCI, trained nurses should engage more
closely with participants to facilitate better communication processes.

Regarding psychosocial variables, the RMTI program exhibited effectiveness only in terms of
QoL. Elderly individuals with MCI who participated in the RMTI program demonstrated a
significant improvement in QoL after the intervention compared to those who did not
participate, and this improvement was maintained for an additional four weeks. To the best of
our knowledge, no studies have directly examined this specific intervention; however, previous
research supports these findings. For instance, an 8-session life review intervention
significantly improved the quality of life immediately, as well as one and three months after the
intervention for elderly individuals at a daycare center [36]. Similarly, a study involving four
life review RT sessions found that older women living alone experienced significant
improvements in quality of life compared to the control group [37]. Conversely, a study using a
computer-based cognitive exercise program did not observe any effect on quality of life in
older adults with MCI [6]. This suggests that the RMTI, grounded in the Life Review Theory
[17],is effective in enhancing the quality of life for elderly individuals with MCI. The dual
approach of individual and group sessions in the RMTI program, which aimed to boost both
cognitive function and social interactions, may have contributed to the observed improvement
in QoL [36]. However, despite positive outcomes in previous research, it is premature to
attribute improvements in QoL solely to RT. Further studies are required to explore the effects
of RMTI on the QoL in cognitively healthy older adults.

In terms of depression and anxiety, the RMTI program did not lead to any significant
improvements in either measure among elderly individuals with MCI, as participants in both
the intervention and control groups exhibited high baseline levels with no changes over time.
This aligns with prior research, which found that programs stimulating cognitive functions and
promoting social interactions did not significantly improve psychosocial outcomes, including
depression and anxiety, after a three-month intervention period [6]. However, some studies
have reported that digital RT interventions utilizing life storybooks can effectively improve
emotional expression and reduce anxiety [3, 13]. These findings suggest that to enhance
psychological functioning in elderly individuals with MCI, longer intervention durations—
beyond six weeks or more than 12 sessions—may be required. Additionally, when therapists
fail to assist individuals in integrating specific life experiences into their self-narrative,
symptoms of depression may worsen [34]. Therefore, although the nurses in this study were
trained before the intervention, skill development should be stressed among nurses who will
be addressing depression during the program.
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Limitations

This study has several limitations. Firstly, the sample size was small, and the population was
drawn from a limited number of senior centers, which may affect the generalizability of the
findings. Secondly, the control group was assessed only by postintervention, without follow-up
measurements; future studies should incorporate follow-up measurements to better
understand the long-term effects of the intervention. Thirdly, the study relied partially on self-
reported measures, which may have introduced bias. Finally, the program was facilitated by
trained nurses rather than therapists, as nurses typically conduct RT in Korea. Therefore,
further research is needed to determine the broader applicability of the RMTI program’s
effects.

Conclusions

This study aimed to evaluate the effects of the RMTI program, a non-pharmacological digital
RT intervention utilizing an online road map, to enhance cognitive function, promote social
interaction, and improve psychosocial well-being. The findings demonstrated that the 12-
session RMTI program significantly enhanced cognitive function and QoL in elderly individuals
with MCI. These improvements in cognitive function, communication difficulties, and QoL were
sustained up to four weeks post-intervention. Based on these positive outcomes, the findings
from this pilot study suggest that the RMTI program could be effectively applied in community
settings. The study provides valuable insights and practical approaches for advancing non-
pharmacological therapies for older adults with MCI. Given the limited research on digital RT
programs for older adults with MCI, further studies should investigate the potential of RMTI
programs in preventing cognitive decline among cognitively healthy older adults.

Acknowledgments
The authors would like to thank all participants of the study.
Author Contributions

Conceptualization, C. M. Cho; methodology, Y. H. Kim. and Cho CM. Software. Kim YH. and Cho
CM,, validation; Kim YH. and Cho CM.,, formal analysis; Kim YH. Cho CM.: investigation; Cho CM.:
resources; Cho CM.: data curation; Kim YH. and Cho CM. Wrote the original draft, Kim YH., and
Cho CM.: Writing —review and editing. Kim YH. and Cho CM.,, visualization; Kim YH. Cho CM.,
project administration; Cho CM., funding acquisition. All the authors have read and agreed to
the published version of the manuscript.

Funding

This research was supported by the Basic Science Research Program through the National
Research Foundation of Korea (NRF), funded by the Ministry of Education (NRF-
2017R1D1A1B03034024).

Informed Consent Statement

Informed consent was obtained from all participants involved in the study.
Data Availability Statement

Not applicable.

https://preprints.jmir.org/preprint/67278 [unpublished, non-peer-reviewed preprint]



JMIR Preprints

Kimet al

Conflicts of Interest

The authors declare no conflicts of interest.

Abbreviations

MCI: Mild Cognitive Impairment

RMTI: Road Map Time-Travel Intervention

RT: Reminiscence Therapy

ICT: Information and Communication Technology
QoL: Quality of Life

References

1.

10.

11.

12.

Lee Y], Kang HM, Kim NXK, Yang JY, Noh JH, Ko KS, Rhee BD, Kim D]J. Factors
associated with mild cognitive impairment in older Korean adults with type 2
diabetes mellitus. Diabetes Metab ] 2014;38(2):150-7. doi:
10.4093/dmj.2014.38.2.150.

National Institute of Dementia. Korean dementia observatory 2021. Sejong:
Ministry of Health and Welfare; 2022. (Korean).

Moon S, Park K. The effect of digital reminiscence therapy on people with dementia:
a pilot randomized controlled trial. BMC Geriatr 2020;20:1-11.

Nakatsuka M, Nakamura K, Hamanosono R, Takahashi Y, Kasai M, Sato Y, et al. A
cluster randomized controlled trial of nonpharmacological interventions for old-old
subjects with a Clinical Dementia Rating of 0.5: the Kurihara project. Dement
GeriatrCognDisord 2015;5(2):221-32.

Woods B, O'Philbin L, Farrell EM, Spector AE, Orrell M. Reminiscence therapy for
dementia. Cochrane Database Syst Rev 2018;3(3). doi:
10.1002/14651858.CD001120.pub3.

Djabelkhir-Jemmi L, Wu YH, Boubaya M, Marlats F, Lewis M, Vidal JS, et al.
Differential effects of a computerized cognitive stimulation program on older adults
with mild cognitive impairment according to the severity of white matter
hyperintensities. ClinInterv Aging 2018;13:1543-54. doi: 10.2147/CIA.S152225.
Thorgrimsen L, Schweitzer P, Orrell M. Evaluating reminiscence for people with
dementia: a pilot study. Arts Psychother 2002;29(1):93-7.

Huang HC, Chen YT, Chen PY, Hu SH, Liu F, Kuo YL, Chiu HY. Reminiscence therapy
improves cognitive functions and reduces depressive symptoms in elderly people
with dementia: a meta-analysis of randomized controlled trials. ] Am Med Dir Assoc
2015;16(12):1087-94. doi: 10.1016/j.jamda.2015.07.010.

Charlesworth G, Burnell K, Crellin N, Hoare Z, Hoe ], Knapp M, et al. Peer support
and reminiscence therapy for people with dementia and their family carers: a
factorial pragmatic randomised trial. ] NeurolNeurosurg Psychiatry
2016;87(11):1218-28. doi: 10.1136/jnnp-2016-313736.

Park K, Moon S. Informative and semantic language features of people with
dementia displayed during reminiscence therapy. Psychogeriatrics 2022;22(6):843-
50.doi: 10.1111/psyg.12891.

Astell AJ, Ellis MP, Alm N, Dye R, Gowans G. Stimulating people with dementia to
reminisce using personal and generic photographs. Int ] Comput Healthcare
2010;1:177-98.

Haber D. Life review: Implementation, theory, research, and therapy. Int ] Aging
Hum Dev 2006;63(2):153-71. doi: 10.2190/DA9G-RHKS5-N9JP-T6CC.

https://preprints.jmir.org/preprint/67278 [unpublished, non-peer-reviewed preprint]



JMIR Preprints Kimet d

13. Subramaniam P, Woods B. Digital life storybooks for people with dementia living in
care homes: an evaluation. ClinInterv Aging 2016;11:1263-76. doi:
10.2147/CIA.S111097.

14. Lazar A, Thompson H, Demiris G. A systematic review of the use of technology for
reminiscence therapy. Health EducBehav 2014;41(1 Suppl):51S-61S. doi:
10.1177/1090198114537067.

15. Grossberg GT, Arnold EC, Bukowski M, Adams AC. Telememory - A systematic,
automated, digital reminiscence therapy platform for patients with dementia: A
pilot project. Alzheimers Dement 2021;17. doi: 10.1002/alz.054976.

16. Lewis MI, Butler RN. Life-review therapy: putting memories to work in individual
and group psychotherapy. Geriatrics 1974;29(11):165-73.

17. Erikson E. Childhood and society. New York: W. W. Norton and Company; 1950.

18. Cho CM, Han SJ. A meta-analysis of the effect of reminiscence intervention studies
on the elderly. Asia Life Sci Suppl 2018;15(1):1-10.

19. Yoo SB, Kim MS. The effects of reminiscence therapy in older adults: a meta-
analysis. Korean ] Soc Welfare Res 2015;46:133-64.

20. Pinquart M, Forstmeier S. Effects of reminiscence interventions on psychosocial
outcomes: a meta-analysis. Aging Ment Health 2012;16(5):541-58. doi:
10.1080/13607863.2011.651434.

21. Daum (Kakao Corp. Korea). Road map view. Available from:
https://m.map.daum.net.

22. Charlson ME, Pompei P, Ales KL, MacKenzie CR. A new method of classifying
prognostic comorbidity in longitudinal studies: development and validation. J
Chronic Dis 1987;40:373-83.

23. Folstein MF, Folstein SE, McHugh PR. "Mini-mental state". A practical method for
grading the cognitive state of patients for the clinician. ] Psychiatr Res
1975;12(3):189-98. doi: 10.1016/0022-3956(75)90026-6.

24. Park JH, Kwon YC. Modification of the mini-mental state examination for use in the
elderly in a non-western society: Part I. Development of the Korean version of the
Mini-Mental State Examination. Int ] Geriatr Psychiatry 1990;5:381-7.

25. Shin HY. A preliminary study on the Korean version of Quality of Life-Alzheimer's
Disease (QoL-AD) scale in community dwelling elderly with dementia. ] Prev Med
Public Health 2006;39(3):243-8.

26. Logsdon R, Gibbons LE, McCurry SM, Teri L. Quality of life in Alzheimer’s disease:
patient and caregiver reports. ] Ment Health Aging 1999;5:21-32.

27.Holden UP, Woods RT. Positive approaches to dementia care. Edinburgh: Churchill
Livingstone; 1995.

28.Kim YS. An integrated approach to dementia. Seoul, KR: Educational Sciences
Publishing Company; 2002.

29. Cho MJ, Bae JN, Suh GH, et al. Validation of the geriatric depression scale, Korean
version (GDS) in the assessment of DSM-III-R major depression. ] Korean
NeuropsychiatrAssoc 1999;38:48-63.

30. Yesavage JA, Brink TL, Rose TL, Lum O, Huang V, Adey M, Leirer VO. Development
and validation of a geriatric depression screening scale: a preliminary report. J
Psychiatr Res 1982;17:37-49.

31. Kim J, Park MS, Oh DN. Reliability and validity of the Korean geriatric anxiety
inventory (K-GAI). ] Muscle Joint Health 2014;21:75-84.

32. Pachana NA, Byrne GJ, Siddle H, Koloski N, Harley E, Arnold E. Development and
validation of the Geriatric Anxiety Inventory. IntPsychogeriatr 2007;19:103-14.

https://preprints.jmir.org/preprint/67278 [unpublished, non-peer-reviewed preprint]



JMIR Preprints Kimet d

33. Park IH, Choi IH, Kang SY, Kim T, Lee CM. The effects of an individual cognitive
improvement program on the elderly with mild cognitive impairments. ] Korean
Acad Community Health Nurs 2015;26(1):1-10. doi:10.12799/jkachn.2015.26.1.1.

34. Serrano JP, Latorre JM, Gatz M, Montanes J. Life review therapy using
autobiographical retrieval practice for older adults with depressive
symptomatology. Psychol Aging2004;19:272-7. doi: 10.1037/0882-7974.19.2.272.

35. Gil I, Santos-Costa P, Bobrowicz-Campos E, et al. Pilot study on the effectiveness of
reminiscence therapy on cognition, depressive symptoms, and quality of life in
nursing home residents. Transl Med UniSa2020;23:82-91. doi: 10.37825/2239-
9747.1018.

36. Sharif F, Jahanbin I, Amirsadat A, Hosseini Moghadam M. Effectiveness of life review
therapy on quality of life in late life at day care centers of Shiraz, Iran: a randomized
controlled trial. Int ] Community Based Nurs Midwifery 2018;6(2):136-45.

37.Sok SR. Effects of individual reminiscence therapy for older women living alone.
International Nursing Review 2015;62(4):517-24. doi: 10.1111/inr.12190.

Figure Legends

Figure 1. Flow chart of participants.

Figure 2. Example of a road view utilizing an online map from the DAUM portal site.
Figure 3. Level of measurements between TO-T1-T2.
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Flow chart of participants.
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Example of aroad view utilizing an online map from the DAUM portal site.
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Level of measurements between TO-T1-T2.
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