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Effects of combined group
reminiscence and exercise therapy
on psychological wellbeing and
functional fitness among older
adults with dementia
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Reminiscence therapy and exercise therapy have both proven beneficial for individuals with dementia.
However, there is limited information on the effects of combining these two approaches in older
adults with dementia. Our study aimed to investigate the impact of combined group reminiscence
therapy (GRT) and group exercise therapy (GET) on psychological well-being and functional fitness

in this population. A total of 32 older adults with mild to moderate dementia living in care homes
were randomly assigned into either intervention or usual care groups. The study was conducted from
January to June 2021. Intervention: Participants in intervention group received weekly an hour session
of GRT and biweekly 1.25-hour session of GET. Reminiscence therapy was based on Remembering
Yesterday and Caring Today module, adapted and modified according to participants’ cultural
background. GET consisted of stretching, strengthening, aerobic and multicomponent exercises.
Outcome measures include the Quality of Life - Alzheimer’s Disease (QOL-AD), Addenbrooke’s
Cognitive Examination-Ill (ACE-IIl), Beck Anxiety Inventory (BAI), Satisfaction with Life Scale (SWLS),
Geriatric Depression Scale (GDS), and Functional Fitness MOT (FFMOT). Independent sample t-test
and Mann-Whitney U test show that the participants from the GRT + GET group reported statistically
significant higher quality of life and satisfaction with life, with a medium to large effect size. There

are no other statistically significant results found for other psychosocial measures. FFMOT was found
to deteriorate in both groups with a lesser amount in the intervention group. This study suggests

that combined GRT and GET may induce some psychosocial benefits, in particular quality of life and
some positive trend in deceleration of functional fitness deterioration among older adults with mild to
moderate dementia. Preserving psychological and physical wellbeing is essential for older adults with
dementia to maintain their functional independence for as long as possible.
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Worldwide, 50 million older adults are estimated to have dementia and that number will increase by 10 million
every year’. In Malaysia, the population aged 65 years and above is expected to increase from 7.4% (2.4 million)
in year 2021 to 14.5% in 2040, nearly doubling in size>. Consequently, the prevalence of dementia is also
expected to rise, placing greater demands on Malaysia’s healthcare and social support systems’. A community-
based study reported that the prevalence of all-type mild cognitive impairment among individuals aged 60 years
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and above was 21.1%, which may lead to a higher incidence of dementia later in life!. Another study involving
institutionalized older adults in Malaysia found that most participants exhibited some degree of cognitive
impairment®.

Non-pharmacological therapies (NPTs) are often preferred as a first-line intervention approach for older
adults with dementia. A systematic review on NPTs using 179 RCT studies belonging to 26 intervention categories
have shown NPTs as a meaningful, cost effective and resourceful way to improve quality of life (QoL) among
people with dementia®. Emphasis is particularly placed on psychosocial interventions which involve interactions
between individuals and can show improvements in psychological or social functioning. This includes well-
being and cognition, interpersonal relationships, and everyday functional abilities, such as activities of daily
living.

Reminiscence therapy is one of the most widely applied psychosocial interventions for people with dementia
and caregivers®. While not always the most effective compared to other non-pharmacological interventions such
as cognitive stimulation therapy, reality orientation, or music therapy’, reminiscence therapy has consistently
shown meaningful benefits in specific domains. Over the past few decades, studies have reported decreases in
depressive symptoms®®, increases in life satisfaction!®!!, and improvements in communication'?!3. In particular,
reminiscence therapy has been associated with a reduction in depressive symptoms and improvements in
psychosocial well-being when compared to no therapeutic intervention or treatment as usual'*!°. Given that the
benefits of reminiscence therapy, while promising, can sometimes be modest or inconsistent when used alone!®,
researchers have suggested that combining it with other interventions such as physical exercise may produce
synergistic effects that enhance both psychological and physical outcomes for older adults with dementia!®’.

In a recent Cochrane systematic review on reminiscence therapy for dementia that consisted of 22 trials
encompassing a total of 1972 participants, it was concluded that people with dementia can achieve positive
results by engaging in reminiscence work to improve their quality of life, cognition, communication and
mood?®. In particular, it can achieve these positive results more so in care home settings compared to community
settings. It was found that the usage of life story books and multimedia alternatives may induce longer term
psychosocial benefits in reminiscence therapy'®!”. One study found that Alzheimer’s patients in long term care
reported higher quality of life after reminiscence intervention using life-story approach'. Within the Asian
context, there are few studies on reminiscence therapy that has been conducted®!>%. Notably, a study showed
that reminiscence therapy had a significant effect on quality of life in a Korean sample, however there was no
control group’. Okumura, Tanimukai et al. 2 also found positive effect of reminiscence therapy with a sample
of older Japanese female adults, where participants were asked about childhood play, memories triggered by
current season, housework, and school memories. A Taiwanese study in reminiscence therapy also supported
using more culturally relevant themes to improve psychosocial outcomes!2. As there are many different types of
reminiscence therapy and settings, its effects show inconsistent results across different studies!”.

To expect better outcomes among older adults with dementia, there may be higher potential when combining
reminiscence therapy and physical activities such as exercise. Generally, it is essential that exercises are task
orientated?!"?? and of sufficient intensity>>?* for optimal benefits in rehabilitation. There is an abundance of
evidence on the positive effects of exercise on cognitive health among healthy older adults?®. On the other
hand, evidence on the effects of exercise on quality of life as a stand-alone intervention among older adults
with dementia is inconclusive?®. The neurophysiological hypothesis suggests that physical and cognitive-related
training may exert synergistic effects by stimulating the formation of new synaptic pathways in the brain, thereby
enhancing health and well-being?. Integrated multiple interventions have been found to be more effective for
frail older adults?’. In particular, a study pointed out psychosocial treatments are more likely to benefit the older
adults if involving imagery and exercise®®. Fujita, Ito et al. I7 in a combined therapy also found positive results
when combining reminiscence therapy, exercise and music. This suggests that the features of both reminiscence
therapy and exercise therapy can be complimentary in inducing psychological and physical wellbeing among
older adults with dementia.

In Malaysia, the efficacy of the combination of these interventions to enhance psychological well-being and
functional fitness is has not been studied. Research in this area is required to see whether what has been achieved
in western contexts can be replicated in an Asian culture and context. Following recommendations from past
research, reminiscence therapy and exercise therapy appears to have more promising effects among care home
older adults. Thus, we hypothesized that the effects of combined group reminiscence therapy (GRT) and group
exercise therapy (GET) among older adults with mild to moderate dementia will produce a significant outcome
on psychological and physical wellbeing.

Method

Design

This study was a preliminary randomized controlled trial with two parallel arms, conducted in a single-blind
manner, pre and post assessment at 12 weeks. All data were collected from January 2021 to June 2021 and data
was analysed in July 2021.

Participants
Participants in this study were recruited from a residential care home under the Department of Social Welfare,
Ministry of Women, Family and Community Development, Malaysia (JKMM), which housed a total of 326
residents. Following approval from JKMM, the home’s welfare officers, together with the researcher (PS),
reviewed the list of residents to identify potential participants.

For inclusion, residents were required to be aged 60 years and above, have a diagnosis of dementia according
to the Diagnostic and Statistical Manual of Mental Disorders, and fall within the mild to moderate dementia
range as assessed by the Clinical Dementia Rating (CDR). A CDR score of 1 indicated mild dementia and a score

Scientific Reports |

(2025) 15:42449 | https://doi.org/10.1038/s41598-025-26503-1 nature portfolio


http://www.nature.com/scientificreports

www.nature.com/scientificreports/

Enrolment

of 2 indicated moderate dementia?’. In addition, participants needed to demonstrate sufficient mental capacity
to provide informed consent (witnessed by professional care staff) and to be able to walk independently without
walking aids.

Exclusion criteria included having a CDR score of 0, 0.5, or 3; a history of severe neurological conditions (e.g.,
stroke, Parkinson’s disease, traumatic brain injury, epilepsy); major psychiatric disorders (e.g., schizophrenia,
bipolar disorder, severe or chronic depression); major cardiac disorders or other severe medical conditions;
severe uncorrected vision or hearing impairment; loss of independence in basic activities of daily living (ADL);
current participation in other research projects; and inability to communicate in Malay to complete assessment
and to participate in intervention session. It should be noted that while individuals with major psychiatric
disorders (e.g., schizophrenia, bipolar disorder, chronic severe depression) were excluded, participants with
mild to moderate anxiety or depressive symptoms were eligible for inclusion. This distinction was made because
such symptoms commonly co-occur with dementia and may be responsive to psychosocial interventions.
Information regarding neurological and psychiatric diagnoses was obtained primarily from medical records and
verified with care staff. These criteria were applied to ensure participant safety, the feasibility of participation in
both physical and reminiscence activities, and to minimize confounding variables. For instance, individuals with
severe psychiatric disorders might have required specialized care beyond the scope of this intervention, while
those with advanced neurological conditions would not have been able to engage safely in group-based exercise.

From the initial 326 residents, 237 were excluded because they did not meet the age or dementia criteria. Of
the 89 residents shortlisted for further eligibility assessment, 23 were excluded due to questionable dementia
(CDR = 0.5), 22 declined participations, 6 were excluded due to psychiatric disorders (schizophrenia or chronic
depression), 3 were excluded due to stroke-related speech impairments, and 3 were excluded due to inability
to communicate in Malay. The final 32 participants met al.l eligibility criteria and were enrolled in the study.
Participants were allocated into either the experimental group or the ‘treatment as usual’ control group following
baseline assessment, using the minimization method to balance age and dementia severity between groups. This
method ensures equally balanced groups although the sample size is small and is reported as a valid option™®.
(see Fig. 1).

Assessed for eligibility

(n=326) Excluded (n=237)
— " -Did not meet dementia/age criteria

o : v ;
Remaining residents assessed in detail (n=89)

Excluded n=57)

-CDR 0.5, questionable dementia (n=23)
-Declined participation (n=22)
-Major psychiatric Disorders (n=6)
-Stroke related speech impairment (n=3)
-Unable to communicate in Malay (n=3)

Randomizved (n=32) I
8 y 1
§ Allocated to GR{" + GET (n=16) Allogated to control group (n=16)
= Received intervention (n=16) Received treatment as usual (n=16)
Did not receive intervention (n=0) l
= v
=)
7 Lost to follow-up (n=0) Lost to follow-up (n=2)
S Discontinued intervention (n=0) Give reason: 1 fractured and
E‘ hospitalized, 1 severely
deteriorated in cognitive and
physical functiqn
3|
ES Analysed (n=16) Analysed (n= 14)
% Excluded from analysis=0 Excluded from analysis=0
Fig. 1. Consort flowchart of study.
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Procedure

This trial obtained ethical approval from Research Ethics Committee, Universiti Kebangsaan Malaysia. The
clinical trial was registered at Protocol Registration and Results System with number UKM PP1/111/8/JEP-2020-
701 (11/01/2020). This study was executed according to the code of ethics of the World Medical Association
(Declaration of Helsinki) for studies on humans.

Potential participants were identified after obtaining approval from The Department of Social Welfare,
Malaysia study (approval no: UKM PPI/111/8/JEP-2020-701.), a government agency to manage Rumah Sri
Kenangan (RSK, care homes). After a formal meeting and briefing with RSK management, eligible participants
were identified from the residents’ name list by welfare officers together with researcher (PS). The researchers
then carried on with screening to ascertain eligibility according to inclusion criteria. In addition, written
informed consent was obtained from participants and witnessed by care staff.

Following base-line assessments, participants were randomized either to the ‘GRT + GET’ group or ‘care as
usual’ group. Participants in ‘GRT + GET’ group received 12 group sessions of reminiscence therapy and 24
physical exercise sessions. Meanwhile participants in control group continued to receive their care as usual
over the 12-week period. After ‘GRT + GET’ intervention was completed, immediate post-assessment at the
12th week period from baseline were completed. Participants in treatment group received Ringgit Malaysia 5.00
(approximately 1.2 USD) as a token for each GRT and GET session, including baseline and post assessment.
Meanwhile participants in ‘treatment as usual’ group only received token at baseline and post assessment.

Intervention

The interventions for this study consisted of two major components: Group Reminiscence Therapy (GRT)
and Group Exercise Therapy (GET). For GRT, the therapist (PS) is a qualified clinical psychologist and trained
in group reminiscence work. The module adaptation to suit Malay culture, planning and preparation were
completed by PS and a social work expert (KA) for older adults. Meanwhile, the training and supervision for
GET intervention regime was provided by an expert and qualified Physiotherapist (DKA). The GET was led by
a final year physiotherapy student (LEV) with assistance from other physiotherapy students. The GRT was held
for 1 h 30 min weekly (every Friday), GET was held for 75 min, twice weekly (every Monday and Wednesday).
Both GRT and GET were completed in 12 consecutive weeks.

Reminiscence therapy

The Group Reminiscence Therapy (GRT) was held for 1 h 30 min weekly (every Friday) for 12 consecutive weeks
based on ‘Remembering Yesterday and Caring Today’ (RYCT) module?!. This module consists of 12 reminiscence
themes covered topics such as childhood memories, school days, family life and marriage, work experiences,
festivals and cultural traditions, food and cooking, hobbies and leisure activities, music and favourite songs,
important life events, travel and places lived, friends and community life, and reflections on life achievements.
Each session involved structured prompts, group sharing, and the use of photos, music, and objects to stimulate
memory and discussion. The content of each theme was adopted according to participants’ cultural background
and Malay language. Each session/theme was supported with video clips, music/song, tangible items, posters,
photos, games, dress, pictures, role play, drawing, and writing. Sessions started with an introduction of the
theme of the week, and the activities that followed. Participants were encouraged to share their life experiences
according to theme and the therapist would prompt to increase interaction among participants in group. For
example, during ‘school day’ theme, a classroom situation was re-enacted with relevant things such as posters,
small blackboard, old books. The therapist and assistant therapist dressed-up as an old-fashioned teacher with a
name tag. The session started with the ‘students’ (participants) standing and wishing the ‘teachers, followed by
‘teacher’ with a ruler checking each ‘student’ on their fingernails and hair. Participants were asked ‘why are their
nails long?, ‘why didn’t they cut their nails?” And/or “‘Why is their hair too long?’. Participants were encouraged
to share whether they have such experience during school days. A 7-8 min famous video clip of ‘Cikgu Saari’
(acted by PRamlee) from Masam-Masam Manis (Malay movie) was played to reflect ‘visible’ memories. This was
followed by simple arts and crafts in group of 3 to 4. After each activity, therapists led an open discussion related
to ‘school days” reminiscence questions for participants to share within the group.

Exercise therapy

The Group Exercise Therapy (GET) program consisted of 24 sessions conducted twice weekly, each lasting
approximately 60 min. Sessions were adapted from standardized geriatric exercise protocols and included a
structured sequence of activities: a 10-minute warm-up involving breathing exercises and light stretching;
15 min of aerobic exercises such as marching in place, rhythmic stepping, or low-impact walking movements to
music; 15 min of strength training using resistance bands or light weights to target major muscle groups; 10 min
of balance and flexibility activities such as heel-to-toe walking, single-leg stance, and dynamic balance tasks; and
a 10-minute cool-down with gentle stretches and relaxation techniques. Progression was achieved by gradually
increasing repetitions, resistance, and the complexity of movements across the 12-week program.

Measures

The baseline assessment was carried out by the researcher team (PS, DKA and LEV) with assistance from
clinical psychology master students and final year physiotherapy undergraduate students. The post intervention
assessments were carried by the same students and a physiotherapist, who are blind to the allocated condition
under direct supervision of PS and DKA. All the students received training on measures. The data was collected
at baseline and at 12 weeks, which is the end of intervention.
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Clinical dementia rating (CDR) scale?®

The Clinical Dementia Rating Scale (CDR) was utilized to assess the severity or stage of dementia. The scale
assigns the following grades: 0 for none, 0.5 for questionable, 1 for mild, 2 for moderate, and 3 for severe.
It evaluates various domains including memory, orientation, judgment, problem-solving, community affairs,
home and hobbies, and personal care. The severity of dementia based on CDR was rated after feedback from
home officers, care staffs, nurses and face-to-face interviews with the participants. The reliability and validity
of this scale has been established widely among Asian populations®’. Older adults who scored 1 and 2 were
recruited.

Malay version mini mental state examination (MMSE)

The global cognitive function of the participants was assessed using MMSE during screening and also as outcome
measure. The Malay version of MMSE (M-MMSE) was used??. The M-MMSE was validated based on 185 older
adults from 8 old folks’ home, a population similar to current study sample. The M-MMSE mean score was
17.78+4.51 (range; 7 to 27). The sensitivity and specificity of the M-MMSE was 0.97% and 61% respectively.

Frailty status3*

Frailty criteria suggested by Fried et al. were used to screen the frailty status of the participants®!. According
to Fried et al. the frailty criteria were slow walking speed, weakness, low physical activity, exhaustion and
unintentional weight loss*.

Quality of Life - Alzheimer's disease (QOL-AD)

Quality of Life - Alzheimer’s disease (QOL-AD) was used as a primary outcome measure in this study to examine
the participants’ quality of life before and after the intervention. This questionnaire consisted of 13 items which
include relationship, mood, life situation and physical activity. QOL-AD score ranges from 13 to 52 with higher
scores indicating better quality of life*. The Malay version of QOL-AD (QOL-Malay) was used>®. This tool was
translated according to standard guideline for cross-cultural adaption of measure. It had an alpha of 0.82 and
explained 66% of variance. The intraclass correlation coefficients were 0.77%.

Addenbrooke’s cognitive examination-IIl (ACE-111)37

ACE-III is a concise cognitive test that evaluates five domains: attention, memory, verbal fluency, language,
and visuospatial abilities. The Addenbrooke’s Cognitive Examination-Revised (ACE-R) shows a significant
correlation with the Clinical Dementia Scale (r = -.321, p<.001)*%. The Malay version of ACE-III (M-ACE-
III) was used for this study. M-ACE-III was reported to have alpha coefficients of 0.829 and intraclass
correlation coefficients of 0.959. The M-ACE-III cut-off score to detect dementia vs. healthy subject was 74/75
(sensitivity =90.6%, specificity =82.0%)%. For this study, the M-ACE-III scores were used to detect changes in
cognition post intervention.

Beck anxiety inventory (BAI)

The BAI is a 21-item self-report questionnaire designed to assess anxiety symptoms. Participants rate the
severity of each symptom that bothers them on a four-point scale, ranging from “not at all” (0) to “severely”
(3). The BAI demonstrates good internal consistency (a = 0.92) and high test-retest reliability (r =.75). The
Malay version of BAI (BAI-Malay) was used?. Overall Cronbach alpha value for BAI-Malay was 0.91, with
acceptable concurrent validity, ranging between r =.22 to r =.67. Although individuals with major psychiatric
disorders (e.g., schizophrenia, bipolar disorder, chronic severe depression) were excluded from participation,
those with mild to moderate anxiety symptoms were eligible, as such symptoms are common in dementia and
can be targeted by psychosocial interventions. The BAI was therefore included to evaluate whether the combined
reminiscence and exercise intervention reduced co-occurring anxiety among participants.

Satisfaction with life scale (SWLS)*®

The SWLS is a 5-items questionnaire, using a 7-point scale, ranging from 7 ‘strongly agree’ to 1 ‘strongly disagree,
on the perception of satisfaction in life. SWLS items are more emotional rather than cognitive!!. The Malay
version of SWLS was used (40). The Malay version of SWLS also has good internal consistency (a = 0.83), with
Confirmatory Factor Analysis supporting the unidimensional factor structure of the original version*.

Geriatric depression scale (GDS)

GDS is a 15-item scale commonly used to monitor depression among older adults. The present study used
modified Malay version of GDS-14 instead of GDS-15 as it was found reliable among Malaysian older adults*’. The
modified Malay version GDS has sensitivity of 0.96 and specificity of 0.84, and sensitivity of 1.00 and specificity of
0.92 to detect mild and severe depression respectively®’. Although participants with major psychiatric disorders
were excluded, the GDS was included because mild to moderate depressive symptoms frequently co-occur with
dementia. Monitoring these symptoms allowed the study to assess whether the intervention provided secondary
benefits in reducing depressive symptomatology in this population.

Functional fitness MOT (FFMOT)

FFMOT was used to assess functional fitness, comprising the following tests: the 6-minute walk test (6MWT),
the 30-second chair stand test (30-s CST), chair sit and reach, back scratch, timed 8-feet up and go, one-legged
stance, and hand grip strength. Functional fitness was evaluated using the Senior Fitness test battery, which
includes six items specifically designed and validated to assess the physiological parameters that support physical
mobility in older adults**. The test-retest reliabilities of the Senior Fitness test battery range from 0.90 to
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0.96 for the 30-s CST, chair sit-and-reach, back scratch, 6-minute walk, and timed 8-foot up and go tests®.
However, the 6MWT was replaced by 2-minute walk test 2MWT). 2MWT is a reliable alternative, in evaluating
the exercise capacity of older adults at levels corresponding more to efforts during daily activities, modified
from six-minute walk test (6MWT). Test-retest reliability of 0.94 and 0.95 were obtained by Connelly, Thomas
et al®.. This study illustrated the use of reliability coefficients in clinical practice for 2MWT. The construct
validity of 2MWT in older adults showed an excellent correlation with the 6SMWT (r =.93) and an excellent
correlation with the Timed Up and Go test (r = -.87)%. The One-Legged Stance Test is a straightforward and
efficient assessment of static balance, applicable to both adults with locomotor dysfunction and athletes. This test
measures the duration of time a person can maintain a single-limb stance with their eyes open, and it can also
be repeated with eyes closed. The SLS Test has shown strong intersubject reliability (ICC = 0.73) and excellent
interrater reliability (ICC = 0.75-0.998)7:48, A reliability test was conducted to assess the test-retest reliability of
the handgrip strength test in older adults with varying levels of dementia, as classified by the Clinical Dementia
Rating (CDR)**°. The results showed excellent test-retest reliability for participants with borderline dementia
(ICC =0.975; p =.001), mild dementia (ICC = 0.968; p =.002), and moderate dementia (ICC = 0.964; p =.001)
(47).

Data analysis

Statistical analyses were performed using Version 26 of the Statistical Package for the Social Sciences (SPSS)
software. An a priori power analysis was conducted using GPower 3.1 for repeated-measures ANOVA with
two groups and two time points. The analysis indicated that a minimum of 34 participants (17 per group) was
required to detect a medium effect size (f=0.25) with a=0.05 and 80% power. Although 32 participants were
initially recruited, attrition reduced the final analyzed sample to 30, which fell slightly short of the calculated
requirement. An independent samples t-test was applied to continuous variables, while Fisher’s exact test was
used for categorical variables to compare baseline differences between the groups. To measure the effects of the
intervention, both one-way ANCOVA and independent samples t-test were employed. Statistical assumptions
for one-way ANCOVA and independent samples t-test that include independence, normality, homogeneity of
regression slopes, linearity and homogeneity of variance were checked prior the data analysis. Missing data were
handled using available-case analysis. Only participants with both baseline and post-intervention data were
included in the final analyses. As the sample size was small, no imputation methods were applied for missing
outcome data.

Results

Demographic and descriptive results

A total of 30 participants completed the post-intervention assessment, with 14 in the treatment-as-usual (TAU)
group and 16 in the GRT + GET group. Table 1 presents the demographic characteristics of participants by group
as well as overall. The mean age of the overall sample was 71.10 years (SD=6.72; range 63-87), and just over
half were male (53.3%). Most participants (60.0%) had completed only primary education, and 40.0% had never
married. In terms of clinical characteristics, 90.0% were classified as having mild dementia (CDR=1), with an
overall mean MMSE score of 17.33 (SD =4.03). More than half of the participants (56.7%) were considered frail
according to frailty status. No significant demographic differences were found between the two groups.

Randomized participants n=32
Analyzed =30 (2 dropouts)
_ _ Overall
Characteristics ;[;EE/:; r;lrerrgea;snu(s Su]gl) group (n=14) S(IQ{/;}; -:)S’Iiza%ln();g)(n =16) (n=30)
n(%) or mean (SD)

Age, years 70.57 (6.11) 71.56 (7.38) 71.10 (6.72)
Education

. 5(35.71) 2 (12.5) 7(23.3)
gr‘: rfl";r‘;‘al education 7(50.00) 11(68.75) 18(60.00)
«Lower secondary and above 2(14.29) 3(18.75) 5(16.7)
Gender 6 (42.86) 10(62.5) 16(53.3)
«Female 8(57.14) 6(35.5) 14(46.7)
f\ﬁ;i:;‘ileztatus 3(21.43) 2(12.5) 5(16.7)
«Divorced 2(14.29) 8(50) 10(33.3)
«Single 8(57.14) 4(25.0) 12(40.0)
Widowed 1(7.14) 2(12.5) 3(10.0)
o 12 (85.71) 15(93.8) 27(90)
e 2 (14.29) 1(6.2) 3(10)
Frailty status 9 (64.29) 4(25.0) 13(43.3)
«Frail 5(35.71) 12 (75.0) 17(56.7)
MMSE 16.57 (4.03) 18.00(4.03) 17.33(4.03)

Table 1. Baseline demographic differences between groups. *Fisher’s exact test. ®Independent samples t-test.
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Response rate

A total 12 GRT and 24 GET sessions were conducted. 13 participants (81%) in GRT attended all sessions, 2
participants missed 1 session due to appointments with doctors (attendance rate; 92%) and 1 participant missed
2 consecutive sessions because of personal reasons (attendance rate; 83%). Meanwhile in GET, 12 participants
(75%) completed all exercise sessions. 1 participant missed 4 sessions (attendance rate; 83%), 2 participants
missed 3 sessions (attendance rate 88%) and 1 participant missed 2 sessions (attendance rate 92%). Participants
who missed occasional sessions were not excluded from the analysis, provided they completed both baseline
and post-intervention assessments. Missed intervention sessions were treated as non-attendance and were not
replaced by imputation. Outcome analyses were conducted using available data from participants who completed
both time points (per-protocol analysis).

Baseline differences

There were no significant differences between the two groups in age, education, gender, marital status, CDR,
MMSE and frailty status. In terms of outcome measures at baseline, there were no significant differences between
2 groups in all outcome measures: MMSE, ACE-III, BAI, SWLS, GDS and FFMOT measures, except for QOL-
AD.

Main outcome results
Table 2 shows the means and SDs for QOL-AD, ACE-III, BAI, SWLS, MMSE, GDS and FFMOT at baseline and
post intervention.

One-way analysis of covariance (ANCOVA)

One-way analysis of covariance (ANCOVA) was used to assess the impact of the intervention on participants’
physical and mental health. Since the baseline score was anticipated to influence this relationship, it was measured
and included as a covariate in the analysis.

Before interpreting the outcome of the ANCOVA, its assumptions were tested. Only the ANCOVA outcomes
for the variables including QOL-AD, ACE-III, BAIL, SWLS, GDS, MMSE, 2MWT, 30 s Chair stand, chair sit and
reach, timed 8 ft up and go, and one-legged stance are valid as the other variables did not fulfill the assumptions
of ANCOVA. All results were not statistically significant.

Independent sample t-test

Independent samples t-test was used to compare the pre-post differences of the measures as reported by the
participants in the TAU (n=14) and GET + GRT group (n=16). Table 3 shows the differences mean and SDs for
pre-post QOL-AD, ACE-III, BAI. SWLS, GDS and FFMOT scores.

As the assumption of normality was violated for MMSE, SWLS, Chair Sit and Reach, timed 8-feet up and go,
and one-legged stance, Mann-Whitney U test was conducted to measure the presence of significance pre-post
difference between TAU and GET + GRT group. Out of the independent sample t-tests, only the t-test for QOL-
AD was statistically significant, with GRT + GET group (M =5.00, SD = 5.54) reporting better quality of life, 95%
CI (-11.44, -1.98), than the TAU group (M = -1.71, SD=7.10), t (28) = —2.91, p <.007, two-tailed, d=1.05. This
effect can be described as a large effect size.

For Mann-Whitney U tests, only the analysis for SWLS was statistically significant. The analysis indicated
that the SWLS of the participants from GRT + GET group (Mean Rank=18.63, n=16) were significantly higher
than those of the TAU group (Mean Rank=11.93, n=14), U=62.00, p<.037, two-tailed. This effect can be
described as “medium” (r=.38).

ANCOVA and independent sample t-test analysis were conducted for the subscale of ACE-III, namely
attention, memory, verbal fluency, language, and visuospatial abilities, and no significant results was found.

Discussion

Generally, both reminiscence work and physical exercises are beneficial for people with cognitive decline.
The present study is a preliminary randomized controlled trial to evaluate the effects of combined Group
Reminiscence Therapy (GRT) and Group Exercise Therapy (GET) on psychological and physical wellbeing
among older adults with mild to moderate dementia living in care homes in Malaysia. Results from this study
show that the combined intervention of GRT and GET, which lasts for about one hour three times a week for
12 consecutive weeks, have significantly improved the quality of life and life satisfaction in older adults with
dementia compared to the group of older adults with dementia receiving only standard care.

It is important to note that differences were observed between the ANCOVA and independent t-test/Mann-
Whitney analyses for QOL-AD and SWLS. The independent sample tests compared post-test scores directly,
while ANCOVA adjusted for baseline differences, yielding a more conservative estimate of intervention effects.
In this study, small baseline imbalances and the relatively small sample size likely reduced the statistical power
of the ANCOVA, resulting in non-significant findings despite significant differences indicated by the unadjusted
tests. This suggests that the intervention may have had a positive effect on quality of life and life satisfaction,
although results should be interpreted with caution.

The positive results on quality of life showed consistency with previous studies on reminiscence work®>!* and
physical exercise®®>!. These results can support the hypothesis that combined modalities in training or therapy
can result in positive outcomes for older adults with dementia. However, the QoL improvement in ‘GRT +
GET’ group of about five points which is commonly achievable even when conducting reminiscence therapy
or exercise therapy alone'®2. Additionally, the improvement of QoL in the experimental group of this study
could be observed because of the evident chronic deficiency of meaningful cognitive and physical activities in
residential homes for the older adults. The lack of meaningful activities for older adults within residential homes
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Measures Baseline Post-Intervention ANCOVA
Mean (SD) Mean (SD) n | F(1,27),p value
QOL-AD
GRT+GET |27.31(5.46) | 32.31(5.16) 16
1.16, p=.291
TAU 34.86(7.00) 33.14(6.71) 14
ACE-III
GRT +GET | 41.81(10.95) | 45.56(15.90) 16
3.57, p=.07
TAU 41.50(12.94) 38.86(11.62) 14
BAI
GRT+GET | 9.87(11.55) | 10.31(9.09) 16
1.01,p=.33
TAU 8.50(8.27) 6.86(9.53) 14
SWLS
GRT +GET | 24.56(6.43) 23.56(6.18) 16
2.70, p=.11
TAU 25.43 (5.71) 20.14(7.19) 14
GDS
GRT+GET | 6.13(3.42) 4.44(3.79) 16
071, p=41
TAU 4.36(3.61) 4.43(3.11) 14
MMSE
GRT+GET | 18.00(4.03) 18.87 (4.26) 16
0.17, p=.68
TAU 16.57(4.03) | 18.86 (3.13) 14
FEMOT
2MWT (M)
GRT+GET | 91.43(17.97) | 114.89(26.65) 16
0.15,p=.70
TAU 100.97(25.22) | 116.37(39.40) 14
30 s Chair stand (repetitions)
GRT+GET | 10.31(2.98) | 11.19 (2.48) 16
0.494, p=.49
TAU 10.00(3.92) 11.57(3.30) 14
Chair sit and reach (CM)
GRT+GET | -5.81(9.72) | -16.03(12.78) 16
0.00, p=.98
TAU —3.14(12.26) | -14.36(11.72) 14
Back scratch (CM)
GRT+GET | —10.66(15.38) | —18.31(14.84) 16 NA
TAU ~16.68(15.25) | —24.36(21.30) 14
Timed 8 ft up and go (seconds)
GRT+GET | 10.64(3.55) 9.93(3.06) 16
1.66, p=21
TAU 11.46(3.19) | 9.24(2.56) 14
One-legged stance
GRT+GET | 5.78(7.92) 7.90(13.47) 16
0.00, p=.95
TAU 5.47(9.40) 8.02(7.44) 14
Handgrip strength (kg)
GRT +GET | 14.44(4.30) 13.92(3.95) 16 NA
TAU 16.31(7.02) 14.43(7.52) 14

Table 2. Intervention outcomes: the effect of GRT + GET.

is common even in developed countries®’, and remains a major concern for developing nations like Malaysia.
Positive results for QOL especially in care home settings is consistent with findings by Woods, Spector et al. 1°.
Participants in the intervention group have reported ‘never involved in such activities and were happy’ to be part
of study and were saddened when told that the study would be completed. Some have indicated ‘nothing to do
after this’ after the study concluded. Further research is required to see whether different activities that can instill
sense of meaning among older adults can also have positive effects on their wellbeing. It would also be good to
compare effects with older adults in community settings.

For depressive symptoms, assessed using the GDS, a positive but non-significant effect was observed. In the
present study, the intervention did not produce significant improvements in depressive symptoms or cognitive
performance, which contrasts with prior studies reporting positive effects of reminiscence therapy and combined
interventions®!®141517:27 Notably, Azcurra!® explicitly excluded individuals with major psychiatric disorders
including schizophrenia and major affective disorders as well as those with unstable medical conditions. In
contrast, many of the other studies (e.g., those included in meta-analyses and systematic reviews) did not
consistently specify such exclusions, which may indicate inclusion of participants with higher baseline severity
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Group

Treatment as usual | GRT + GET

(n=14) (n=16)
QOL-AD ~1.71 (7.10) 5.00 (5.54)
ACE-III —-2.64 (7.14) 3.75 (10.67)
BAI —-1.64 (8.76) 0.44 (7.53)
SWLS ~5.29 (7.79) ~1.00 (6.47)
GDS 0.07 (3.91) -1.69 (2.75)
MMSE 2.29 (3.20) 0.88 (4.95)
FFMOT
2MWT (M) 15.4 (40.45) 23.46 (20.44)
30 s Chair stand(repetitions) 1.57 (2.68) 0.88 (2.55)
Chair sit and reach (CM) —11.21 (12.85) —-10.22 (9.95)
Back scratch (CM) —-7.68 (10.23) —-7.66 (10.78)
Timed 8 ft up and go (seconds) | -2.22 (2.12) -0.71(3.32)
One-legged stance 2.55(10.16) 2.11(13.41)
Handgrip strength(kg) —1.88(1.99) —0.52 (4.02)

Table 3. Between-group comparisons of outcome measures at post-test. Values are presented as medians
(IQR). U-values and p-values for Mann-Whitney U tests are reported in the results text.

of depression or cognitive impairment. Our more stringent eligibility criteria excluding major psychiatric and
neurological conditions likely reduced baseline variability, thereby diminishing the likelihood of detecting
statistically significant changes in depression or cognition.

Cognitive performance showed a positive trend in ‘GRT + GET’ group but the improvement is not statistically
different between groups. The present non-significant findings on cognition showed inconsistencies with past
findings regarding the cognitive effects of therapies*>**. This non-significant performance on cognition may be
due to ACE-III being a more demanding test since majority of participants are low in education and physically
frail.

Both the control and intervention groups showed decrease in life satisfaction score, but it was noted that
the decrease among the intervention group is statistically significant less than the TAU group. This finding is
consistent with findings which reported significant improvement in GRT intervention!®>>>¢. The decrease in life
satisfactions may be due to external factors such as lack of fulfilling care within a care home setting, which leads
to lower sense of life satisfaction. As reported, there are generally a lack of meaningful recreational activities
in Malaysian care homes, and while the activities of this study have been found meaningful and interesting to
the participants, the effects may not be as prominent when taking into account the effects of their immediate
environment.

In terms of physical well-being, the present study did not establish statistically significant outcomes between
groups. However, some of the trends in the results were congruent with past findings. For example, less
deterioration in handgrip strength in intervention group was consistent with past findings on physical exercise®.
To note, 75% of participants in intervention group are considered frail according to the frailty test compared to
the control group where only 37.5% were frail. The physical activities of older adults measured in this study using
physical activity scale of elderly (PASE) also showed that 81.25% participants in ‘GRT + GET’ group were ‘not
normal’ compared to 75% of participants in control group. The baseline measure of older adults in FFMOT was
also lower than the normative data of some past research*:*>7, The frailty of older adults may have restricted
participation in physical activities and contributed to weak baseline measures of functional fitness. It is uncertain
whether this can lead to worsened wellbeing scores, as there has also been a study on older adults with difference
in frailty status reporting equivalent scores on wellbeing in past research.

In conclusion, the results of our preliminary randomized controlled trial support the hypothesis that
combined group reminiscence therapy and group exercise therapy supports quality of life and life satisfaction,
thus enhancing psychological and physical wellbeing among older adults with mild to moderate dementia in
care home settings.

Conclusions and recommendation

The aim of our study was to investigate the effects of combined group reminiscence therapy (GRT) and group
exercise therapy (GET) on psychological wellbeing and functional fitness among older adults with dementia.
The findings revealed the participants from the group reminiscence therapy and group exercise therapy group
reported statistically significant higher quality of life and satisfaction with life, with a medium to large effect
size. There are no other statistically significant results found for other psychosocial measures. Functional Fitness
MOT was found to deteriorate in both groups with a lesser amount in the intervention group. These results study
suggest that combined GRT and GET may induce some psychosocial benefits, in particular quality of life and
some positive trend in deceleration of functional fitness deterioration among older adults with mild to moderate
dementia. It is important to preserve psychological and physical wellbeing to maintain functional independence
as long as possible among older adults with dementia. Maintaining mental and physical health is crucial for
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older adults with dementia to preserve their functional independence for as long as possible. Additionally, it is
recommended that all healthcare professionals working with older adults implement “memory therapy,” which
is tailored to the individual’s needs and physiological characteristics. This approach promotes mental well-being
and functional fitness, protects against chronic diseases, and enhances overall quality of life.

Limitations of the study

This study has several limitations that should be taken into account when interpreting and generalizing the
findings. First, it was difficult to recruit a sufficient number of participants who could commit to the program,
resulting in a small sample size that affected the statistical power of the study. Although an a priori power
analysis indicated that 34 participants were required to achieve adequate power to detect medium effect sizes
(f=0.25, a=0.05, power=0.80), the final analyzed sample included only 30 participants due to attrition. This
shortfall likely reduced statistical power, and therefore the non-significant findings for depressive symptoms and
cognitive performance may reflect insufficient power rather than the absence of an intervention effect. Second,
all participants were recruited from a single residential care home, which limits the generalizability of the
findings to other populations and settings. Third, missing data were handled using available-case analysis, and
no multiple imputation or weighting procedures were applied, which may have introduced attrition bias. Fourth,
three of the instruments used (BAI-Malay, QOL-Malay, and M-ACE) were translated versions of original scales
and, as relatively new adaptations, may require further validation within the Malaysian population. Finally, the
settings for the life story activity may be difficult to replicate for other researchers, particularly those working in
different cultural contexts.

Future research should consider larger multi-site trials with more diverse samples to increase generalizability.
Studies employing longer follow-up periods are needed to examine the sustainability of intervention effects. In
addition, future work should use advanced methods such as multiple imputation to handle missing data and
reduce bias associated with attrition.

Data availability
The datasets used and/or analysed during the current study available from the corresponding author on reason-
able request.
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