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Background: There is a growing evidence on the bene¯ts of exercise for older people living with dementia in
developed countries. However, cultural, health-care systems and environmental di®erences may impact on the
uptake of exercise and outcomes in di®erent regions of the world.
Objective: This study synthesised the available evidence examining the e®ectiveness of exercise interven-
tions on improving physical function and reducing behavioural symptoms in community-dwelling older people
living with dementia in Asia, and the impact on their informal carers.
Methods: Six databases were searched to November 2021. Randomised controlled trials (RCTs) or qua-
si-experimental studies evaluating exercise interventions for community-dwelling older people with dementia
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living in Asia were included. The Cochrane risk-of-bias tool for randomised trials and Downs and Black
checklist had been used to assess methodological quality of the studies. Meta-analyses using a ¯xed e®ects
model assessed the e®ects of exercise interventions where su±cient data were available. Mean di®erence (MD)
with 95% con¯dence interval (CI) was used to pool results.
Results: Nine studies (¯ve RCTs) were included (Hong Kong-4, China-1, South Korea-2, Taiwan-1, Indo-
nesia-1). Exercise improved dynamic balance [Functional Reach (2 studies, n ¼ 111 people with dementia),
MD ¼ 2:61, 95% CI (1.55, 3.67)], but not for the Berg Balance Scale (MD ¼ 1:10, 95% CI [�2.88, 5.07]),
Timed Up and Go (MD ¼ �3:47, 95% CI [�7.27, 0.33]) and 5 times sit to stand tests (MD ¼ �1:86, 95% CI
[�5.27, 1.54]). Single studies where data could not be pooled showed no e®ect of exercise on behavioural
symptoms or impact on informal carers.
Conclusion: Exercise appeared to have a bene¯cial e®ect on improving balance performance among older
people with dementia living in Asia, however, this evidence is limited and inconsistent, and should be
interpreted with caution. Further high-quality large RCTs are necessary for advancing the evidence base of
exercise interventions for this population.

Keywords: Asia; caregivers; dementia; exercise; physical functional performance.

Introduction
Dementia is a worldwide public health concern
that primarily a®ects older people. It was the ¯fth
leading cause of death globally in 2016, contrib-
uting 28.8 million Disability Adjusted Life Years
lost.1 The number of people living with dementia
worldwide is expected to increase from 55.2 million
in 2020 to 152 million by 2050.2 More than two-
thirds of people living with dementia live in Asia,
and countries in Asia are rapidly ageing.3 These
factors have seen many of these countries facing
challenges, particularly in providing health-care
services that are only starting to focus on ageing
populations, and more speci¯cally on management
of dementia care.4

As well as the cognitive decline in people living
with dementia, dementia can lead to impairments
of gait,5 disability and dependency,6 at least 50%
increase in risk of falls,7 and also increased burden
and psychological stress for their family and car-
ers,8,9 and increased costs for health-care and so-
cial-care systems.10,11 All of these factors highlight
the importance of programmes that can address
these issues for people with dementia and their carers.

Previous systematic reviews and meta-analyses
have reported signi¯cant positive e®ects of exercise
on physical function of older adults with dementia
(e.g., balance, mobility and endurance), beha-
vioural symptoms and impact on informal car-
ers.12–17 Sixty percent of the world's population
live in Asia,18 however, these reviews have included
predominantly studies from non-Asian countries.
Moderate di®erences in the contexts of culture,

environment, knowledge/preferences of consumers
and health-care systems between non-Asian and
Asian countries may limit these interventions
being directly implemented with similar e®ects in
Asian countries. For example, cross-cultural issues
in°uencing translation of research have been
reported in reviews of other health conditions,19

including falls.20 Therefore, it is likely that research
evidence from non-Asian countries may need to be
explored in the Asian context to be directly ap-
plicable and be able to be e®ective in translation
into Asian countries.

There were several additional limitations asso-
ciated with these previous reviews, including
grouping of studies regardless of the di®erences in
settings (long term/residential care, hospital and
community settings), and severity of cognitive
impairment (with or without presence of demen-
tia). The di®erence in settings may in°uence what
interventions can be undertaken and resources
available to support the interventions within a
particular setting. Grouping of people with mild
cognitive impairment (MCI) with those who had a
diagnosed dementia may create substantial het-
erogeneity in the sample, particularly as MCI does
not necessarily lead to dementia.21 In light of these
limitations and the growing need for evidence to
guide dementia care planning in the ageing com-
munity of Asia, it is important to evaluate exercise
e®ects focussing on people with dementia who are
living in the community, and in an Asian country
so that the evidence will be more readily applicable
to this population.
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The aims of this review were to synthesise the
available evidence on the e®ectiveness of exercise
interventions on physical function, and beha-
vioural symptoms of community-dwelling older
people with dementia living in Asia, and the im-
pact of these programmes on their informal carers.

Method

Design

This study was a systematic review and meta-
analysis.

Inclusion criteria

The inclusion criteria were that the study (1) was
conducted in a country within Asia; (2) recruited
community-dwelling people aged 60 years or above
(because many parts of Asia have a \young old"
population, therefore the commonly used age cut-
point for older people is de¯ned as people aged �
60 years); (3) involved participants with a medical
diagnosis of any type of dementia; (4) used an ex-
ercise or physical activity programme as an inter-
vention for which the e®ect from the intervention
could be clearly demonstrated; (5) had a control
group that received usual care, no routine inter-
vention, placebo; or comparison group(s) that re-
ceived other interventions; (6) reported outcomes
of physical function (the ability to perform activi-
ties of daily living, and measures of balance, mo-
bility, endurance and strength), behavioural
symptoms (the behavioural and psychological
symptoms experienced by people with dementia
including hallucination, aggression, agitation and
inhibition), and/or impact on informal carers
(feelings of burden experienced by informal carers
of people with dementia related to their physical
functioning, emotional, ¯nancial and social well-
being) and (7) design was a randomised controlled
trial (RCT), pilot RCT or quasi-experimental
study.

Exclusion criteria

Studies were excluded if they (1) published in
languages other than English; (2) had a study
sample mean age < 60 years, or more than 50% of
the sample aged < 60 years; (3) were letters,

commentaries, systematic reviews, case studies,
qualitative papers, poster abstracts or dissertations.

Procedure

The following electronic databases were searched
from inception to November 2021 to identify studies
meeting the inclusion criteria: CINAHL, Ovid
Medline, PubMed, Ovid Embase, PsycINFO and
Scopus. Grey literature was not included due to the
variability of scienti¯c rigour and lack of guidelines
in performing grey literature searches systematical-
ly.22–24 Medical Subject Heading (MeSH) terms
where appropriate were used in the search. An ex-
ample of the search strategy used for the Ovid da-
tabase is presented in Appendix A. In addition, the
reference lists of all selected articles and excluded
review articles were checked for relevant articles.

Three stages were conducted in selecting papers:
stage one included initially screening the titles by
the ¯rst author (YMS) based on the eligibility
criteria to identify relevant papers. Stage two in-
volved (YMS) fully screening the abstracts. This
was followed by stage three which involved (YMS)
screening the full articles then discussing with
other authors (KDH and EB) on ¯nal papers to
identify whether they met the inclusion criteria
and to achieve consensus. The Preferred Reporting
Items for Systematic Reviews and Meta-Analyses
(PRISMA) guidelines were adhered to, to ensure
the results were reported systematically.25 After
the selection of studies, data were extracted by
(YMS) using a data extraction form for the char-
acteristics of study design, purpose, intervention,
participants, sample size, programme dropout rate,
dementia severity, outcome measures, ¯ndings/ef-
fect of the intervention, intervention duration and
follow-up (FU) assessment time points.

The Cochrane risk-of-bias tool for randomised
trials26 was used to assess methodological quality
of the RCT articles and Downs and Black check-
list27 was used to assess the quasi-experimental
studies. Two researchers assessed each paper in-
dependently. Care was taken to ensure the author
(s) did not review the quality of any co-authored
paper. For the Cochrane risk-of-bias tool, the key
domains assessed by the tool included (1) sequence
generation; (2) allocation concealment; (3) blind-
ing of participants, personnel and outcome asses-
sors; (4) incomplete outcome data; (5) selective
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outcome reporting and (6) other sources of bias.24

Articles were identi¯ed (across domains) as \low
risk of bias" if they had low risk of bias for all
key domains; \unclear risk of bias" if they had
unclear risk of bias for one or more key domains; or
\high risk of bias" if they had high risk of bias for
one or more key domains.24 The Downs and
Black checklist provides an overall numeric score
out of 27 points based on ¯ve themed sections:
study quality (overall quality), external validity
(ability to generalize ¯ndings), study bias (in
interventions and outcome measures), confounding
and selection bias (in sampling) and power
(sample size).27

Data analysis

Physical function and behavioural symptoms of
people with dementia, and impact on informal
carers of older people with dementia were assessed
by various measures in the included studies. In-
verse variance using the DerSimonian and Laird's
method28 and ¯xed e®ect meta-analyses29 was
performed for outcomes where data were available
to be pooled for meta-analyses. The consistency in
results between studies in the meta-analyses was
assessed using I 2 where a value of 0% indicated no
heterogeneity and larger values showed increasing
heterogeneity.30 The mean di®erence (MD) and
95% con¯dence intervals (CI) were used to pool
continuous outcome measures that used the same
units of measurement at the end of the intervention
regardless of the type of exercise or physical ac-
tivity intervention. Where quasi-experimental
studies were present and there were su±cient
studies, a sensitivity analysis was planned to assess
if studies of lower scienti¯c quality a®ected the
meta-analyses results. Sub-group analysis was also
planned if there were su±cient studies to perform
sub-group analysis.29

The corresponding authors of included studies
were contacted for further information where data
in the published articles were insu±cient for meta-
analysis. Where standard deviations (SD) were
unavailable from the study or from author contact,
it was calculated with the formula of
SD ¼ Standard Error ðSEÞ � ffiffiffi

n
p

. Review Manag-
er (RevMan) version 5.4.131 was used to pool data
where two or more studies reported the same out-
come for the meta-analyses. Statistical signi¯cance
was set at p < 0:05 for all analyses.

Results

Four thousand, two hundred and ¯fty-two papers
were generated by the search strategy from the six
databases. Following removal of duplicate articles,
screening of title, abstract and full text (see Fig. 1,
study °owchart), nine articles were included in the
review. The included studies had 511 people with
dementia and 82 carers; with 482 (94.3%) people
with dementia and 73 (89%) carers completing
post-programme testing. Five studies were
RCTs,32–36 one was a pilot study that used a
clustered randomised design37 and three quasi-ex-
perimental studies38–40 were included. Four studies
were conducted in Hong Kong,32,33,35,37 two from
South Korea,34,39 one from China,36 Taiwan40 and
Indonesia,38 respectively.

Sample sizes across the studies ranged from 26
to 90 participants with dementia [mean (SD) of
56.8 (�21:3) participants)] (Table 1). Participants
with dementia had an average age of 78.0 (�6:1)
(one study did not report the mean/SD for age),38

and 60% were female. Two studies also included
carers as participants, with a mean (SD) sample
size of carers being 41 (�21:2).33,37 Ninety percent
of the carer samples were female, and the average
age of carers in one study was 51.3 (�19:0),37 while
the Law and Kwok study reported that 28.5% of
their sample of carers were aged over 50 years (did
not report mean age data).33

Four of the ¯ve authors replied to our email
contacts and provided missing information re-
quired for meta-analyses. One author did not pro-
vide the SD of an outcome measure and therefore
this was calculated by a review author. Liu et al.37

clari¯ed that their data analyses had accounted for
the clustering e®ect due to the study design.

Types of exercise used in the studies

There were three types of exercise used in the
included studies including multimodal exercise
programmes (5 studies),32–35,39 aerobic exercise
(3 studies)36,38,40 and tai chi (1 study).37

Multimodal exercise programmes

Five trials tested multimodal exercise programmes
that comprised more than one exercise type.32–35,39

The intervention duration varied between 5 and
52 weeks with a re-assessment at the end of the
intervention. One study had an additional FU
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assessment 12 weeks after the programme
ended.32 The multimodal exercise interventions
comprised of limb mobilisation exercise,32,33 limb
strengthening exercise,32 balance exercise,32

walking,32,33 aerobic exercise,33,35 shoulder pulley
exercise,33 °exibility exercise35 and the Otago
exercise programme.34,39 Three studies provided

programmes which included a discrete exercise
component being reported, but also included an
additional element of non-exercise intervention
such as self-management support;33 whole-body
vibration (WBV) training;32 handicraft and
music activities39 and a cognition pro-
gramme.34,39 However, for these studies, the

Fig. 1. Study selection °ow chart.
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exercise intervention e®ect was clearly able to be
identi¯ed compared to the control group.

Three studies reported dropout rates between
3.5%35 to 5.5%32 for people with dementia,
and 5%33 for carers. Reasons for participants with
dementia withdrawing were hospitalisation,32,33

declined to continue35 and death.35 Two studies
reported exercise adherence rates of 86%32 and
94.4%.33 Reasons for non-participation included
knee pain onset, holiday, did not like the vibration
training, regular medical FU32,33 and medical
conditions.33 No adverse events were reported.

Aerobic exercise

Three studies investigated the e®ectiveness of
aerobic exercise including cycling training,36

walking40 and low-impact aerobic exercise.38 The
intervention duration varied between 4 and 24
weeks with re-assessment at the end of the inter-
vention. One study reported a dropout rate of
23.3%, and reasons for participants with dementia
withdrawing were hospitalisation, carer changed
and refused to participate.40 No adverse events
were reported.

Tai chi

Liu et al.37 investigated the e®ectiveness of Tai-chi
exercise. The programme was delivered by a Tai-
chi master at a community centre over a 16-week
period with re-assessment at the end of the inter-
vention. Carers were actively engaged to provide
supervision and support in undertaking the Tai-chi
programme at home. The dropout rates were 38%
in the Tai-chi group. Reasons for participants with
dementia withdrawing were hospitalisation, de-
clined to continue and carer health issue. Adher-
ence rate was 81% for Tai-chi practice sessions,
recruitment rate was 58% and positive engagement
in the exercise programme was reported. No ad-
verse events were reported.

Quality of studies

The risk of bias assessment for each study is
reported in Tables 2 and 3. Based on the assess-
ment criteria in Cochrane risk-of-bias tool, four
RCT studies did not provide su±cient information
and were scored as having an unclear risk of
bias.32,34–36 Two studies were assessed as having a

Table 2. The Cochrane risk-of-bias tool for randomised trials.

Study Selection bias Performance bias Attrition bias Reporting bias Other bias
Sequence
generation

Allocation
concealment

Blinding of participants,
personnel and outcome assessors

Incomplete
outcome data

Selective outcome
reporting

Free of
other bias

Liu et al. � x � x x �
Lam et al. � x � � x x
Law and Kwok x x � � x x
Yang et al. x x x x x x
Miu et al. x x x x x x
Lee and Don Kim x x x x x x

Notes: Bias was scored as low risk (�), unclear (x) or high risk (�). Selective outcome reporting domain was scored with unclear
for the studies if the study protocol is not available.

Table 3. Down and Black quality checklist for quasi-experimental studies.

Study
Reporting

(10)
External

validity (3)
Internal

validity bias (7)

Internal validity
confounding

selection bias (7)
Su±ciently
powered?

Subtotal
score (27)

Quality
interpretation

Shih et al. 9 2 5 4 Yes 20 Good
Kim et al. 4 1 3 1 No 9 Poor
Juniarti et al. 7 0 5 3 Yes 15 Fair

Notes: Values in parentheses indicate total score available. Adapted Downs and Black (1998) quality appraisal checklist: 27
total points possible ratings for poor (� 14), fair (14–19), good (20–25), excellent (26–28).
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high risk of bias33,37 due to lack of blinding and
selection bias attributable to small sample size and
recruitment strategy used, respectively. For the
quasi-experimental studies, one study was assessed
as having good quality40 with a total score of 20,
another was assessed as having poor quality39

(total score 9) and the third study was assessed as
having fair quality38 (total score 15).

E®ectiveness of exercise programmes

Various outcome measures were used across the
nine studies in this review. Assessment tools used
in more than one study were the Timed Up and Go
(TUG) test (3 studies),32,37,39 Functional Reach
(FR) (2 studies),35,37 Berg Balance Scale (BBS) (2
studies),32,35 5 times sit to stand (2 studies)32,37

and the Neuropsychiatric Inventory-Questionnaire
(NPI-Q) (2 studies).33,36 Because of the small
number of studies which could be included in each
meta-analysis, sensitivity analysis, sub-group
analysis and publication bias detection (either
using funnel plot asymmetrical testing or Egger's
regression method) were not able to be
performed.29,41,42

Physical function

Balance. Balance outcomes were reported in three
studies, using the FR test,35,37 the Step Test,37 the
BBS32,35 and the Tinetti Performance Oriented

Mobility Assessment (POMA) balance score.32

Pooled results from Liu et al.37 and Miu et al.35

indicated a bene¯t of their exercise interventions
on FR performance compared to controls (MD
[95% CI]¼ 2.61 [1.55 to 3.67], heterogeneity:
I 2 ¼ 0%, p ¼ 0:95) (Fig. 2). In contrast, pooled
results from Lam et al.32 and Miu et al.35 indicated
no bene¯t of their exercise interventions on BBS
performance compared to controls (MD [95%
CI]¼ 1.10 [�2.88 to 5.07], heterogeneity: I 2 ¼ 0%,
p ¼ 0:45) (Fig. 3).

There were two single studies where the balance
outcomes could not be pooled. Liu et al.37 reported
a bene¯t of their exercise intervention on Step Test
performance [E®ect size (Cohen's d)¼ 0.24] com-
pared to controls (p-value was not reported). In
contrast, Lam et al.32 reported no bene¯t of their
exercise intervention on the Tinetti POMA balance
score [E®ect size ¼ 0:006, 95% CI (�0.1, 1.3),
p ¼ 0:705] compared to controls.

Functional mobility. Functional mobility was
reported by three studies using the TUG test32,37,39

and the Tinetti POMA gait score.32 Pooled results
from Lam et al.32 and Liu et al.37 indicated no
bene¯t of their exercise interventions on TUG test
performance compared to controls (MD ½95%CI	 ¼
�3:47 [�7.27 to 0.33], heterogeneity: I 2 ¼ 0%,
p ¼ 0:57) (Fig. 4). Kim et al.39 were not included in
the meta-analysis as they used a di®erent distance
of walking for their TUG test, but did report
a bene¯t of exercise on TUG (p < 0:05)

Fig. 2. Forest plot of comparison: intervention versus control for FR. FR ¼ Functional Reach, SD ¼ standard deviation,
CI ¼ confidence interval, IV ¼ inverse variance.

Fig. 3. Forest plot of comparison: intervention versus control for BBS. BBS ¼ Berg Balance Scale, SD ¼ standard deviation,
CI ¼ confidence interval, IV ¼ inverse variance.
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(actual e®ect size and p-value were not reported).
Data from Lam et al.32 also could not be pooled,
however, they reported no bene¯t of their exercise
intervention on the Tinetti POMA gait score [Ef-
fect size ¼ 0:034, 95% CI (�0.6, 0.4), p ¼ 0:178].

Endurance.Miu et al.35 separated the e®ects of
exercise into diagnostic groups (Alzheimer's dis-
ease group, and a mixed dementia group [Alzhei-
mer's diseaseþ vascular dementia, or vascular
dementia]) and reported a bene¯t of their exercise
intervention in the Alzheimer's disease group and
the mixed dementia group at 3 (p < 0:001) and 6
months (p ¼ 0:009) measured by the 6-min walk
test compared to controls (e®ect size was not
reported).

Lower limb strength. Three studies reported
lower limb strength outcomes using the 5 times sit
to stand test,32,37 and 30 s sit to stand test.39

Pooled results from Lam et al.32 and Liu et al.37

indicated no bene¯t of their exercise interventions
on lower limb strength on the 5 times sit to stand
test compared to controls (MD ½95%CI	 ¼ �1:86
[�5.27 to 1.54], heterogeneity: I 2 ¼ 0%, p ¼ 0:99)
(Fig. 5). Data from Kim et al.39 could not be
pooled, however, they reported improved 30 s sit to
stand test performance (p < 0:05) (actual e®ect
size and p-value were not reported).

Functional independence. Lee and Don
Kim34 reported no bene¯t of their exercise inter-
vention on functional independence as measured
by the Functional Independent Measure (FIM)
(p > 0:05) (e®ect size was not reported).

Balance con¯dence. Lam et al.32 reported no
bene¯t of their exercise intervention on balance
con¯dence using the Activities-speci¯c Balance
Con¯dence scale [E®ect size ¼ 0:005, 95% CI
(�6.1, 7.0), P ¼ 0:757].

Behavioural symptoms

Three studies reported behavioural symptom out-
comes.33,35,36 A meta-analysis was not able to be
performed even though two studies33,36 reported
the NPI score. Law and Kwok33 reported individ-
ual scores for each domain of the NPI-Q, while
Yang et al.36 reported the total score of the scale.
Law and Kwok33 reported a bene¯t of exercise on
behavioural symptoms as measured by the NPI-Q
score for carer stress (p ¼ 0:004) (e®ect size was
not reported). Yang et al.36 reported a signi¯cant
di®erence within the exercise intervention group as
measured by the NPI-Q (p ¼ 0:004) (e®ect size was
not reported), however, they did not report dif-
ferences between the intervention and control
groups. Miu et al.35 reported no bene¯t of their
exercise intervention on behavioural symptoms as
measured by the Cornell depression scale compared
to controls (p-value and e®ect size were not
reported).

Impact on informal carers

Two studies reported impact on informal carer
outcomes, although the results were not be able to
be pooled as these scales measured di®erent

Fig. 5. Forest plot of comparison: intervention versus control for 5 times sit to stand test, SD ¼ standard deviation, CI ¼
confidence interval, IV ¼ inverse variance.

Fig. 4. Forest plot of comparison: intervention versus control for TUG Test. TUG ¼ Timed Up and Go, SD ¼ standard
deviation, CI ¼ confidence interval, IV ¼ inverse variance.
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constructs of impact on carers.33,35 Miu et al.35

reported no e®ect of their exercise intervention on
the impact on informal carers using the Zarit
burden scale (p-value and e®ect size were not
reported), while Law and Kwok33 reported a ben-
e¯t of their exercise intervention measured by the
Revised Score for Caregiving Self-E±cacy
[(p ¼ 0:0001, 0.001, 0.005) for three domains of the
Revised Score for Caregiving Self-E±cacy] (e®ect
sizes were not reported).

Discussion

Despite the growing and promising evidence that
exercise programmes can improve physical func-
tion and reduce behavioural symptom outcomes of
older adults with dementia and the impact on their
informal carers, this systematic review identi¯ed
that little of this research occurred in Asia (where
60% of the world population live)18 and where the
ageing trajectory is increasing rapidly.3 Overall,
only four meta-analyses were able to be performed,
spread over three of the nine studies included in
this review. The results need to be interpreted with
caution due to the small number of studies, small
sample sizes and low or unknown risk of bias in the
majority of overall methodological quality ratings.
A meta-analysis of two studies shows that exercise
interventions may improve balance performance
when measured by a single task measurement (i.e.,
FR). However, this bene¯t was not demonstrated
in other meta-analyses when balance was measured
using a multi-task measurement scale (i.e., BBS),
or for functional mobility or lower limb strength.
Single studies where results could not be pooled
reported that their exercise interventions had no
e®ect on endurance, functional independence and
balance con¯dence. Single studies however did re-
port signi¯cant bene¯ts for lower limb strength
(30 s sit to stand) and balance (Step Test). Mixed
e®ects were reported on behavioural symptoms and
impact on informal carers between the single
studies reporting these outcomes.

Compared to other recent systematic reviews
not limited to Asia, where a substantially greater
number of research studies have been undertaken
and reported the bene¯ts of exercise to improve
physical function, behavioural symptoms, and to
reduce impact on informal carers,14,15,17 these
bene¯ts were not consistently identi¯ed in our re-
view. This is similar to ¯ndings of other systematic

reviews where research evidence in Asia relative to
the rest of the world are emerging, for example the
e®ectiveness of fall prevention programmes on
community-dwelling older people in Asia.20

The studies included in this paper varied sub-
stantially in terms of the nature of the exercise
programmes, dosage (session length (minutes),
frequency, duration of the exercise programme)
and participants characteristics (age, gender, de-
mentia severity). This, and the limited ability to
pool study results due to varied outcomes evalu-
ated between studies, limits conclusions able to be
made related to these factors that may in°uence
outcomes. Five out of nine studies28–31,35 used
multimodal exercise as the intervention (which
combine more than one exercise type) or included
an additional element of a non-exercise interven-
tion (where the exercise intervention e®ect was
clearly able to be identi¯ed compared to the control
group). Multimodal exercises usually included a
balance training component, which may help to
reduce falls risk. However, a systematic review of
exercise programmes to reduce falls risk in
cognitively intact older people,43 which highlighted
the importance of balance training to reduce falls
risk, also concluded that programmes needed to
include three hours of exercise/week to be likely to
reduce falls risk. Only one of the multimodal pro-
grammes in this review met this exercise dosage.33

Several studies focussed on participants with mild
severity dementia.34,36,38 Exercise interventions
that commence early after dementia diagnosis, or
when people have mild dementia severity may be
more likely to have e®ective outcomes than those
targeting people with more advanced dementia, al-
though further research is needed to con¯rm this.13

Overall, the studies indicated that community-
based exercise programmes appear to be safe and
feasible for older people with dementia living in
Asia. Most studies in this review utilised exercise
programmes limited to short, time limited or epi-
sodic bursts (between 4 and 52 weeks (Median ðIQR
½25; 75	Þ ¼ 9 [6.5, 20]), whereas guidelines and
recommendations highlight the need for exercise as
an approach to care utilised for people with de-
mentia needs to become a lifestyle change and a
sustained behaviour.14,44 This review identi¯ed
only one study32 that reported a 12-week FU while
the other eight studies did not conduct a FU as-
sessment. It is unknown if participants continued
to participate in exercises beyond the intervention
period to sustain any bene¯ts that were gained.
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Exercise load and intensities were reported for
some studies included in this review. However, in
other studies, aspects of intensity and load that
may have an e®ect on the ¯ndings, were reported
inconsistently. Based on the American College of
Sports Medicine (ACSM)45 exercise prescription
guidelines, increasing exercise intensity may lead to
the positive response of health and ¯tness bene¯ts,
and exercise below a minimum intensity or
threshold will likely not challenge the body su±-
ciently to result in physiologic adaptive changes
(the overload principle).

This review focussed on Asia because of the
cultural and health system factors in the Asian
context that may in°uence outcomes relative to
studies conducted in non-Asian countries.19,20

Factors that could possibly in°uence e®ective
translation of exercise interventions in Asian
countries may include: (1) family role including
¯lial piety; (2) health system and service including
people's expectations of health practitioners; (3)
lifestyle factors; (4) di®erent understanding of in-
tervention approach and prevention19,46 and (5)
barriers and facilitators to exercise participation
among older Asians such as cultural and family
values.46 It is also important to note that there is
considerable diversity between Asian countries
e.g., country income status. Most studies in this
review were from the more economically developed
Asian countries. More research and assistance to
conduct research in developing countries would
provide a more comprehensive evidence base for
exercise interventions for people with dementia in
Asia and enhance the translation of e®ective re-
search between Asian countries.

There were several limitations of this review. We
did not search the grey literature and have only in-
cluded studies published in English. It is possible
that if other studies exist, they may modify the
results. The small number of studies, small sample
size of individual studies likely resulting in some
outcomes being underpowered, unclear risk of bias
and only a few studies that were able to be pooled for
meta-analysis may have over-estimated the result of
meta-analysis and potentially limited the evidence
of this review. Another limitation is the absence of
FU assessments in most of the studies beyond the
formal intervention period to evaluate sustained,
longer term exercise participation.

Future research for large RCTs of community-
based exercise interventions for people with de-
mentia inAsia is needed to establishwhether exercise

is bene¯cial for improving physical function, reducing
behavioural symptoms and carer impact for this
population. There is also a need for greater standar-
disation of measures across studies to increase pool-
ing of data in future research to establish e®ects. In
addition, future studies should include longer term
FU to evaluate sustained exercise participation be-
yond the formal exercise programme duration.

Conclusion

Our review is a starting point to building the evi-
dence base of exercise for older people with de-
mentia living in Asian countries. Although one
meta-analysis (n ¼ 2 studies) identi¯ed improved
balance performance among older people with de-
mentia living in Asia, overall ¯ndings were incon-
sistent and limited by the small number of studies,
small sample sizes and risk of bias in the method-
ological quality. There is a need to strengthen the
research evidence investigating e®ectiveness of ex-
ercise interventions for people living with dementia
across Asia, including consideration of local con-
text factors that may in°uence uptake, sustained
participation and outcomes.
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