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y-based rehabilitation (CBR) centers on physical fitness, for community-dwelling
older adults living in Asian countries. This study is a systematic review and meta-analysis. Correspondence:
Seven English and two Chinese electronic databases were searched for randomised controlled Zulin Dou
trials (RCTs) and quasi-experimental studies that were conducted by centers providing CBR. Department of Rehabilitation Medicine,

. . . . The Third Affiliated Hospital of Sun Yat-
Independent reviewers screened, quality-appraised and extracted data. The primary outcome Sen Ul'lliversitlyl 600 Tianphle road #ianhe

was physical fitness measured by validated assessment tools, including the Timed Up and Go district, Guangzhou 51000, China.
Test (TUG), gait speed, hand grip strength, Functional Reach Test (FRT), and one-leg standing Tel: +86-18819815060
test. Assessments of activity of daily living and quality of life using tools including the Barth- Eﬁ;ﬁ%ﬁlﬁéﬁgﬁm
el Index, Short Form (SF)-12, and SF-36 were secondary outcomes. After screening 5,272

studies, 29 studies were included (16 RCTs, 13 quasi-experimental studies) from four coun-

tries. Meta-analyses found that CBR programs significantly decreased TUG time (mean differ-

ence [MD], -1.89 seconds; 95% confidence interval [95% Cl], -2.84 to -0.94: I’=0%; Z=3.90,

p<0.0001), improved gait speed (MD, 0.10 m/s; 95% Cl, 0.01-0.18; I>=0%; Z=2.26, p=0.02),

and increased one-leg standing time (MD, 2.81 seconds; 95% Cl, 0.41-5.22; [*’=00; Z=2.29,

p=0.02). Handgrip strength and FRT showed no statistically significant improvement in the

meta-analyses. CBR may improve aspects of physical fitness for older adults in Asian coun-

tries. However, variability in intervention components and measurement tools reduced the

ability to pool individual studies. Further trials are required with robust designs including

standardised measures of physical fitness.
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INTRODUCTION

The global population is ageing, with the proportion of older
adults (aged 60 years or over) increasing in nearly every country
[1]. Managing this change has been identified as a major public
health issue in many countries, especially in Asian countries [2].
The United Nations Economic and Social Commission for Asia
and the Pacific estimates that the proportion of older adults in
Asian countries will increase from 12.4% in 2018 to 25% (1.3
billion) in 2050 [3]. This social phenomenon in Asian countries
creates significant challenges for health, economic and social
services [4,5].

Taking modifiable (smoking, dietary, and exercise behaviors)
and non-modifiable (ageing processes) risk factors together, the
prevalence of chronic diseases increases with age [6]. The in-
creasing incidence of chronic diseases, including cardiovascular,
neurodegenerative, and metabolic diseases, is associated with
a decline in functional ability of older adults [7-9]. Functional
ability is defined as “having the capabilities that enable all peo-
ple to be and do what they have reason to value” and includes
basic activities of daily living (ADLs) such as dressing, toileting,
and ambulating [10]. Physical fitness is considered an essential
component of functional ability and refers to all movement
including during leisure or work time [11]. Impaired physical
fitness is associated with loss of independence, reduced ability
to perform ADL, reduced quality of life and increased mor-
tality [12,13]. Therefore, older adults should be encouraged to
maintain and improve their physical fitness to avoid associated
loss of functional ability and independence [14]. Rehabilitation
interventions, including exercises, occupational therapy, edu-
cation, and group training, effectively improve physical fitness
and performance of ADL of community-dwelling older adults
[15,16]. Concurrently, there is established level one evidence
that exercise reduces fall rates, improves endurance, range of
motion, muscle strength, balance, mental health, functional
ability, and health-related quality of life (HRQoL) in older adult
populations [17-23]. Hence, effective interventions implement-
ed by health systems that maintaining the physical fitness, func-
tional ability, and reduce rising pressure on health care costs of
older adults are important in the context of the ageing popula-
tion [4,24,25].

Rehabilitation is provided by general or rehabilitation hospi-
tals throughout China for individuals with new or chronic dis-
abilities. However, only approximately 1% of older adults have
access to timely, comprehensive rehabilitation services in their
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community [26]. To adequately meet the need for rehabilitation
services including services for older adults, World Health Orga-
nization (WHO) guidelines recommend community-based re-
habilitation (CBR) [27,28]. This focus on CBR aims to improve
HRQoL for individuals living with disabilities and prevent new
disability. CBR utilizes local community resources to deliver a
broad range of rehabilitation programs, which are provided by
healthcare professionals [29,30]. Previous research has demon-
strated that CBR has a positive impact on health and social
outcomes in developed Asian countries [31]. However, limita-
tions and barriers to implementing CBR in developing Asian
countries have also been described, such as lack of guidelines,
insufficient local medical resources, shortages of health care
professionals and limited programs being delivered by multidis-
ciplinary teams [32,33].

A systematic review reported that CBR can help to improve
both mental and physical function for individuals living with
disabilities and improve their HRQoL, however, this review
did not use aged-based inclusion criteria [29]. The quality of
randomised controlled trial (RCT) that have evaluated provid-
ing CBR for ageing populations are relatively low due to small
sample sizes, and limited reporting on intervention duration
[34-36]. A preliminary search of both the literature and PROS-
PERO identified no systematic reviews that have evaluated the
effectiveness of CBR for improving physical fitness or ADL
for community-dwelling older adults, or specifically for older
adults in Asian countries [37]. Different countries and regions
have different cultures and histories, which may influence the
effectiveness of CBR in older adult populations and implemen-
tation of CBR may differ in developed regions compared to
developing regions of the world. Therefore, the objective of this
systematic review was to synthesize the best available evidence
for the effectiveness of interventions performed in CBR centers
on physical fitness, ADL and HRQoL for older adults living in
Asian countries. Findings aimed to inform the ongoing devel-
opment of CBR in Asia counties and may be useful for other

developing countries.

METHODS

This review was undertaken according to a published proto-
col [38] and reported following Preferred Reporting Items for
Systematic Reviews and Meta-Analyses (PRISMA) guidelines
(Supplementary Table S1) [39]. The review was prospectively
registered on PROSPERO (CRD42021292088).



Search strategy

Advice on the search and data sources was provided by a senior
health sciences librarian. A three-step search strategy was used
that included electronic and manual searches to ensure all pub-
lished and unpublished literature in English and Chinese was
located for the reviews [40]. Preliminary web searches through
PubMed, CINAHL and Google Scholar using MeSH terminol-
ogy [41] aimed to identify similar systematic reviews and rele-
vant keywords. Then, a full text search with identified keywords
using seven English electronic databases (CINAHL, MEDLINE,
Scopus, ProQuest, Embase and Cochrane Library, and Web of
Science), two Chinese electronic databases (China National
Knowledge Internet and Wanfang Database) and grey literature
(OpenGrey) from inception dates to 1st January 2022 was com-
pleted. Searches were re-run on 1st March 2023 to identify any
new articles that were eligible for inclusion in the review. Final-
ly, a manual search of the reference lists of all identified publi-
cations, including any systematic reviews, was undertaken to
identify any additional studies. An example of a search strategy
performed on MEDLINE can be found in Supplementary Table
S2.

Inclusion and exclusion criteria

Two independent reviewers (WX and JU for English studies,
WX and DX for Chinese studies) screened the titles and ab-
stracts of all identified studies. Studies were included if: par-
ticipants were community-dwelling adults aged 60 years or
over living in 48 Asian countries (including Central, Northern,
South-Eastern, Western, and Far East) (https://www.ncbi.nlm.
nih.gov/mesh/68001208); interventions were programs con-
ducted by centers providing CBR (including physiotherapy,
exercise training, exercise, occupational therapy, Chinese tra-
ditional therapy, education, and medical services). Studies that
evaluated palliative care, rehabilitation in the home or inter-
ventions delivered by hospitals, individual community medical
practitioners or home visiting nurses were excluded; compar-
ators could be usual or standard care or another intervention
such as providing the control group with educational material.
Study designs included were RCT and quasi-experimental
trials. Case control studies, observational cohort studies, proto-
cols, conference abstracts, qualitative studies, and reviews were
excluded. Quasi-experimental studies were included as a source
of further evidence [42]. Healthcare interventions may often
be evaluated using quasi-experimental studies and preliminary
searches had indicated that there were limited numbers of RCT
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published that addressed the topic within the geographical
region of interest. The Cochrane handbook suggests that, if in-
cluding non-randomized studies, attention is paid to the study
design and addressing risk of bias (ROB) [42]. Quasi-experi-
mental studies were only included if the design included the use
of a control group and the ROB of any included quasi-experi-
mental studies was subsequently addressed by using an apprais-
al tool specific to quasi-experimental studies [43].

Data extraction and analysis

The primary outcome was physical fitness including Timed
Up and Go Test (TUG) [44], gait speed [45], handgrip strength
[46], Functional Reach Test (FRT) [47], and one-leg standing
test [48]. The TUG measures an individual’s ability to balance,
sit to stand and walk [44]. Gait speed (the speed at which an
individual walks) can be influenced by a number of factors,
both voluntary and involuntary, and marks a functional skill
that underpins a majority of the tasks that are essential to a per-
son’s ability to function on a daily basis [45]. Grip strength is a
measure of muscular strength or the maximum force/tension
generated by one’s forearm muscles which is a screening tool for
the measurement of upper body strength and overall strength
[46]. FRT aims to measure dynamic balance using one simple
task of reaching forward in a standing position [47]. The one-
leg standing test is used to assess static postural and balance
control [48].

The secondary outcomes were performance of ADL and
HRQoL [49,50]. Studies were only included if they measured
physical fitness outcomes using validated assessment tools, that
included the Barthel Index (BI) [51] and the Short Form (SF)-12
[52] and SF-36 [53].

Joanna Briggs Institute (JBI) critical appraisal tools for RCT
and quasi-experimental trials [40] were utilized for assessing
the methodological quality of all included studies by two inde-
pendent reviewers (DX and WX for Chinese articles and AMH
and WX for English articles). Any disagreement between the
two reviewers was resolved through discussion by all three re-
searchers to reach a consensus.

The standardized data extraction tool from the JBI reviewer’s
manual was utilized for quantitative data extraction, including
publication date, country, participants’ baseline characteristics,
study setting, methods, type, intensity, and duration of the CBR
intervention and data measuring outcomes relevant to physical
fitness, ADL and HRQoL [40]. Data extraction was conducted
by two independent reviewers (WX and JU) to ensure the accu-
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racy of all the extracted data.

Statistical analysis and data synthesis

All data were subjected to double data entry. The mean and
standard deviation of post-intervention quantitative outcome
data of the included studies was used for performing meta-anal-
yses [42]. However, studies with baseline differences between
the control group and intervention group were omitted from
these analyses. Data were entered into Review Manager 5 statis-
tical software and described graphically using forest plots [54].
Study data reported in non-parametric format (median, range
or inter-quartile range) or as standard errors were converted to
means and standard deviations [55]. I*-statistics and visual in-
spection of forest plots were used to assess heterogeneity which
was rated as low (25%), moderate (50%) or high (75%) [56].
Sensitivity analyses were performed when high heterogeneity
(>75%) occurred. Random effects models were used to calcu-
late effect sizes if there was substantial heterogeneity (I°>50%);
otherwise, a fixed-effects model was used [56]. Treatment ef-
fect results were presented as mean difference (MD) with 95%
confidence interval (95% CI). Studies unable to be pooled into
meta-analysis were reported narratively using tables [57].

We used the Grading of Recommendations, Assessment, De-
velopment, and Evaluations (GRADE) system, recommended
by Cochrane, to determine the certainty of evidence for the
primary outcome of physical fitness, and presented results in
a summary of findings table. The GRADE system categorizes
the certainty of the evidence as very low, low, moderate, or high
by rating the evidence through consideration of five domains:
ROB, inconsistency of results, indirectness, imprecision, and
publication bias [58]. The within-study ROB was downgraded
by one level if 25% or more of the participants in the compar-
isons were from included studies with high ROB. The incon-
sistency of results was assessed by considering heterogeneity
of point estimates, 95% Cls, and statistical measures, and was
downgraded by one level if there was a wide variation of effect
estimates or the I” statistic was greater than 50%. In terms of
indirectness, the quality of evidence was downgraded by one
level if more than 50% of participants differed to the target pop-
ulation. We downgraded the quality of evidence by one level
for imprecision if the sample size was less than 400 participants
and downgraded two levels if the sample size was less than 200
participants. Due to the small sample sizes and limited numbers
of studies we downgraded one level for suspicion of publication
bias.
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RESULTS

Literature search and study selection

The screening and selection of studies included in the review
is presented in Supplementary Fig. S1. A total of 5,272 studies
were identified through database searches and after final screen-
ing, 29 studies met the inclusion criteria. Studies excluded after
tull text review are summarized in Supplementary Table S3 with
reasons for exclusion. Eight English studies [31,59-65] were in-
cluded in meta-analyses. Twenty-one studies (14 English studies
[62,66-78] and seven Chinese studies [34-36,79-82]) were nar-
ratively synthesized due to unique outcomes evaluated, or active
interventions being delivered to the control groups. The seven
Chinese studies [34-36,79-82] included in the narrative synthe-
sis were of very low quality and the outcomes data were unable
to be extracted due to absence of information about the mode,
frequency and intensity of interventions that were evaluated.

Study characteristics

The characteristics of the included studies are presented in
Table 1. One study was conducted in Israel [67], four in Korea
[60,62,70,78], four in Japan [31,61,66,69], and 20 in China [34-
36,59,63-65,68,72,73,75-77,79-81,83-86]. There were 16 RCTs
[34-36,62,67-70,74,76-81,86], and 13 quasi-experimental stud-
ies [31,59-61,63-66,72,73,75,82,83]. The mean sample size of all
included studies was n=198 and the mean age of all participants
was 71.65+6.34 years. Nine studies [34-36,67,68,70,73,81,82]
recruited older adults with stroke, three studies [65,79,80]
recruited older adults with pulmonary dysfunction, four stud-
ies [62,63,66,71] older adults with knee pain, and 13 studies
[31,59-61,64,69,72,74,75-78,83] included participants with
other health conditions, including frailty, functional disabil-
ity, and heart disease. Of the CBR interventions provided, all
29 studies delivered exercises, 13 studies provided education
[34-36,63,65,67,68,77,79-81,83,85], and four studies provid-
ed counselling [34,63,68,84]. Eighteen studies [31,34-36,59-
61,63,67-69,71,72,75,78-80,85] compared CBR with usual care,
five studies [62,66,73,74,83] compared a new CBR intervention
with standard CBR medical care or placebo intervention, five
studies [64,65,70,76,86] compared CBR with home-based reha-
bilitation, and two studies [77,81] compared CBR with health
education.

Methodological quality appraisal
The methodological quality rating of the included studies (both



Table 1. Characteristics of included studies
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. .. Primary/secondary :

Reference/country Design Participants outcomes (how measured) Intervention group Control group

Cao [81]/China Quasi-exp Stroke survivors (n=70, Physical fitness (FMA) Education Usual care
CBR=35, control=35) Exercise®

Cui and Zhang [80]/ RCT COPD patients (n=150, Physical fitness (6MWT) Education Usual care

China CBR=75, control=75) Standardized drug therapy
Lung rehabilitation training
Exercise”

Dai [34]/China RCT Stroke survivors (n=76, Physical fitness (FMA)/ADL Education Usual care

CBR=38, control=38)  (BI) Exercise
Counselling”

Dunetal. [76]/China  RCT Adults>65 pre-frailty ~ Physical fitness (2.4-meter ~ Exercise: 15 min/3x/wk, once  Exercise without
(n=43, CBR=21, Up and Go, 6 min walk every other day/3 mo (stretch-  supervision
control=22) distance) ing exercise and strength

exercise)

Gongetal. [68]/China
Harel-Katz et al. [67]/
Israel

Hasegawa et al. [66]/
Japan

Inokuchi et al. [31]/
Japan

Ji [36]/China

Kamada et al. [69]/
Japan

Kao et al. [63]/China

Kwok and Tong [64]/
China

Lee et al. [62]/Korea

Lee etal. [78]/Korea

Li et al. [74]/China

RCT

RCT

Quasi-exp

Quasi-exp

RCT

RCT

Quasi-exp

Quasi-exp

RCT

RCT

RCT

Hypertensive patients
(n=450, CBR=232,
control=218)

Stroke survivors (n=39,
CBR=20, control=19)

High risk elderly indi-
viduals with motor
function decline
(n=193, CBR=68,
control=125)

>5 or more risk fac-
tors for fall (n=238,
CBR=144,
control=124)

Stroke survivors (n=74,
CBR=35, control=35)

Adults 40 to 79 years
old, (n=3,337,
CBR=2,518,
control=819)

Older people who suf-
fered from knee pain,
(n=205, CBR=114,
control=91)

Participants with mod-
erate or severe level
of impairment (n=50,
CBR=2518, HBR=819)

Older people with
osteoarthritis of the
knee, (n=44, CBR=29,
control=15)

Adults>60, (n=80,
CBR=40, control=40)

Olde people reside
within 15 walking dis-
tance from the hospi-
tal (n=269, CBR=129,
control=140)

Physical fitness (self report

physical activity)

Physical fitness (FIM)

Physical fitness (WOMAC

and VAS)

Physical fitness (TUG,

Education, counselling, group  Usual care
exercise: 2xwk/45-60 m/
6 mo

Occupational therapy-based
group intervention: 2.5 h/once
weekly/12 wk

Exercise: 2 h/per week/12 wk
(relaxation of general joints
and muscles, strength train-
ing, and stretching)

Usual care

Only observation

Exercise: 2 h/per week/17wk  Usual care

9FRT), 5SMWT, leg standing  (stretching and strengthening

test (LST)

Physical fitness (FMA)/ADL Education

(BD)

Physical fitness (regular
physical activity)

Physical fitness (WOMAC)

Physical fitness (Elderly

Mobility Scale [EMS], Berg
Balance Scale [BBS]/quali-

ty of life SF-12)

Physical fitness (WOM-

AC/6MWT)/HRQoL (SF-

36)

Physical fitness (angle of
ROM)

Physical fitness (fried frailty
criteria [FFC]/ADL [BI])

the hip flexors, hip extensors,

hip abductors and quadriceps

muscles, balance retraining

and cool-down)

Usual care
Exercise”

Exercise: for 3 yr

Exercise: 20 m/4 per week Usual care

(stretching and strengthening)
Education: 20 m/4 per week
Discussion: 40 m/4 per week
Exercise: 60 m 1-2 sessions/

w/6 mo (including flexibility,

strength, balance, and aerobic

exercise with pain manage-
ment)
Exercise: 1 h, 2x/per week/8 wk Waiting list control

(Tai Chi Qigong)

Home-based
rehabilitation

Resistance program: 2 h, 3x/ Usual care
per week/12 wk (resistance
program using an elastic band)
6-month medication adjust- Screening evaluation

ment, exercise instruction“),
nutritional support, physical
rehabilitation, social worker
consultation and specialty
referrals

(Continued to the next page)
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Table 1. Continued
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Reference/country

Design Participants

Primary/secondary
outcomes (how measured)

Intervention group Control group

Liang et al. [77]/China

Otaetal. [61]/Japan

Ru etal. [73]/China

Song et al. [83]/China

Song and Boo [60]/
Korea

Sun et al. [72]/China

Tong et al. [79]/China

Tsang et al. [65]/China

Wang et al. [71]/China

Yang et al. [59]/China

RCT
wan National Health
Insurance services
(n=733, CBR=382,
control=351)

Certified for long term
care need at the levels
of requiring support
(n=46, CBR=24,
control=22)

Quasi-exp Stroke survivors,
(n=1,008, CBR=520,
control=488)

(DEMMI score 39-67)
and had gait speed
of <1 m/s (n=28,
CBR=16, control=12)

RCT

RCT

Quasi-exp Adults>65, pre-frail,
candidates for home
visiting nursing ser-
vices (n=126, CBR=62,
control=64)

Quasi-exp Adults 65 years and
over (n=122, CBR=62,
control=60)

RCT COPD patients
(n=252, CBR=127,

control=125)

Pneumoconiosis
patients (n=181,
community-based
rehabilitation pro-
gram=155, home-
based rehabilitation
program=26)

KOA (n=189, CBR=103,
control=86)

Retro-
spective
study

RCT

Quasi-exp Adults>65 living in the
community (n=90,
CBR=45, control=45)

handgrip strength, gait
speed and physical activity)

Physical fitness (hand
grip strength, lower limb
strength, one legged stand-
ing, functional reach, TUG,
timed 10MWT)

Physical fitness (FMA)/
social functional activities
(BD)

Mobility (DEMMI), ADL
(BI), physical function
(SPPB)

Physical fitness (TUG, mea-
sure of frailty, hand grip
strength)

Physical fitness (total fitness
score), frailty (Kihon
checklist)

Physical fitness (6 min walk
distance)

Physical fitness (6 min walk
distance)/quality of life SF-
12

Physical fitness (five time sit
to stand test/ WOMAC and
TUG)

Physical fitness (SPPB, one
leg stance, forward reach,
TUG, 10MWT)

Yoo and Yoo [70]/Korea Quasi-exp Stroke survivors (n=28, Physical fitness (Wolf Motor

CBR=14, control=14)

Function Test (Korean ver-
sion), Motor Activity Log
(Korean version)/quality of
life (stroke short form)

Currently receiving Tai- Physical fitness (frailty score, Exercise: 45 m/12 mo (strength, Health education

balance, and flexibility) lessons
Education: 15m/12 mo
Exercise: 2xwk/12 wk” (ma- Usual care
chine training with light
resistance)
Group training: 2xwk/1 h/2yr  Usual care
(technique treatment)
Physical training: 2.5 h group ~ Placebo treatments

for 10 wk (balance, stretching,
pelvic floor exercises, aerobic
exercises)

Education: 2.5 h for 10 wk

Exercise, cognitive training, and Usual care
education for nutrition and
disease management

Exercise: two 40 m/1xwk/12 wk
(stretching, resistance exer-
cises with elastic TheraBands,
and aerobic movements

Exercise and music: 1xwk/
120 m/12 wk (warm-up,
followed by a main body
movement, and ended with a
relaxation exercise, with a 10-
min break between each part)

Usual care

Education Standardized drug

Standardized drug therapy therapy

Exercise training (4xwk/
30 m/12 wk)

2 Home-based

rehabilitation

Exercise

Health education, teaching en-
ergy conservation techniques
and panic control skills

Exercise: 30-40 min/3 days/ Exercise program

per week/2 wk guidance without
any exercise adher-
ence interventions
Exercise: 90 min/2x/wk/3 mo  Usual care

(a stick [length 100-110 cm] or
trekking pole for substitution,
TheraBand, sandbag and a
small ball led by a physical

therapist)
Supervised exercise: 3 dayx Self-monitored
per week/70 m/24 wk exercise

(walking, stretching, muscular
relaxation exercises, function-
al tasks)
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Primary/secondary

Reference/country Design Participants outcomes (how measured) Intervention group Control group
Yu [82]/China Quasi-exp Stroke survivors (n=76, Functional ability (FMA)/  Education Usual care
CBR=38, control=38)  quality oflife SF-36, ADL Physical exercise”
(BD)
Zhang et al. [75]/China RCT Patients with arecent  Functional ability (6MWT)/ Exercise: 6 day per week/ Usual care
coronary event quality of life (SF-12) 20-40 m/6 mo (warm-up,
defined as acuter aerobic training, cool down)
myocardial infarc-
tion (MI), (n=126,
CBR=57, control=69)
Zhu [35]/China RCT Stroke survivors Functional ability (FMA)/  Education Usual care
(n=130, CBR=65, ADL (BI) Exercise”

control=65)

FMA, Fugl-Meyer Assessment; RCT, Randomised Controlled Trial; COPD, chronic obstructive pulmonary disease; 6MWT, 6-Minute Walk Test; CBR,
Community-based Rehabilitation; ADL, Activity of Daily Living; BI, Barthel Index; FIM, Functional Independence Measure; WOMAC, Western Ontario
and McMaster; VAS, visual analogue scale; TUG, Timed Up and Go Test; FRT, Functional Reach Test; SE Short Form; HRQoL, health-related quality of life;
ROM, range of movement; DEMMI, de Morton Mobility Index; SPPB, Short Physical Performance Battery; KOA, Knee Osseous Archrophlogosis.

“No detailed information provided in the study.

RCT and quasi-experimental studies) is presented in Supple-
mentary Tables §4, S5 and summarized in Supplementary Figs.
§2-85. Overall, the ROB for items including random sequence
generation and reporting bias was considered low for the in-
cluded RCT. The ROB due to participants not being blinded
to the intervention was rated as high for 14 studies. Six qua-
si-experimental studies were judged to be of low quality due to
inappropriate statistical analyses. The certainty of evidence for
the primary outcome of physical fitness measured by GRADE
system is presented in Table 2.

Effectiveness of interventions

Primary outcome - physical fitness

Physical fitness was measured by 31 different assessment tools.
Seventeen assessments tools were used by more than two stud-
ies, and five of these assessment tools: TUG [31,59-61,66,76],
gait speed [31,59,61,62], handgrip strength [31,60,61,87], FRT
[31,59,61], and one-leg standing time [31,59,61] were pooled in
meta-analysis. Findings from five studies that assessed motor
function of older adults with stroke, using the Fugl-Meyer mo-
tor function assessment [34-36,81,82] were presented as an un-
pooled forest plot. Findings from the remaining studies were

narratively synthesized in Supplementary Table S6.

TUG

Six studies [31,59-61,66,76] evaluated the effectiveness of a CBR
program (exercise, including both strength and balance training)
on physical fitness using the TUG. Four studies were included in
the meta-analysis (493 participants) [31,59-61]. Results demon-

strated that older adults receiving CBR exercise programs made
significant improvement in the TUG compared to usual care
(MD, -1.89 seconds; 95% CI, -2.84 to -0.94; I’=0%; Z=3.90,
p<0.0001), with no statistical heterogeneity found (Fig. 1).

Gait speed

Six studies [31,59,61,62,66,77] evaluated the effectiveness
of a CBR program (exercise) on gait speed and four studies
[31,59,61,62] were pooled in meta-analysis (n=397 partici-
pants), and no statistical heterogeneity was found. A statistically
significant difference was found between the two groups (MD,
0.10 m/s; 95% CI, 0.01-0.18; I’=0%; Z=2.26, p=0.02; Fig. 2).

Handgrip strength

Five studies measured handgrip strength [31,60,61,66,77] and
three of these studies [31,60,61] were pooled in meta-analysis.
In 2007, Inokuchi et al. [31] investigated the effect of CBR (ex-
ercise) on handgrip strength on both participants’ left and right
sides but only the right side was pooled in meta-analysis. The
heterogeneity was moderate and there was no statistically sig-
nificant difference between the two groups (MD, 1.39 kg; 95%
CI, -0.89 to 3.66; I’=73%; Z=1.20, p=0.23; Fig. 3).

One-leg standing time

Four studies [31,59,61,76] evaluated the effect of a CBR pro-
gram (exercise) on one-leg standing time; three studies (n=353
participants) [31,59,61] were pooled in meta-analysis. The
results were homogenous and a significant difference in one-
leg standing time was found between the groups (MD, 2.81 sec-
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Table 2. Summary of findings of GRADE: the effectiveness of CBR on physical fitness
CBR compared with control (e.g., usual care)

Participants or population: older population aged over 60

Setting: community-based health service center or community-based rehabilitation center
Intervention: community-based rehabilitation

Comparison: non-provision control”

Outcome: physical fitness”

Anticipated absolute effects” (95% CI) Absolute . Certainty of

Outcomes of A : P— . o No. of participants .

. ssumed risk Correspondingrisk  relative effect . the evidence Comments
physical fitness (studies)
Control Intervention (95% CI) (GRADE)

Functional abil- The mean TUG time ~ MD, 11.7 sec faster MD, -1.89 493 (4 RCTs) @®OOO Longterm exercise inter-
ity-TUG (lower (sec) in the control (8.29 sec faster to (-2.84,-0.94) vention and strength-
score=faster) group was 13.32 17.9 slower) Verylow”??  ening training in all

Follow-up: range 12 studies may increase
t017 wk TUG and the 95% CI

shows all faster in TUG

Physical fitness-gait The mean gaitspeed =MD, 0.91 faster (0.6 MD, 0.10 397 (4 RCTs) @®OOEO Longterm exercise inter-
speed (m/s) (m/s) in the control slower to 1.12 (95% CI, 0.01-0.18) vention and resistance

Follow-up: range 8 ~ 8roup was 0.82 faster) Verylow??"  training in all studies
to 17 wk may increase gait speed

and the 95% CI shows
all increase in gait
speed

Handgrip strength The mean handgrip =~ MD, 22.3 higher MD, 0.30 360 (3 RCTs) @®OOO Longterm exercise inter-

Follow-up: range 12 strength (kg) in the (19.91owerto 25.5 (95%CI,0.10-0.51) vention and strength-
t0 17 wk control group was higher) Verylow”?"  ening training in all

19.3 studies may increase
gait speed and the 95%
CI shows all increase in
handgrip strength

Balance-one-leg ~ The mean one-leg MD, 11.81 higher MD, 2.81 353 (3RCTs) @®OOE Longterm exercise inter-
standing test standing test (sec- (9.23 lowerto 13.7 (95%CI, 041-5.22) ~ vention and strength-

Follow-up: range 12 onds) in the control ~ higher) Very low”*" ening training in all
to 17 wk group was 9.05 studies may increase

gait speed and the 95%
CI shows all increase in
one leg standing test

Balance - FRT The mean FRT (cm) in MD, 22.3 further MD, 0.42 360 (3 RCTs) @OO0O Longterm exercise inter-

Follow-up: range 12 the control groupwas  (19.9 shorterto  (95% CI, 0.00-0.83) vention and strength-
t0 17 wk 19.33 25.5 further) Verylow”?"  ening e training in all

studies may increase
gait speed, however, the
95% CI shows both no
improve and increase
in FRT

GRADE Working Group grades of evidence.

High certainty: we are very confident that the true effect lies close to that of the estimate of the effect.

Moderate certainty: we are moderately confident in the effect estimate: the true effect is likely to be close to the estimate of the effect, but there is a
possibility that it is substantially different.

Low certainty: our confidence in the effect estimate is limited: the true effect may be substantially different from the estimate of the effect.

Very low certainty: we have very little confidence in the effect estimate: the true effect is likely to be substantially different from the estimate of effect.
GRADE, Grading of Recommendations, Assessment, Development, and Evaluations; CBR, community-based rehabilitation; 95% CI, 95% confidence
interval; TUG, Timed Up and Go Test; MD, mean difference; RCT, randomised controlled trial; FRT, Functional Reach Test.

A non-provision control is defined as no intervention, usual care, sham exercise (the exercise was intended to be a control or appeared to be of
insufficient intensity and progression to have beneficial effects on mobility) or a social visit.

Physical fitness, measuring the ability of a person to move. Scales may measure a number of aspects of mobility (e.g., TUG, gait speed, and balance).

9The basis for the assumed risk (e.g., the median control group risk across studies) is provided in footnotes. The corresponding risk (and its 95% CI) is
based on the assumed risk in the comparison group and the relative effect of the intervention (and its 95% CI). The absolute relative effect (and its 95% CI)
is based on the relative effect between the intervention and control.

YDowngraded one level for risk of bias (non-RCT).

?One level for indirection (different duration of intervention), and one level for imprecision (sample size<400).

Y0ne level for imprecision (sample size<400).
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CBR group Control Mean difference Mean difference
Study or subgroup Mean SD Total Mean SD Total Weight 1V, fixed, 95% ClI IV, fixed, 95% CI
Yang et al., 2022 [59] 96 3.1 42 13 45 41 325% -1.70 [-3.37, -0.03] ——
Song and Boo, 2022 [60] 8.29 7.39 62 1059 7.36 64 13.6% -2.30 [-4.88, 0.28]
Ota et al., 2007 [61] 179 741 24 182 63 22 6.0% -0.30 [-4.17, 3.57]
Inokuchi etal., 2007 [31] 111 67 128 132 39 110 48.0% -2.10[-3.47,-0.73] —a—
Total (95% ClI) 256 237 100.0% -1.89 [-2.84, -0.94] P
Heterogeneity: Chi’=0.88, df=3 (p=0.83); I>=0% t t t t
gernely e, ot N T

Test for overall effect: Z=3.90 (p<0.0001)

Favours [experimental] Favours [control]

Fig. 1. Effects of CBR program on TUG. Values are in second. CBR, community-based rehabilitation; TUG, Timed Up and Go Test;
SD, standard deviation; IV, inverse variance; 95% CI, 95% confidence interval; df, degrees of freedom.

CBR group Control Mean difference Mean difference
Study or subgroup Mean SD Total Mean SD Total Weight 1V, fixed, 95% CI IV, fixed, 95% CI
Inokuchi etal., 2007 [31] 094 066 128 091 036 110 39.1% 0.03 [-0.10, 0.16] -
Lee et al., 2009 [62] 0.98 0.16 29 089 03 15 26.1% 0.09 [-0.07, 0.25] T
Ota et al., 2007 [61] 06 0.92 17 057 1.12 15 1.3% 0.03 [-0.69, 0.75] E—
Yang et al., 2022 [59] 1.12 023 42 094 041 41 33.5% 0.18 [0.04, 0.32] ——
Total (95% Cl) 216 181 100.0% 0.10 [0.01, 0.18] 3
Heterogeneity: Chi*=2.31, df=3 (p=0.51); I’=0% t t

Test for overall effect: Z=2.26 (p=0.02)

t t
-1 -0.5 0 0.5 1
Favours [experimental] Favours [control]

Fig. 2. Forest plot of the effects of CBR on gait speed. Values are in meter per second (m/s). CBR, community-based rehabilitation;
SD, standard deviation; IV, inverse variance; 95% CI, 95% confidence interval; df, degrees of freedom.

CBR group Control Mean difference Mean difference
Study or subgroup Mean SD Total Mean SD Total Weight IV, random, 95% ClI 1V, random, 95% ClI
Inokuchi et al., 2007 [31] 186 58 128 19 6.6 110  38.5% -0.40[-1.99, 1.19]
Ota et al., 2007 [61] 16.7 52 24 123 58 22 245% 4.401[1.21,7.59] e e——
Song and Boo, 2022 [60] 20.35 5.04 62 191 4.96 64 37.0% 1.25[-0.50, 3.00]
Total (95% Cl) 214 196 100.0% 1.39 [-0.89, 3.66]

Heterogeneity: Tau’=2.84; Chi’=7.32, df=2 (p=0.03); I’=73%
Test for overall effect: Z=1.20 (p=0.23)

T T
-4 -2 0 2 4
Favours [experimental] Favours [control]

Fig. 3. Forest plot of the effects of CBR on handgrip strength. Values are in kilogram. CBR, community-based rehabilitation;
SD, standard deviation; IV, inverse variance; 95% CI, 95% confidence interval; df, degrees of freedom.

onds; 95% CI, 0.41-5.22; I’=0%; Z=2.29, p=0.02; Fig. 4).

FRT

Three studies [31,59,61] (360 participants) evaluated physical
fitness using the FRT and were pooled in meta-analysis. Pooled
results (moderate heterogeneity) showed no significant changes
in FRT distance between the CBR (exercise) groups and usual
care groups (standard MD, 0.42 cm; 95% CI, 0.00-0.83; I’=64%;
7=1.96, p=0.05) after the intervention (Fig. 5).

Fugl-Meyer Assessment
Changes in motor function in older adults who received CBR
(stroke exercise and health-related education) after stroke (mea-

sured using the Fugl-Meyer Assessment, FMA) compared to a
control group who received usual care alone were evaluated in
five studies [36,80-82,88]. All five studies reported a significant
improvement in the FMA in the CBR group compared to the
control group after the intervention [34-36,81,82]. Results were
presented using an un-pooled forest plot, because the interven-
tion durations were not reported in these studies and the quali-
ty of the evidence for findings for physical fitness outcomes was
rated as very low (Fig. 6).

Secondary outcomes-performance of ADLs

Six studies evaluated the effectiveness of CBR (exercise and
health education) on older adults’ performance of ADL (using
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CBR group Control Mean difference Mean difference
Study or subgroup Mean SD Total Mean SD Total Weight 1V, fixed, 95% CI 1V, fixed, 95% CI
Inokuchi etal., 2007 [31] 13.7 178 128 107 94 110 459% 3.00[-0.55, 6.55] L
Ota et al., 2007 [61] 9.23 933 17 665 556 15 21.0% 2.58[-2.67, 7.83]
Yang et al., 2022 [59] 125 86 42 9.8 107 41 331% 2.70[-1.48, 6.88] =
Total (95% Cl) 187 166 100.0% 2.81[0.41, 5.22] —_—

Heterogeneity: Chi’=0.02, df=2 (p=0.99); ’<0%
Test for overall effect: Z=2.29 (p=0.02)

t t t t
4 -2 0 2 4
Favours [experimental] Favours [control]

Fig. 4. Forest plot of the effects of CBR on one-leg standing time. Values are in second. CBR, community-based rehabilitation;
SD, standard deviation; IV, inverse variance; 95% CI, 95% confidence interval; df, degrees of freedom.

CBR group Control Std. Mean difference Std. Mean difference
Study or subgroup Mean SD Total Mean SD Total Weight IV, random, 95% ClI 1V, random, 95% Cl
Inokuchi et al., 2007 [31] 25,5 13.5 128 24 86 110  44.7% 0.13[-0.13,0.39] —T i
Ota et al., 2007 [61] 215 6.9 17 175 6.6 15 20.9% 0.58 [-0.13, 1.29] N I
Yang et al., 2022 [59] 199 45 45 165 52 45  34.4% 0.69[0.27, 1.12] —a—
Total (95% Cl) 190 170 100.0% 0.42[0.00, 0.83] i

Heterogeneity: Tau’=0.08; Chi*=5.56, df=2 (p=0.06); I’=64%
Test for overall effect: Z=1.96 (p=0.05)

-1 -0.5 0 0.5 1
Favours [experimental] Favours [control]

Fig. 5. Forest plot of the effects of CBR on Functional Reach Test. Values are given centimeter. CBR, community-based rehabilitation;
SD, standard deviation; IV, inverse variance; 95% CI, 95% confidence interval; df, degrees of freedom.

the BI) compared to usual care alone. Results were presented
using an un-pooled forest plot (Fig. 7). Studies could not be
pooled due to methodological problems, including that some
studies did not provide information about the intervention
duration, the method of randomization or whether data were
examined for normality [89].

Secondary outcomes-HRQoL

Six studies evaluated the effectiveness of CBR on HRQoL [62-
65,70,81]. Three assessment tools were used for evaluating
HRQoL, and two of these tools (SF-36 and SF-12) were used by
more than two studies.

Two studies evaluated the effectiveness of CBR (exercise) on
HRQoL (using the SF-36) [62,63] for older adults with knee
osteoarthritis and the pooled analysis of these two studies
found homogenous effects (non-significant) favoring the CBR
intervention group (MD, 8.74; 95% CI, -2.71 to 20.18; I’=0%;
Z=1.50, p=0.13; Fig. 8).

Two studies [64,65] evaluated the effect of CBR (exercise,
education, and occupational therapy) on HRQoL (measured
using SF-12) between two groups compared to a group receiv-
ing home-based rehabilitation. Pooled results demonstrated no
significant differences between the groups (MD, 2.32; 95% CI,
-1.99 to 6.64; I’=66%; Z=1.06, p=0.29; Fig.9).
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Other outcomes-narrative synthesis
Findings from 17 studies reporting physical fitness assessments
[31,61,64-70,72-77,83,86] and four studies [67,70,73,75] report-
ing secondary outcomes of HRQoL and ADL were not able to
be pooled in meta-analysis. These studies were synthesized nar-
ratively (Supplementary Table S6).

DISCUSSION

This systematic review synthesized the best available evidence
for the effectiveness of CBR for improving physical fitness in
community-dwelling older adults living in Asian countries.
Results indicated that CBR significantly improves aspects of
older adults’ physical fitness, including functional ability (TUG),
gait speed, and balance function (one-leg standing test) but
there was no significant improvement in strength (handgrip
strength).

The pooled results showed that compared with usual care,
CBR (multi-component exercise programs) can significant-
ly improve the functional ability (TUG time) of communi-
ty-dwelling older adults. The improvement in the TUG out-
come (-1.89 seconds) reached clinical significance (the minimal
clinically important difference [MCID] reported for the TUG
is 1.2 seconds) [90]. This positive result is possibly due to the
pooled studies were all being conducted in Eastern Asia (Japan,
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CBR group Control Mean difference Mean difference
Study or subgroup Mean SD Total Mean SD Total IV, random, 95% Cl IV, random, 95% Cl
Cao, 2020 [81] 90.99 5.65 35 60.64 4.54 35 30.35[27.95, 32.75] —+
Dai, 2021 [34] 68.06 6.47 38 51.32 6.25 38 16.74 [13.88, 19.60] —
Ji, 2019 [36] 68.15 7.3 40 51.65 6.25 34 16.50 [13.41, 19.59] ——
Yu, 2020 [82] 7262 7.18 38 60.04 4.83 38 12.58[9.83, 15.33] —+—
Zhu, 2018 [35] 92.1 2 65 80.1 1.7 65 12.00 [11.36, 12.64] +
-2|0 -1IO 0 1b Zb
Favours [control] Favours [CBR]

Fig. 6. Forest plot (un-pooled) of the effects of CBR on physical fitness Fugl-Meyer Assessment on older adults with stroke. Values
are given point. CBR, community-based rehabilitation; SD, standard deviation; IV, inverse variance; 95% CI, 95% confidence interval;

df, degrees of freedom.
Control CBR group Mean difference Mean difference
Study or subgroup Mean SD Total Mean SD Total IV, random, 95% ClI 1V, random, 95% ClI
Yu, 2020 [82] 76.82 7.18 38 64.06 5.73 38 12.76 [9.84, 15.68] —
Lietal., 2010 [74] 956 147 129 916 207 140 4.00[-0.27, 8.27] ——
Zhu, 2018 [35] 84 22 65 68.2 2 65 15.80 [15.08, 16.52] +
Song et al., 2021 [83] 100 15 16 100 15 12 0.00 [-11.23, 11.23]
Dai, 2021 [34] 82.38 1.26 38 61.69 0.29 38 20.69[20.28, 21.10] +
Ji, 2019 [36] 83.95 10.46 40 61.35 8.92 34 22.60[18.18, 27.02] ) ) ) —
-2IO -1I0 0 1I0 2IO
Favours [control] Favours [experimental]

Fig. 7. Forest plot (un-pooled) of the effects of CBR measured using the Barthel Index. Values are given point. CBR, community-
based rehabilitation; SD, standard deviation; IV, inverse variance; 95% CI, 95% confidence interval; df, degrees of freedom.

CBR group Control Mean difference Mean difference
Study or subgroup Mean SD Total Mean SD Total Weight 1V, fixed, 95% CI 1V, fixed, 95% CI
Kao et al., 2012 [63] 65.1 127 114 625 1264 91 19.3% 2.60 [-23.47, 28.67]
Lee et al., 2009 [62] 558 228 29 456 191 15 80.7% 10.20 [-2.54, 22.94] ——
Total (95% ClI) 143 106 100.0% 8.74 [-2.71, 20.18] —l—
Heterogeneity: Chi*=0.26, df=1 (p=0.61); I’=0% t t } }
20  -10 0 10 20

Test for overall effect: Z=1.50 (p=0.13)

Favours [experimental]

Favours [control]

Fig. 8. Forest plot of the effects of CBR on health-related quality of life (SF-36) on older adults. Values are given point. CBR,
community-based rehabilitation; SE Short Form; SD, standard deviation; IV, inverse variance; 95% CI, 95% confidence interval;
df, degrees of freedom.

CBR group Control Mean difference Mean difference
Study or subgroup Mean SD Total Mean SD Total Weight IV, random, 95% CI IV, random, 95% CI
Kwok and Tong, 2014 [64] 423 6.3 23 378 6.1 25 50.6% 4.50[0.99, 8.01]
Tsang et al., 2018 [65] 4411 814 155 4401 8.84 26 49.4% 0.10[-3.53, 3.73]
Total (95% Cl) 178 51 100.0% 2.32[-1.99, 6.64]

T
4 -2
Favours [experimental]

Heterogeneity: Tau’=6.36; Chi’=2.91, df=1 (p=0.09); I’=66% ]

Test for overall effect: Z=1.06 (p=0.29) 2 4

Favours [control]

Fig. 9. Forest plot of the effects of CBR on health -related quality of life (SF-12) on older adults. Values are given point. CBR,
community-based rehabilitation; SE Short Form; SD, standard deviation; IV, inverse variance; 95% CI, 95% confidence interval;
df, degrees of freedom.

Korea, and China), and having intervention duration of (12-17  vised-group exercise intervention. These findings concur with
Dun et al. (2022) [76], which utilized 2.4-meter Up and Go test

and showed a CBR program (supervised exercise) significantly

weeks) [31,59-61]. These studies delivered similar intervention

components, including strength training as part of the super-
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improved 2.4 m TUG compared with un-supervised exercise
(p<0.05). Another un-pooled study, Hasegawa et al. (2013) [66],
compared TUG time between genders only in the CBR (strength
and balance exercise) group. Findings demonstrated signifi-
cantly improved TUG time in female participants (p=0.01), but
not in males (p=0.82). These differing results may be due to the
unequal and small sample size of each between genders (n=60
in female, n=8 in male). Moreover, Hasegawa et al. (2013) [66]
failed to compare the TUG time between the CBR intervention
group and the un-supervised exercise group.

Walking is an important activity for maintaining and improv-
ing physical fitness and an essential component of older adults’
functional ability [91]. Normative age-related values for gait
speed indicate an older adult have effective functional ability to
engage in their community and slow gait speed is predictive of
negative health outcomes like incident health events, increased
1 length of stay when hospitalized, postoperative morbidity,
and death [91,92]. The pooled MD for gait speed was 0.10 m/s
which was a clinically significant improvement (MCID for gait
speed is 0.10-0.17 m/s) [91]. This pooled result was supported
by Liang et al. (2021) [77] who found participants in the “normal
cohort” who received the CBR intervention (multidomain in-
tervention including physical and cognitive training, nutritional
advice, and health education) showed significant improvement
compared with health education only.

Handgrip strength is also an important indicator of frailty
and functional decline, and is associated with overall strength in
ageing adults. [93,94] Previous systematic reviews reported the
MCID of handgrip strength as ranging from 5.0 to 6.5 kg and
2.44 to 2.6 kg. [92,95] However, these two systematic reviews
did not provide information specifically for older adults. Our
pooled results demonstrated that undertaking CBR programs
resulted in no statistically or clinically significant improvement
in handgrip strength. This negative finding possibly due to the
small number of studies included. Two un-pooled study report-
ed significant improvement on handgrip strength. Hasegawa
et al. (2013) [66] found a CBR program significantly improves
handgrip strength in female participants. Liang et al. (2021) [77]
reported that physical and cognitively declined older adults who
completed a CBR program showed significant improvement
in handgrip strength compared to the control group after the
intervention. However, due to the low quality of study designs
and different inclusion criteria these two studies were not able
to be pooled in meta-analysis.

Impaired balance is a strong predictor of falls in older adults
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[96]. Pooled results for assessment of balance using one-leg
standing time found statistically and clinically significant im-
provement in the CBR (exercise) group compared to the usual
care group (MCID for one leg standing time is 2.0 seconds) [97].
Although the meta-analysis did not demonstrate a significant
difference in balance between the CBR group and the control
group (as measured by FRT) the pooled result showed that after
the intervention, the FRT result in the CBR group was improved
compared to baseline measurements. Balance improvements were
also reported by two Chinese studies that compared CBR (exercise)
with home-based rehabilitation (exercise) [64,83]. These two stud-
ies found significant improvements in balance in the CBR group
(measured using the Berg Balance Scale and the Short Physical
Performance Battery) [64,83]. However, these two studies could
be pooled in meta-analysis due to the different outcome measure-
ments and use of interventions in the control group.

Overall, the modest clinically significant improvement ob-
served in pooled analyses of physical fitness may indicate that
the CBR programs provided were not sufficiently intensive for
older adults. Healthcare professionals who deliver CBR should
design and deliver programs for older adults that are informed
by relevant guidelines, such as the WHO guidelines for physical
activity for older adults [27]. Some interventions with com-
prehensive programs included weekly group exercise classes,
containing integrated strength and balance exercises, and su-
pervised by professional healthcare staff [31,61,66,77]. Previous
systematic reviews have found that community-based group
exercise programs provided by healthcare professionals have
better adherence compared with individual physical activities,
since group exercise programs provide regular, structured, and
supervised exercise opportunities which can improve exercise
motivation, and provide peer support [98,99].

Un-pooled analysis of studies evaluating ADL showed im-
provements in the BI of between 4 and 22 points. The MCID of
the BI in older patients with femur fracture has been estimated
to be 9.8 points [100], therefore this was a clinically important
improvement in some studies [34-36,82,83]. This evidence was of
low quality as some studies could not be pooled due to insufficient
data regarding intervention duration and randomization methods,
which ultimately increases the uncertainty of the results.

Appraisal of the certainty of evidence according to GRADE
indicated very low-quality results for each outcome and should
be interpreted cautiously. There was moderate ROB found in
six studies, and indirectness, imprecision and inconsistency

were rated as serious for all outcomes because the pooled stud-



ies used different intervention durations, had small sample
sizes and participants had mixed diagnoses. CBR could adopt
older adults” exercise guidelines and standardized delivery and
assessment tools could be utilized by researchers, to facilitate
robust evaluation of the effectiveness of CBR for improving
older adults’ physical fitness. Interventions should also be de-
signed using evidence-based guidelines that are relevant for
older adults’ physical fitness, including physical activity, fall
prevention and frailty guidelines [101,102], to be sure they are

of sufficiently intensity.

Limitations of the review

Firstly, the relatively small number of studies included in the
review suggest that there is a gap in the published evidence for
the effectiveness of CBR programs for older adults in Asian
countries. Only four countries, including China, Japan, Korea,
and Israel, were represented in the review. Findings may not be
generalizable for all developing countries in Asia, because dif-
fering government policies, available CBR services and cultural
context may influence the effectiveness of CBR programs.

Secondly, since GRADE approach was used to rate the cer-
tainty of the evidence, this identified that study heterogeneity
caused by differing designs reduced the certainty of the findings
and limited recommendations that could be made.

Therefore, future studies should use larger sample sizes and
robust designs to evaluate the efficacy of CBR programs for
improving physical fitness, as well as ADL and HRQoL. Further
research comparing the effectiveness of CBR with inpatient re-
habilitation or home-based programs on physical fitness would
also assist to determine how to effectively increase delivery of
evidence-based physical fitness programs for older adults in
Asian countries.

CONCLUSION

Chronic diseases in the increasing ageing populations in Asia are
associated with a decline in functional ability that results in loss
of independence and increasing use of health care services. Pro-
grams for older adults that focus on maintaining or improving
physical fitness and functional ability and are accessible to older
adults in their local community are required to be scaled up. Old-
er community-dwelling adults who completed CBR programs
made improvements in some aspects of physical fitness, including
functional ability. However, few CBR programs comprehensively
addressed physical fitness, such as including elements of strength,

Ann Rehabil Med 2024;48(1):5-21

balance, and aerobic activity of sufficient intensity, alongside ADL
training where required and relevant behavior change support.
Research recommendations include using rigorous study designs
that include larger sample sizes, validated assessment tools for
older adults, interventions of sufficient intensity and describing
the intervention components clearly. Further research to design
and evaluate CBR programs for community-dwelling older adults

in Asian countries is required.
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