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Abstract

Community-based exercise programs for older adults play a potentially important role in mitigating the decline in func-
tional outcomes, body composition, psychosocial outcomes, and cardiovascular health outcomes that commonly occurs
with advancing age. There is a limited understanding of the characteristics and effectiveness of community-based exercise
programs, particularly when those programs are offered outside metropolitan areas. Rural/regional settings face unique
challenges, such as limited access to equipment/resources, transportation, and services, as well as significant costs to run
programs. The objective of this scoping review was to characterise studies in the field that have aimed to implement commu-
nity-based programs in settings identified as rural / regional. A secondary aim was to establish guidance for future exercise
programs in this setting and highlight future research directions. A total of 12 studies were conducted in settings identified
as rural/regional areas in various countries across the world were included. Of the included studies, five were randomised
controlled trials. The majority of included studies reported on functional outcomes (83%) and psychosocial outcomes (75%),
yet only 42% reported body composition, 17% reported cardiovascular health and 17% reported dietary outcomes. Low
male representation was observed, with women outnumbering men in 7 of 12 studies. There was also minimal investigation
of qualitative outcomes in existing community-based exercise programs in rural/regional settings, presenting a key gap for
future research to address. Study Protocol: https://osf.io/txpm3/. Date of registration: 20 July 2020.
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Introduction

Ageing is associated with an increased risk of chronic dis-
ease, profoundly affecting the independence, mobility, and
quality of life of older adults [1]. Globally, the most recent
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data estimate between 60 and 75% of adults over the age
of 65 will be diagnosed with one or more chronic diseases
[2-5]. Aside from the adverse effects on individual physi-
cal and cognitive functions, at the societal level, the finan-
cial burden of chronic disease management and treatment
is profound, as evidenced by the United States expenditure
constituting approximately 17% of GDP [6]. With the age-
ing population worldwide expected to double by 2050 [7],
this issue will undoubtedly be compounded. This presents
an unsustainable pressure on expenditure within the health
system, that if to be mitigated, requires immediate atten-
tion. Interestingly, according to the models of Scott et al.
[5], interventions targeted at reducing the impact of ageing
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on functional decline and dependence, have the potential
to save US $38 trillion globally in 1 year [5].

Similar to many health-related issues, the challenges
associated with an ageing population and chronic disease
burden are likely to be exacerbated in rural/regional areas
owing to the limited access to healthcare professionals and
resources [8, 9]. What-is-more, exercise interventions can
have profound results at an individual and societal level,
for example in maintaining cognition, physical function,
and wellbeing such that older adults may be able to lead a
healthier, fulfilling, and productive life whilst remaining
active contributors to their community [10-12]. Accord-
ingly, there is a significant need to develop and implement
more effective, and sustainable lifestyle interventions to
manage, treat, and most desirably, prevent chronic diseases
or their progression. Exercise presents as one of the most
easily modifiable lifestyle factors with considerable evi-
dence demonstrating its efficacy in mitigating the rate of
age-related decline in physical, mental, and psychosocial
health [13]. Whilst these positive benefits of exercise are
well-documented [14], physical inactivity has remained
high in the developed world [15], particularly in older
adults [16].

Community-based group exercise programs are one
approach that aim to encourage, enable, and engage older
adults to participate in regular, appropriate, and health-
promoting exercise. Importantly, these programs have the
added potential to stimulate social engagement amongst
members of the community; a factor known to improve
health outcomes in older age, in and of itself [17-19].
This is achieved through maximising accessibility (ses-
sions are held at community halls and local gyms); and
financial affordability (sessions are free or low-cost). Pre-
vious systematic reviews of community-based exercise
programs for older adults have shown that such programs
can promote regular physical activity and improve general
health outcomes [4, 20, 21]. In particular, improvements
in mobility and physical function outcomes, and how they
relate to reductions in frailty and falls risk, have consist-
ently been reported as a common focus in the available
research [4, 20].

A systematic review of community-based exercise pro-
grams in specifically rural/regional areas reported similar
findings [22]. All seven studies included in that review
incorporated low-to-moderate intensity exercise (e.g.,
tai-chi, balance, aquatics, yoga), and this led to positive
changes in various physical and functional outcomes
(e.g., balance, walking, strength, aerobic capacity) in five
studies [23-27]. Notably, one study included a qualita-
tive interview measure to assess perceived changes fol-
lowing the exercise program [27], with improvements in
mental outlook reported. Despite the depth of existing lit-
erature, significant variability in study design, population

@ Springer

characteristics, exercise program (i.e., type, duration,
intensity, delivery), location, adherence levels, and out-
come measures have been identified as key limitations [4,
22, 28]. Furthermore, because most research has focused
on physical and functional outcomes, there is little known
about the effect that rural/regional community-based exer-
cise programs can have on perceived psychological and
psychosocial outcomes in older adults.

Consequently, the current understanding of what factors
influence the effectiveness, acceptability, and successful
implementation of community-based exercise programs in
older adults living in rural/regional areas is limited. The
objective of this scoping review is to identify and sum-
marise the characteristics and outcomes of existing com-
munity-based exercise programs for community-dwelling
older adults living in rural/regional areas. In doing so, this
will provide guidance to existing and future programs, and
highlight future research directions [29].

This scoping review addresses the following questions:

1. What are the aims and characteristics (exercise modality,
delivery mode, duration, and supervision) of commu-
nity-based exercise programs in settings that are identi-
fied as rural/regional areas?

2. What are the demographics and health status of older
adults participating in community-based exercise pro-
grams in settings that are identified as rural/regional
areas?

3. What types of outcomes (primary or secondary) have
been reported?

4. What factors/variables are associated with successful
rural/regional community-based exercise programs?

Addressing these aims will support the development and
implementation of resources and evidence-based approaches
to support the successful implementation and evaluation
of community-based programs for older adults residing in
rural/regional areas.

Methods
Protocol and registration

Scoping review methodology was chosen as it is the most
appropriate method to identify key characteristics related to
the topic of investigation: community-based exercise pro-
grams for community-dwelling older adults living in rural/
regional areas [30]. This review followed the Joanna Briggs
Institute (JBI) Scoping Review Methodology [31] and is
reported according to the guidelines outlined in the PRISMA
Extension for Scoping Reviews (PRISMA-ScR) [32]. Prior
to commencing this review, the research team developed and
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published a scoping review protocol available at (https://osf.
io/txpm3/). The protocol described the planned approach
and full methods for this scoping review, and so these are
described briefly in this paper.

Eligibility criteria

Included studies reported an evaluation / assessment of
community-based exercise programs in settings identified as
rural/regional areas with older adults, aged 65 years or older,
which measured one, or a combination of, physical, psy-
chological, or qualitative outcomes. There were no restric-
tions for the exercise programs in terms of delivery with the
inclusion criteria being programs that targeted independently
living older adults in settings identified as rural/regional
areas. Given our focus on healthy older adults, studies that
specifically targeted the treatment or rehabilitation of a diag-
nosed disease, condition, or injury (e.g., dementia, stroke,
cancer, diabetes mellitus, and osteoarthritis) were excluded.
No publication date restriction was applied, however, cita-
tions generated were limited to English studies. The study
designs included were experimental (randomised controlled
trials (RCTs), quasi-RCTs, non-RCTs), quasi-experimental
(controlled before after, interrupted time series), and obser-
vational (cohort, case control, cross-sectional). Qualitative
study designs (for example case study designs) as well as
reviews, grey literature (for example dissertations and gov-
ernment reports), text, and opinion papers were included.

Information sources and literature search

A comprehensive literature search was conducted, which
was not time-limited, in Cochrane Library (Wiley), PubMed
(NLM), Scopus (Elsevier), and Web of Science (Clarivate).
The search terms included community-based, independent,
older adults, over 65, exercise, physical activity, rural, and
regional. For studies that did not explicitly stipulate if the
location was rural/regional, they were excluded from this
review. To ensure a more comprehensive search, additional
terms were incorporated to target rural/regional locations
(e.g., semi-urban, non-metro, county). All search strategies,
both initial and revised, for the other databases are available
from the corresponding author upon request. A secondary
search of the reference lists of the 12 included studies was
carried out by two members of the team (JM and SF) to
identify any additional studies.

Study selection process

A preliminary screen of 25 selected studies was conducted
to establish a level of agreement in accordance with the

standard set by JBI [31], and to flag any issues with the
inclusion/exclusion criteria. As the level of agreement was
greater than 90%, the reviewers completed screening for the
remaining studies according to the eligibility criteria out-
lined in the protocol. Studies were screened for inclusion
through a two-step process; the first step screening title/
abstract and the second step assessing full-text articles,
with any disputes between the two reviewers (JM and SF)
resolved through discussion, or failing this, using an inde-
pendent third reviewer (DC).

The following information was extracted: author, year and
country of publishing, study design, study aim, follow-up
timepoints, inclusion of a rural/regional definition, loca-
tion of program, inclusion of a focus group, sample size,
female percentage, reporting of chronic diseases in the sam-
ple, intervention duration, frequency of sessions, duration
of session, exercise type, specific exercises, delivery mode,
supervision and if that included a health professional, com-
parison/control group, adherence and influence of adher-
ence reported. The main outcomes identified were extracted
in tabular format: functional outcomes, body composition,
psychosocial outcomes, cardiovascular health, and dietary
outcomes.

Results
Literature search

From the database and grey literature search, 1814 citations
were generated. Following duplicate removal, title/abstract
and full-text screening against the eligibility criteria, 12
articles were included in the final review. A breakdown of
the search results, duplicate removal, and reasons for study
exclusion are reported in Fig. 1.

Terminology and definition of rural/regional

Due to there being no conclusive definition for rural/regional
locations for this review, rural/regional was defined as fol-
lows: (1) the article needed to specifically include the ter-
minology “rural/regional/other related term location (i.e.,
specify that the study was not conducted in a major city
centre)”. The characteristics of each study location can be
found in Table 1. The used term to describe the location was
rural (100%). No studies provided a definition of what con-
stituted a regional area. Most studies (58%) reported where
the delivery of the exercise intervention took: three in a com-
munity hall / centre; one at social club; one in the local gym:;
one in the village; one at home. However, five studies did
not report the details.
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Study characteristics

Studies were published between 1996 and 2018, and were
conducted in both western and non-western cultures. A large
proportion of studies were conducted in the United States
of America (n=4, 33%), Japan (n=3, 25%), and Taiwan,
(n=2, 16%), with the remaining locations consisting of
Italy (n=1, 8.3%), Spain (n=1, 8.3%), and South Korea
(n=1, 8.3%). Four studies were randomised controlled tri-
als [37-39, 42] and seven were quasi-experimental studies
[33-36, 40, 41, 43]. There were no observational or qualita-
tive studies included. A further summary of the study char-
acteristics can be found in Table 1.

Population characteristics

The characteristics of the sample population for each study
can be found in Table 2. Across all studies, the age of par-
ticipants ranged from 65 to 90 years, with a mean of 74.73
(SD=5.35). The sample sizes ranged from 22 to 520 partici-
pants. Females constituted a larger portion of the sample size
in ten studies: with female sample percentage below 50% in
two studies [34, 38]. All included participants (including the
comparison group) were relatively healthy (i.e., not requir-
ing a carer, currently hospitalised, or specifically recruited
for rehabilitation or treatment) and living independently
within the local community.

Exercise intervention characteristics

The characteristics for each exercise intervention are pre-
sented in Tables 3 and 4.

Exercise type: Significant variations in type, delivery
and duration of exercise were noted across the included
studies. A total of six studies offered only a single exercise
type [33-36, 38, 40], with six studies offering two or more
exercise types. Of the studies with a single exercise type,
square stepping (two studies), tai-chi (two studies) and
aerobic training (two studies) were commonly reported
followed by walking (one study), endurance exercise (one
study). Of the multi-component exercise programs, two
studies included combined balance/strength exercise,
two studies combined aerobic/balance (with one being
exergame), one fall-risk nutrition and hazard education,
combined with strength, coordination, balance, mobility,
and one study combined strength, balance, and flexibility
exercises.

Exercise delivery: In most studies (10/12), exercise
was the sole intervention. Three studies incorporated exer-
cise as part of a multi-component intervention, alongside
nutrition, counselling, and health seminars [27, 41-43].
Nearly all (11/12) exercise interventions were delivered

in-person; of these, all 11 studies offered group exercise
classes, and no studies offered individual exercise classes.
Online, one-on-one exercise interventions were offered in
two studies. The exercise was supervised in 83.3% of stud-
ies, with only 33.3% of the supervisors were university-
trained exercise professionals (e.g., exercise physiologists,
sports scientists).

Exercise duration: Program duration ranged from 8§
to 56 weeks, with the vast majority (61.1%) between 8
to 12 weeks in duration. Exercise sessions were offered
between 1 and 3 times per week, ranging from 15 to 120-
min per session. Fifteen studies included pre- and post-
program assessments, and three reported at least one fol-
low-up assessment. Follow-up time-points ranged from
weekly to 56 weeks.

Adherence: Program adherence was recorded in 13
studies. Of these, adherence greater than 80% was reported
in 46% of studies (6/13), whilst three studies reported
adherence below 60%. Three studies identified factors that
influenced adherence, including injury (50%), physical
inability to get to sites (25%) and time constraints (25%).
Self-efficacy to participate in physical activity [41], and
reduced cost [33, 43], were reported to influence adher-
ence. In addition, the capacity to have individualised
programs and education on self-management techniques
[33]; a mix of age groups [37]. Notably, in one study that
utilised a wearable device to promote physical activity,
simplicity, ease of use, battery life, and affordability pre-
dicted high adherence [33].

Qualitative data: No qualitative data were reported for
any of the included studies.

Control groups: Whilst the majority of the control
group interventions had no details regarding the delivery
mode of the intervention (n=10, 55.56%), the remainder
were a combination of in-person group sessions (n=35,
27.8%), individual (n=1, 5.56%), at-home (n=1, 5.56%),
and external—via wearable device (n=1, 5.56%).

Outcome measures

All outcome measures are summarised in Table 5. A total of
15 studies included physical function measures, with psycho-
social measures reported in only 9 studies. Physical function
measures included: single leg balance (4/12 studies), 30-s sit-
to-stand (2/12 studies), and timed up-and-go (7/12 studies). In
addition, physical activity was measured with step count (6/12
studies). Fear of falling was the main psychosocial outcome
measured, being reported in two studies. Cognition was only
assessed in three studies (via the Mini-Mental State Examina-
tion (MMSE)). No studies employed focus groups as a means
of obtaining qualitative measures. Total fat mass was the main
measurement of body composition (3/12 studies) and only two
studies reported outcomes for cardiovascular health. Only two
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Table 2 The characteristics of the sample population for included studies

Authors & Sample characteristics
year of publi- - .
cation Sample size Age range (mean) % Female (n=) Chronic disease
Intervention Comparison Intervention Comparison
Jang et al. 22 (Control=11) 66-70 (68.6) 68-76 (72.5) 17% (3) 45% (5) None reported—although
2018 [33] included prefrail group
screened using the cardiovas-
cular health frailty phenotype
criteria
Jindo et al. 68 (Control =34) 67-73 (70.0) 66-74 (70.0) 91.2% (31) 91.2% (31) None reported—ambulant and
2016 [34] living independently
Jindo et al. 46 66.6-73.6 (70.1) N/A 87% (40) N/A None reported—ambulant and
2017 [35] living independently
Lin et al. 2006 88 65 + (upper range N/A 68.2% (60) N/A Yes, 68.2% reported at least
[36] and mean not 1 comorbid condition (not
specified) specified)
McMahon 30 (Control =14) 78.9-88.3 (83.6) 78.9-88.3 (83.6) 93.3% (15) 93.3% (13) None reported
etal. 2016
[37]
Muscari et al. 120 (Control=60)  66.3-71.3 (68.8) 66.8-72.4 (69.6) 47.7% (28)  50% (30) 5% COPD, 73.3% Hypertension,
2010 [38] 60.8% Hypercholesterolaemia
Okumiya et al. 42 (Control=21) 75-87 (78.8) 75-87 (78.8) 57.1% (12)  57.1% (12) None reported
1996 [39]
Snapp et al. 19 (Control=9) > 65 (85) > 65 (85) 80% (8) 100% (9) None reported—Participants
2009 [40] living at an assisted living
facility or an independent liv-
ing facility
Sowle et al. 265 65-85+ N/A 83.4% (221) N/A None reported—ambulant and
2017 [41] living independently
Tarazona- 100 (Control=49)  76.1-83.3 (79.7) 76.6-84 (80.3) 56.9% (29) 51% (25) 77% Hypertension, 46% Hyper-
Santabalbina lipidaemia, 8% COPD
etal. 2016
[42]
Wang et al. 520 (Group 68.53-80.81 (74.67) 71.45-82.01 (76.73) 65% (280)  68.5% (61) None reported
2014 [43] 1*#=431)
Yates and 37 (Control=19) 67-90 (76) 69-88 (78) 72.2% (13)  68.4% (13)  None reported
Dunnagan
2001 [27]

*Group 1 = nursing home group intervention vs Group 2 = community-dwelling intervention

studies reported dietary outcomes, looking at a healthy diet
and nutrition.

Discussion

The overall aim of this scoping review was to investigate the
characteristics and outcomes of community-based exercise
programs for older adults living in rural/regional areas. Only
12 publications met the predetermined eligibility criteria,
indicating the lack of research in the rural/regional context
as well as the lack of qualitative/psychosocial outcomes.

@ Springer

Approximately one-third of older adults live outside of
major cities in Australia, Canada, and United States [44—46],
whereby access to health services and community exercise
programs is often limited due to access, travel, and afford-
ability. Highlighting the importance of specific consideration
for the needs of the rural/regional older adult population.
Achieving healthy ageing requires adequate healthcare
systems; an integral part of which includes having long-term
exercise and physical activity programs in place to prevent a
litany of chronic and other diseases, and thus be proactive in
improving the health and wellbeing of an increasing ageing
population throughout the world [9] Indeed, Izquirdo et al.
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. (2021) suggest that the current body of evidence makes it
%’ ‘unethical’ not to prescribe physical activity to older adults.
g There is an opportunity to address the inequity of health in
3 rural/regional older adults by offering accessible forms of
g 3 < exercise. This scoping review has provided an opportunity
£ 5 Z to assess the characteristics of community-based exercise
e, programs that are likely to be feasible and effective in rural/
8 regional settings.
3 All interventions in the current review included low-to
s = S moderate intensity exercise; predominantly walking, square-
% g § stepping and Tai Chi. This finding is consistent with the
<= = systematic review by Moore et al. [22]. However, Moore
o and colleagues included studies from urban and rural com-
=3 munities (two out of the seven studies) [22], whereas the
% Eﬂﬁ current review was specifically focussed on rural/regional
§ T;; g < communities. Vast variety in the type, delivery and duration
n w2 of exercise interventions was found across the included stud-
3 3 ies. Most programs (72%) offered only a single exercise type,
2 & and the studies largely evaluated physical function (83%)
= § rather than psychological measures (50%). Interestingly, a
;t g review of 19 systematic reviews relating to exercise inter-
ventions for older adults living in the community revealed
Y § 2 = that any modality of exercise whether multi-modal or single,
'é % § E} were more effective at increasing physical activity levels
= § % g . than no intervention at all [47]. Regardless of the setting,
é’ g g § £ community-based exercise programs should include a vari-
A g=e=s ety of multi-component exercises of a moderate intensity,
- = both to align the program with WHO 2020 guidelines on
& Bw F8 2 E534 physical activity and sedentary behaviour [48] and to pro-
g 2y =w8 =, E g3 . s . . . .
S - é £ : ERE-N £ g s v1de. the pa.rt1c1pants. w1Fh var'lety and autonomy./chc?lce. of
3 % %% £E2® g’% ° =8 é = particular interest, in line with WHO 2020 guidelines on
§ % é g2E: e g % 2E 3 é physical activity [48], 150-300 min of moderate intensity
M ~ or 75-150 min of vigorous intensity was prescribed in four
studies [38, 42, 43, 49] as referred to in Table 4. Alongside
o & ’g the WHO exercise guidelines, a strong recommendation for
% ks E older adults to take part in multi-component exercise that
A3 E|Q includes functional balance and strength training on three or
more days a week to reduce the risk of falls is also included
- [48]. Only two of those previous four studies met this addi-
§ = tional requirement [38, 42].
8 g A large proportion of these studies included in this review
cg § & pre-date the use of video conferencing platforms. However,
= - with the spread of COVID-19, the use of video teleconfer-
& encing for the delivery of exercise interventions to rural/
%* é regional areas have not yet been capitalised for the use of
&b | .S - telehealth and online fitness programs [50]. Whilst telehealth
g § § does increase falls risk as supervision cannot assist partici-
) E g § ; pants if they are to lose their balance, there is still the need
Z for older adults to participate in exercise to improve quality
g 4 _73 g = of life, functional independence, and health [51]. Telehealth
%2 2 ¥ exercise interventions may also be considered a positive for
2 E E g E § é rural/regional areas, where access to professional services /
gl223 [=°°9

@ Springer



1521

(Ur ()¢) SIOIAXS PIIW *(UIW ()6) SAOINOSAI SN

pringer

a's

pue ‘ssoxs oSeurw ‘YI[eay Joj a[qIsuodsar aq Jo9j01d
-J19s ‘Ayanoe [eorsAyd ur oSe3uo ‘syrej juoaaid ‘Quar3Ay SOSINU IOTUIS

0ve 071  [eJO Urejurew ‘}o1p AYI[eay e 9s00yd 10} MOV ‘UONBINPH £q paxaarep werSoid uonowoid yireay SIOTUSS [e¥] #T0T T 3 Suepp

Suryojens
pue (%6, 0} wnwixew uonnedar | Jo %6z 18 A[renur)
Sururen ySuans (%69 01 A[aarssardord Sursearour ajex
1B WNWIXBW JO %)} 18 A[[eniur) Sururer) J1qoioe uoneonpa
STE S9 ‘(urw GT—Q7) SOSI0IXA doueeq pue uondoesoridoig [euoninnu pue weidold astorexy jusuodwoonnjy [z§] 9707 e 10 euIqeqeiues-euozeIe],
sy10dg 100ury] Sursn

X 02109 09-0¢€ A3o[ouyo9) JururesIoxa 109ury] X0qX SuIsn 9SIOIOXH INVIDOUd 11

[1¥] L10T T8 19 9|mos
diym 93urs ‘spnojo
se spuey oaem ‘diym 9[3urs ‘(Y31 pue 3J9) [1el SpIIq
oy dse13 ‘swire [Iym pue yoeq dojs ‘9ny oY) wnns
spuey ‘do)s )s1m) pue 29Uy ysniq ‘Suim s)1 speards suerd
QIYM ‘UTRW 9SIOY P[IM Y} JIed "[BYXD ‘MO[[0] SpuBy
X 06 o€ ‘SMoq[ JUIS "o[eyqul ‘surre astey] -uoneredard myo rey, gD e, doys-Qf
(urw ¢) umop [009
pue (Ur ()G) SISIAIAXS SUIUAYITUANS S[ISNW ‘SISTOIIXD
uonow Jo a3uer ‘Juryojens ‘Surke(d swres ‘eouereq

[o¥] 600 ‘T 1o ddeug

Aging Clinical and Experimental Research (2022) 34:1511-1528

X 0zl 09 ‘JunyTem $9sI1019%9 01qoIde WYSI] (Ut G) dn-wrepy dnoi3 as1019%9 XI]A! [6€]1 9661 T& 10 eATWINO
KJ[Iqe[IeAR QUIYORW O} SUIPIOJJR JOPIO [qBLIBA
081 09 ur ‘K11Anoe Apog-9a1) pue [[IUpPLaI) ‘I10JoWO0SId 9[9K) Sururen 9s1019Xd ddouBINPUT [8€]1 0107 "I® 10 LIeOSNI
JUSUIdAOW J[yue ‘AN[IqL
-Xop JUNI) ‘UOISUA)XD Jorq ‘ANIQIXaY Noou ‘KN[IqIXay
peay ‘Suny[em Irejs 0] JIs Y[em pIemyoeq 20)-[o9Y [em
90} ‘Suny[em [29Y ‘pue)s 9] JUO “Y[BM WIPUR) ‘QIURIS
wopue) ‘Sunjfem sAemopIs ‘punore Suruin} pue Junjem
‘Jun[em spIemdeq ‘spudq 29Uy ‘SIOXIPISIOP JUB
X 06 06  ‘sioxay opue ‘10jonpqe dIy ‘TIoxop 20Uy IOSUIXD AUY  Sun[em ‘AI[IQIXap ‘Sulurenal sdueeq ‘SurudyI3uons [L€] 910T T® 10 UOYRIAPIN
(Ut G) UMOP-[00D pue “(UTW Gf) payroads jou
VIN VIN 09  ‘sluowoAowr ¢[—IYyo Tey o[A)s-uaypd ‘(utw (1) dn-urrep 1Yo T8y 9[A)s-uey) [9€1900C 'Te 10 ury
(Ut GT) uMOp-[00d pue ‘(ur ()z) ANATIOR [BUOTIBIIIAT
X 06 06 ® ‘(urw Of) os1o1ox? Jurddeys arenbs ‘(urw G1) dn-wrepy Surddeys-arenbg [s¢l L10T T8 32 opulf
(Ut G1) UMOp-[00J pue ‘(Ur (z) ANAIIOR [BUOTIBIIOAL
X 06 06 ®‘(urw (f) as1o1oxa Surddeys arenbs ‘(urw ¢T) dn-wrepy Surdda)s-arenbg [#€1910T "T& 32 opulf
VIN VIN VIN VIN Sunyrem [€€] 810T 'Te 10 Suer
souroping (foam
OHM /sdnurwr)  (snurw)

SIO9AL

uonein uonein g

SOSI0I10X? oy10adg

(9ouB)sISar 10 d1qoIae “39) odA ],

UONUIAINUI ISTOIXH

Apmig

SOIpN}S POPN[OUT IO POYISW UOTIUSAINUI dy1oads oy,  3|qel



Aging Clinical and Experimental Research (2022) 34:1511-1528

1522
j2]
a
Q
=
=
S
g=
<
-
=
@]
=
S
g=
<
b=
=S
A
w
5]
3]
o
-
o)
=
[0
Q
=
b=
Q
Q
2
v
~
5]
Q
=
<
3
@
Z
@
9]
-
=] i~
S1l3
g |2
2|
z | =
= Q
=
E g
o
2|9
Z S
Q
8 | &
RN
SR
=
=
5]
=
g
g=|
=
S
)
2
3 | >
L35
-3 2
Fla
@Springer

WHO

(minutes) (minutes/

guidelines

week)

N/A

N/A

15

Fall risk education, home-based exercise programming

Multicomponent Exercise Program and nutritional

Yates and Dunnagan 2001 [27]

(improving strength, coordination, balance, mobility
through chair exercises), nutrition counselling, and

environmental hazards education

education

supervision is thus improved, the need for travel is reduced,
and less strain is placed on the healthcare system [51].

Consistent with two previous reviews, a key finding from
this review was the limited number of studies that utilised
valid and reliable measurement tools to measure the out-
comes (e.g., functional outcomes) to quantify the benefits of
community-based exercise interventions. In terms of func-
tional outcomes, the use of valid and objective measures
of functional ability (such as 30 s chair sit to stand, timed
up and go, and a balance test) in combination with at least
one validated body composition measurement, a psychoso-
cial outcome, and a cognitive measurement would help to
provide consistency with reporting of important outcomes.
The main outcomes measured and reported were functional
outcomes, which were reported in 10 of 12 studies. Whilst
psychosocial, body composition, and cardiovascular health
outcomes were also reported, the lack of qualitative investi-
gation of psychosocial parameters known to influence health
outcomes, such as loneliness, and the lack of assessment of
other health-related behaviours such as dietary patterns, lim-
its the conclusions that can be drawn about the effectiveness
of exercise interventions for improving health outcomes of
older adults in rural/regional areas.

Healthy ageing is multi-faceted and requires a holistic
focus on all aspects of health and wellbeing, including func-
tional, body composition, psychosocial, cardiovascular, and
dietary outcomes. However, none of the published programs
evaluated all the relevant measurable outcomes. Noting
that none of the included studies evaluated a measurable
outcome of social participation or loneliness. Loneliness
reduces quality of life and is associated with a 29% increased
risk of mortality and higher chronic disease occurrence [16].
Exercise can facilitate social participation; however, it may
be limited in its reach among older adults living in rural/
regional areas, potentially increasing health inequalities and
vulnerability of this sector of the population [52]. In turn,
by not placing exercise as an important factor in the model
of healthy ageing, significant limitations are being imposed
on older adults’ independence and quality of life [53, 54].

Overall, there is still a limited understanding of the char-
acteristics and effectiveness of community-based exercise
programs, particularly within rural/regional areas. These
areas face unique challenges, such as limited access to
equipment/resources, transportation, and services, as well
as significant costs to run the programs, which are impor-
tant considerations in the success of programs. In addition,
outcome measures should be valid, reliable, and applicable
to regional older adult populations and factors associated
with wellbeing, longevity, and quality of life. This would
enable a greater understanding of the clinical importance
and real-life impact of an intervention or exercise program
in areas of need.
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Table 5 (continued)

&

Dietary outcomes

Body composition Psychosocial outcomes Cardiovascular health

Functional outcomes

year of publi-

Authors &
cation

Springer

Control for nutri-

N/A

Fear of falling, depression

N/A

Single leg balance, timed up and go,

Yates and

tion, nutritious food

behaviour

lower extremity physical function
score, bicep endurance, scratch
test, dorsiflexion left/right

Dunnagan

2001* [27]

Indicates a significant change in a reported outcome

s

Figure 2 presents recommendations from the included
studies integrated with the authors’ suggestions for success-
ful community-based exercise program delivery for older
adults residing in rural/regional areas.

Recommendations for future research

Future research is essential to investigate the effectiveness,
acceptability, and successful implementation of commu-
nity-based exercise interventions located in rural/regional
areas. Of note, a significant finding of this review was
that no studies clearly defined a rural/regional location.
The assumption that a program is based in a rural/regional
area based on minimal reported details, limits the specific-
ity of the recommendations to programs running in rural/
regional areas. Future research should include the location
details of programs, particularly given the dynamics of
program success that may be impacted with geographi-
cal location. We recommend that a definition of a rural/
regional area is utilised.

In addition, future research must place strong consid-
eration on participant recruitment to ensure representa-
tive samples, as most studies were limited by small sample
sizes, high percentage of female participants, selection bias,
exclusion of frailer older adults or those with dementia, and
no blinding. More representative sampling will inform the
development of relevant recommendations aimed at improv-
ing community-based exercise programs for older adults that
consider the diversity of populations in regional/rural areas.

Finally, psychosocial outcomes were sparsely reported
in study outcomes. Exercise can have profound psychoso-
cial impacts on older adults [12, 55], whilst consideration of
such behavioural elements can enhance program adherence,
increasing participant motivation, self-efficacy and feelings
of control [16, 56]. Such psychosocial improvements can
in-turn lead to increasing general health, physical activity,
social interaction and independence, concurrently enhancing
mental wellbeing and Quality of Life [57]. Considering the
pivotal impact that psychosocial factors such as wellbeing
and depression have on the physical function and quality of
life of older adults [58], the current authors strongly recom-
mend that future research addresses this gap in the current
literature.

Limitations and gaps

This review may not contain an exhaustive list of com-
munity-based exercise interventions that may benefit the
physical and psychosocial wellbeing of older adults living
in rural/regional area. This study only investigated rural/
regional community-based exercise interventions targeting
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type: multi-
component

exercises

intensity:
dependent on older
adults

frequency:
minimum 2
sessions/week

accessible and
equitable delivery
exercise
intervention

measurable
outcomes:
functional, body
comp, psychosocial,
health and diet

time: pending
exercises 30-90
minutes/session

adherence: to be
monitored

social aspect to be
included - fun,
variety and
celebration

delivery: supervised

and conducted by

health professional

in person & group
based

Fig.2 Variables to include in a successful rural/regional community-based exercise programs

older adults aged 65 years or older. As stated by Moore et al.
[22] there is currently no international definition of ‘older
adults’ and as stated by the UN there is currently no inter-
national definition for rural/regional areas [59]. Therefore,
limiting our search to adults aged over 65 years and studies
that explicitly stated by the authors in rural/regional areas
studies including populations that may have been considered
older in certain locations may have been overlooked [22].
Studies should specifically identify ‘rural/regional settings’
as a focus, and to make this clearer as to the location of their
study. There is a real need for more focused research that
contrasts the needs of regional versus non-regional com-
munities where one approach may not be suitable for all
participants.

Several studies did not specify what target population was
being included in the study or included those below the age
of 65 years; and/or did not include a comparison group as a
control group or of a lesser intensity than the exercise group.
This highlights the need for researchers to clearly report
characteristics of intervention participants and to include
a control/comparison group when undertaking evaluations
of community-based exercise interventions or programs in
rural/regional areas.

Most studies in this review reported at least one limita-
tion to their findings (88%); only two studies did not report
on any limitations (12%). Most commonly, small sample
size was noted as a limitation, reported in seven studies
(39%). Other common limitations included lack of a con-
trol group (28%), not accounting for potential confounding

@ Springer
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variables such as social/psychological factors (28%) and
poor study design (28%). These limitations present excit-
ing and important avenues for future investigation in this
area.

Conclusion

Evaluation of the effectiveness of rural/regional community-
based exercise programs was primarily focused on physi-
cal and functional health outcomes, with almost 90% of
included studies reporting such measures. Low male repre-
sentation was common, with women outnumbering men in
most studies, presenting the need for recruitment strategies
that target men as well as women. Finally, there has been
minimal investigation of qualitative outcomes in existing
community-based exercise programs, presenting a key gap
for future research to address. The importance of effective
community-based exercise programs is vital for the physi-
cal and psychosocial health of older adults living in rural/
regional locations in an ageing international climate.
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