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Abstract

Purpose of Review With increasing interest in frailty prevention and management globally, this scoping review provides an
update to the current knowledge on interventions to reduce frailty in community-dwelling older adults and its state of translation
in real-world settings.

Recent Findings Updating previous findings of 14 studies from 2000 to 2016 by Puts et al., we reviewed 10 additional studies
from 2016 to 2018 and found that up to date, 18 of 24 studies overall showed effective interventions in preventing or reducing
frailty (as the intervention target) in community-dwelling older adults. Multidimensional frailty definitions and a multi-domain
approach have been increasingly employed for frailty identification and intervention. The effective interventions included various
modalities of exercise training, nutrition education/program, cognitive training, geriatric assessment, and management coupled
with psychosocial interventions/support that may sustain program participation. While resistance training was the most com-
monly employed modality of physical training, we did not find evidence that it is more effective than other modalities. Effective
interventions can be delivered in a primary care or other community settings by multi-disciplinary combination of professionals
and volunteers. There has been better recognition of the need for community translation in frailty reduction in the developed
countries, with initial policy efforts introduced in some countries.

Summary To further the evidence-based and community translation, well-designed studies aimed at maximizing function and
promoting aging in place using multi-domain interventions are essential. This will better inform comprehensive policies to
address frailty prevention/reduction through appropriate health and social programs/services provision and financing.

Keywords Frailty - Older adults - Resistance training - Scoping review - Community translation

Introduction

Frailty has drawn growing interest as a clinical geriatric syn-
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drome with its increasing prevalence in older populations due
to its associations with hospitalization rates, functional de-
cline, long-term care needs, and death [1, 2]. Estimates sug-
gest that 5-16% of community-dwelling adults in developed
countries are frail [3, 4], with more (pooled prevalence 49%)
in the transitional pre-frail state [5]. Recent reviews concluded
that frailty can be reversed [6¢°, 7¢], and interventions that
significantly postponed or reduced frailty include physical
activities alone, or in combination with nutritional and/or cog-
nitive training [6+¢], and conducted in group settings [7¢].
Most research studies assessed frailty using the Fried et al.
physical frailty phenotype [1] (presence of weakness, slow
gait, exhaustion, unintended weight loss, and low physical
activity: 1-2 Pre-frail, > 3 Frail) as it provides more consistent
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prevalence estimates. However, there is emerging evidence
for a multi-dimensional (physical, cognitive, social, and psy-
chological) concept of frailty [8, 9¢], with implications for
multi-domain type of interventions for frailty.

The World Health Organization’s (WHO) [10] strategy for
healthy aging has shifted emphasis from longevity to physical
and cognitive functioning. Given the increasing prevalence of
frailty with age, appropriate actions to reduce frailty, disabil-
ity, and dependence among older adults should be at the fore-
front of all policies to tackle the challenges of an aging pop-
ulation. While it may pose a significant challenge and burden,
it also presents opportunities for concerted action to foster
effective policies and initiatives in community frailty preven-
tion and reduction.

Three previous reviews on interventions to prevent or
reduce frailty in community-dwelling older adults were
constrained by the limited number of articles that were
published. A review by Puts et al. [6°¢] included 14
studies between January 2000 and February 2016 on in-
terventions to prevent or reduce frailty in community-
dwelling older adults. Published in the same year, Frost
et al. [11¢] reviewed 10 studies from January 1990 to
May 2016 on randomized controlled trials (RCT) and
crossover trials of health promotion interventions for
community-dwelling older people with mild/pre-frailty.
Additionally, Apdstolo et al. [7¢] reviewed 21 studies
from January 2001 to November 2015 that included
community-dwelling older people, with the addition of
studies from hospitals and eldercare institutions, which
were excluded by Puts et al. [6e°].

This paper provides an update to previous reviews of
14 papers from 2000 to 2015 by Puts et al. [6°¢] by incor-
porating more recent publications of 10 papers from
January 2016 to July 2018. Furthermore, we also searched
for evidence on any successful community dissemination
and/or implementation of interventions and population
strategies to reduce frailty. While the prevention/reversal
of frailty would be an invaluable benefit to our aging so-
ciety, it is paramount to effectively translate the trials’
results using available resources in the real-world settings.
Indeed, a great challenge facing the global health commu-
nity is the dissemination and implementation of proven
interventions and its translation in the community on a
broad scale.

Methods
Review Methodology
To update the findings by Puts et al. [6°¢], we followed the

same scoping review methods described in their paper.
Briefly, we used the methodological framework of Arksey

and O’Malley [12] as a guide, with modifications [13]. We
systematically searched electronic databases and gray litera-
ture to identify interventions and policies that aimed to prevent
or reduce the level of frailty. Following the guidelines for
PRISMA statement [14], the scoping review model included
(1) identification of research question, (ii) identification of rel-
evant studies, (iii) selection of studies, (iv) charting of data, (v)
summary and report the results, and (iv) consult or survey
stakeholders to validate/inform study findings.

Search Methods

Studies were included based on the following criteria: (i) orig-
inal publications of interventions to prevent or reduce the level
of frailty in community-dwelling older adults aged > 65 years;
(ii) or studies that included a wider age range were eligible if
the mean/median age of the study population was aged >

65 years; (iii) or if they have included a subgroup analysis
for the population aged > 65 years. Only studies that provided
a measure of frailty before and after the intervention were
included. Gray literature that had information on the (i) dis-
semination and/or implementation of interventions or (ii) pol-
icies to prevent/reduce frailty were also included.

We devised a core search strategy in Ovid MEDLINE and
adapted it for other databases using the appropriate syntax
(Appendix A). We limited our searches to publications on
humans, in English language only with date from January
2016 to July 2018.

We searched the following electronic databases: Ovid
MEDLINE(R), EMBASE, Cochrane Central Register of
Controlled Trials (CENTRAL), Cumulative Index to
Nursing and Allied Health (CINAHL), PsycINFO, AgeLine,
Sociological Abstracts, Web of Science, Health Technology
Assessment (Canadian Search Interface), and the reference list
of included studies. In addition, we hand-searched Google
Scholar and key geriatric medicine and public health journals
to identify studies that may not be identified by the databases.

A search for gray literature was carried out in August 2018
from the following resources: World Health Organization
[10], New York Academy of Medicine Gray Literature
Report [15], Open Gray [16], and Science.gov [17] using
keywords such as “frailty” and “frail elderly” and limited to
publications from January 2000 to July 2018. Our inclusion
criteria were reports by healthcare or health policy
organizations and OpenGrey that had information on
dissemination, implementation of, and/or policy on frailty
interventions. Due to limited gray literature, we also con-
ducted a short survey of participating international key-
note speakers at an International Conference on Frailty at
Shanghai on 3 September 2018 [18] on the extent of im-
plementation of, and/or policy on frailty intervention in
respective regional/country.

@ Springer
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Study Selection

We determined the eligibility of studies by using the
Covidence systematic review software [19], to review ab-
stracts based on the inclusion and exclusion criteria. Two au-
thors independently selected the abstracts, with a third au-
thor’s decision when conflicts occurred. Full-text articles were
obtained for selected studies, and abstracts that provided in-
sufficient details for acceptance. Studies that included frail
community-dwelling older adults were excluded if they did
not examine frailty-specific outcomes.

The information abstracted included characteristics of the
study population, study design, frailty assessment used, levels
of frailty of study participants, intervention details and out-
comes, and analyses used (Tables 1, 2, and 3). We assigned
each paper a unique identification number to conveniently and
clearly track relevant studies [20].

Quality Assessment

The quality of the included studies was assessed using the
Mixed Methods Appraisal Tool (MMAT) [21], but none were
excluded based on the score.

Data Analysis

The results are summarized using a narrative descriptive syn-
thesis approach rather than a pooled analysis approach, which
was not appropriate due to heterogeneity in study inclusion
criteria, interventions, frailty assessment tools, and/or
outcomes.

Results
Characteristics of Included Studies

In this review, 2385 abstracts were retrieved. After removal of
duplicates, 1652 abstracts were each independently reviewed
by two authors. Sixteen papers were selected for full-text as-
sessment of eligibility, and 10 papers were eventually includ-
ed in qualitative synthesis (Fig. 1). Seven studies employed
randomized controlled trials (RCTs) [22-28], two were single-
arm feasibility studies [29, 30], and one employed a cluster
non-randomized controlled approach [31] (Tables 1, 2, and 3,
Appendix B).

Five studies were conducted in Asia [23, 26, 27, 29, 31],
four in Europe [22, 24, 25, 28], and one in Canada [30]. The
number of participants in the single-arm studies was nine [29]
and 51 [30], respectively. Among the other eight studies, the
number of participants ranged from 41 [26] to 459 [22] with a
mean of 183 participants and a total of 1461 participants. The
study mean/median age ranged from 71.6 [23] to 86 years

@ Springer

[22], and percentage women study ranged between 31.2 [27]
and 90.2% [26] (Table 1, Appendix B).

Quality of the Included Studies

The quality assessment results are presented in Appendix B,
Table C. The quality was moderate to good for all the studies,
although the information about the target population and at-
tempts to achieve the population representativeness were not
clearly described in three non-RCTs [29-31]. The randomiza-
tion method was not reported for one RCT [24], and a rela-
tively small control group size in another RCT [22].
Additionally, outcome assessors were not blinded in two of
the RCTs [26, 28] and not reported in two RCTs [24, 25].
Adherence to the intervention sessions was lower than 80%
in three studies [23, 24, 28].

Interventions Studied

Frailty definitions and characteristics of the participants are
listed in Table 1. Eight distinct assessments for frailty were
used across 10 studies, with two studies [23, 30] that used two
distinct frailty assessments each. Other than the most com-
monly used Fried physical phenotype [1] by four studies
[23, 24, 26, 28], the other studies have adopted frailty
definition/assessment that also included cognition and/or so-
cial dimensions [22, 27, 30], and/or checklist/questionnaire-
type assessment [27, 29, 31], with less need of measurement
instruments (e.g., grip strength and gait speed) for easy screen-
ing and identification. Four studies [22, 27, 30, 31] used multi-
dimensional frailty definitions, with corresponding multi-
domain [27, 31] or multi-disciplinary [22, 30] interventions.

The characteristics of interventions are detailed in Table 2.
Two studies comprised of physical education alone [26, 29],
while the remaining eight studies were multi-domain in na-
ture, including (i) physical exercise with nutrition [25, 28]
alone; (ii) physical exercise with nutrition coupled with (a)
psychosocial intervention [23, 27, 31], or (b) prescription
and social interventions [24]; and (iii) involving multidisci-
plinary professional expertise [22, 30]. Of eight controlled
studies, the control/comparator groups received interventions
that comprised of usual daily activities [27], preventive home
visit [22], usual services by urban districts [22], low-level care
of a single education session [23], routine primary care [24,
28], cognitive training with social contact [25], resistance
training [26], and physical exercise with nutrition [31].

The physical exercise interventions were performed in
groups [23, 26, 27, 29, 31] or individually at home [24, 25,
28] with sessions ranging in frequency from once weekly [31]
to 4 days per week [24, 28]. Exercises emphasized one or
more components of endurance, strength, power, mobility,
balance, and/or coordination. Nutrition interventions included
nutrition assessment [28], personal nutrition guidance and
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dietary consultation [23-25], and nutrition education lecture
and group activities [27]. Psychosocial interventions included
programs on social capital, networks and hobbies [27],
problem-solving therapy, and interventions on depression
and emotion coping strategies [23]. Additionally, goal setting
motivation strategy was used in three studies [25, 26, 31].
Apart from interventions that comprised of discrete visit/
meetings [22], intervention duration ranged from 1 month [22]
to 1 year [28]. Some studies implemented the interventions

@ Springer

using available community resources such as non-
professional volunteers [25], social entrepreneur [29], or pri-
mary care [28, 30]. Of the eight controlled studies, four studies
[24, 27, 28, 31] reported significant improvement/
maintenance in frailty status/scores compared to control
groups (Table 3). Three studies involved multi-domain (in-
cluding exercise training, nutritional with/without another
psycho/social component) interventions compared with noth-
ing [27] or usual primary care [24, 28] as control. The study by
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Yuri et al. [31] compared preventive care program (exercise
classes with nutrition and oral health education) coupled with
life goal setting against a preventive care program alone.

Effect of Interventions on Frailty

Overall, 9 of the 10 studies [23-31] reported reduction in the
level of frailty with intervention. While there was no differ-
ence in frailty status, a multi-domain intervention that includ-
ed resistance exercise training reported significant improve-
ment in frailty components of strength and gait speed com-
pared to a single education session control [23]. Nagai et al.
[26] reported greater increase in lower limb strength and daily
steps with significant reductions in frailty scores in the inter-
vention than control group.

However, preventive home visits or senior group meetings
involving health and social information and education were
not effective in reducing frailty as measured by sum of frailty
indicators, even though “tiredness in daily activities” was re-
duced [22]. Although Luger et al. [25] reported no between-
group differences, both groups experienced reduced SHARE-
FI frailty score. Reduction in frailty scores was identified in
both single-arm studies [29, 30] and may be attributed to im-
provement in strength and muscular endurance with function-
al power training [29], and multi-disciplinary primary care
with health coaching [30].

Interventions that reversed/reduced frailty included resis-
tance, power/strength training alone [26, 29], or as part of an
exercise program that included aerobic, balance, and/or coor-
dination training, coupled with nutritional education/
intervention [23-25, 27, 28, 31]. Other effective intervention
components could also contribute to frailty score reduction,
either alone [25] or as part of a multi-domain/disciplinary
intervention [27, 31]. These included cognitive training with
social contact [25], psychosocial/life goal support program
[27,31], and possibly multi-disciplinary primary care address-
ing polypharmacy [24] or with health coaching [30].

Nutritional Interventions and Interventions’ Effect
on Quality of Life

Six studies employed nutrition-related interventions [23-25,
27,28, 31] and seven measured interventions’ effect on qual-
ity of life (QoL) [22-24, 2628, 31]. The nutritional interven-
tions employed included nutrition assessment [28], group nu-
trition education [23, 24, 27, 31], individual counseling [24],
and recipe guide and/or practical sessions [25, 27].

Three [24, 25, 28] of four [24, 25, 27, 28] studies that
reported outcomes on nutritional status employed the mini-
nutrition assessment. In these three studies [24, 25, 28], there
was no difference between groups for change in nutritional
status, even though there may have been increased adherence
to prescribed diet [24]. This could be due to ceiling effect, as

50-70% of the participants were well-nourished at baseline.
Seino et al. [27] reported that nutrition education and practical
sessions improved quality and quantity of food intake which
was maintained 3 months post-intervention. Lastly, while the
intervention by Yuri et al. [31] included education on nourish-
ment, nutrition outcome was not reported.

Three [24, 27, 31] of the five [24, 26-28, 31] studies
which measured QoL reported significant improvements
post-intervention (Table 3). These studies involved group
exercise and nutrition classes, in conjunction with addi-
tional psychosocial intervention. Participants who en-
gaged in a psychosocial program [27] to improve social
capital by sharing experiences, hobbies, and interests had
lower geriatric depression scale scores that were main-
tained at 6 months follow-up. Additionally, participants
who received home-based support from social workers
[24] reported better EQ-5D scores. A study that
employed a thorough life goal-setting program resulted
in QoL improvement [31]. Conversely, participants who
underwent physical training program alone [26] did not
show any improvement in the SF-8 health-related QoL.
Similarly, non-group home-based exercise and nutritional
intervention [28] did not modify QoL.

Adherence and Adverse Events

Adherence rates to the interventions ranging from 47.5
[28] to 90.4% [27] were reported in 7 of the 10 studies
[23-29] (Table 2). Home-based interventions by Chan
et al. [23] reported that only 67% of participants
attended at least 50% of the intervention program, while
47.5% of participants in another study [28] completed >
70% of the recommended exercise sessions. Contrarily,
the addition of social support as part of the intervention
attained better adherences between 70 [25] and 90.4%
[27]. No adverse event related to study interventions
was reported.

Dissemination or Implementation of Interventions
and Population Strategies

The World Report on Aging and Health by WHO [10]
defines “healthy aging” as the process of developing and
maintaining the functional ability that enables well-being
in older age. Puts et al. [6°¢] reported diverse policies in
Europe to prevent or reduce frailty including (i) a large
clinical trial SPRINTT [32], (ii) the use of SHARE-FI
[33] to identify frailty at primary care, and (iii)
European Commission initiative towards a systematic
and integrated approach for routine screening and man-
agement of frailty through multi-modal interventions
(European Scaling-up Strategy in Active and Healthy
Aging) [34]. More recently, the European Union further
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launched the ADVANTAGE Joint Action [35], where
member states disseminated a common directive to com-
bat frailty [36]. There have been some policy and
funding efforts in Singapore to translate research to
wider health and social service practice and programs
to systematically screen for and prevent/delay frailty
[37]. The appreciation by Singapore health ministry offi-
cials on the prevalence and effects of frailty resulted in
health and social care systems level restructuring to ad-
dress the rising prevalence of frail older adults [38].
Multiple community-based programs from physical activ-
ity to multi-domain interventions have been initiated
[39], though comprehensive evaluation on implementa-
tion and effectiveness of these programs are needed.
Nonetheless, there is some consensus in the research,
practice, and policy communities on the identification
of, and intervention on frailty to maintain function and
delay need for disability support [35]. Other gray litera-
ture mainly reports supportive services for disabilities
rather than preventive programs or initiatives to reduce
frailty and vulnerability [40, 41] (see Appendix B,
Table F).

Stakeholder Consultation

While there has been an increase in the number of frailty-
related studies over the last 10 years, with a comprehen-
sive clinical practice guideline published recently [42],
gray literature search revealed very limited large-scale dis-
semination and implementation of the evidence. The short
questionnaire conducted with six leading researchers in
the field highlighted several gaps. Across six different re-
gions (China, France, Hong Kong, Spain, Taiwan, and
USA), there was a lack of comprehensive efforts/policies
to address the challenges of frailty on health and social
services provision and financing, the promotion of rele-
vant changes towards efficient and sustainable health and
social model of care, and implementing frailty screening
and high-risk population identification. Nonetheless, fel-
low research experts from Spain and China responded that
their governments have launched more projects to support
frailty research and developed a working group on frailty
and falls, and training of primary care staff.

Discussion

In their earlier review, Puts et al. [6°¢] concluded that nine of
the 14 studies that reported interventions reduced the level of
frailty. In the last two and a half years, the number of studies
on intervention to reduce frailty in community-dwelling older
people has increased fourfold compared to 2000-2015. In this
updated review, nine [23-31] of 10 studies reported that the

@ Springer

intervention reduced the level of frailty, strengthening the ev-
idence base on frailty reduction in the community.

Importantly, more definitions/assessments of frailty had al-
so been adopted. While six definitions were used in the 14
studies reviewed earlier, eight definitions were used in the 10
recent studies in our review. This can be attributed to the
adoption of multi-dimensional and/or questionnaire/
checklist-type assessment [22, 27, 31] for rapid screening
and identification. The Fried physical frailty phenotype [1]
has been most commonly used to define frailty in the literature
[23, 24, 26, 27] as well as the studies within our review. The
increasing use of multi-dimensional frailty assessment is in
line with emerging evidence for a multi-dimensional (physi-
cal, cognitive, social, and psychological) concept of frailty [8,
9e], with implications for multi-domain interventions. Four of
10 studies reviewed adopted a multi-dimensional frailty con-
cept with corresponding multi-domain [27, 31] or multi-
disciplinary [22, 30] interventions. Four other studies also
adopted multi-domain interventions [23-25, 28] with only
two studies employing physical training alone [26, 29].
Psychosocial interventions were included in five of the studies
[23, 25-27, 31], and six studies implemented at least certain
interventions in a group setting [23, 24, 26, 27, 29, 31].

Puts et al. [6¢°] reported that effective interventions includ-
ed exercise, nutrition, cognitive training, geriatric assessment,
and management. The recent clinical practice guidelines for
frailty strongly recommended resistance training within a
physical activity program and for poly-pharmacy to be ad-
dressed by reducing inappropriate medication(s) [42]. In our
review, resistance-type training was the most commonly
employed intervention modality that reduced frailty.
Resistance training for strength and/or power was employed
alone [26, 29], or as part of an exercise program that also
included aerobic, balance, and/or coordination training
[23-28, 31] reversed/reduced frailty. No adverse event related
to the interventions was reported, suggesting these training to
be safe. This confirmed the benefits of resistance training in
frail adults including those above 80 years old.

Physical frailty is prevalent among malnourished older
adults, and poor nutrition is also an underlying cause of frailty
[43, 44]. Furthermore, adverse health outcomes attributed to
poor nutrition are likely to be associated with physical frailty
[45]. In addition to physical training, nutritional education/
intervention had also been increasingly employed within ef-
fective multi-domain interventions [23-25, 27, 28, 31]. Rather
than providing pre-packed meals or food supplements,
reviewed studies employed a combination of more realistic
and sustainable nutritional interventions suited to
community-dwelling older adults—nutrition assessment,
group nutrition education, individual counseling, recipe guide,
and/or practical sessions. This adds to the body of knowledge
on appropriate interventions for community-dwelling pre-
frail/frail older persons with poor nutrition. While not tested
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in any of the reviewed studies for frail older adults but relevant
to those at nutritional risk, community kitchens have been
implemented as a public health strategy to prevent food inse-
curity through reducing social isolation, improving food and
cooking skills and self-empowerment [46]. Therefore, we rec-
ommend that this needs study for application to community-
dwelling frail older adults who are at nutritional risk. Other
intervention components also contributed to frailty reduction,
either alone [25] or as part of a multi-domain/disciplinary
intervention [24, 27, 31]. These included cognitive training
with social contact [25], psychosocial/life goal support pro-
gram [27, 31], and possibly multi-disciplinary primary care
with health coaching [30] or addressing poly-pharmacy [24].
It is interesting to note that prevalence of frailty decreased
to the same extent for groups that received volunteer admin-
istered (i) home-based physical training and nutrition program
(= 17%) or (ii) cognitive training and social support (— 16%)
[25]. The employment of robust older people as volunteers
could potentially encourage community empowerment and
contribute to a sustainable, positively influential health inter-
vention. Our review found more recent research that studied
the implementation of the interventions employing available
community resources such as nonprofessional volunteers
[25], social enterprise [29], or primary care [28, 30]. These
are relevant for community translation. There is a definite
need for large-scale, well-designed RCTs to evaluate a para-
digm of frailty management embedded as a new element in
existing service structures which systematically identify frail
older adults (and their caregivers as appropriate) for targeted
management which include nutritional and physical and psy-
chosocial interventions and individualized support and train-
ing, aimed at maximizing function and promoting aging in
place. There is also a need for more implementation research
on the effect role of primary care in frailty screening and
management vis-a-vis other community service providers.

Community Translation

For successful translation from research to practice, interven-
tions should be effective in reducing frailty and well-adopted
by the frail older adults [47] so as to achieve sustainable im-
provement in health. A multi-domain intervention for frail
older people was more than twice as effective among those
who are compliant [48]. Low adherence to interventions can
pose significant challenge to effective translation. Most of the
studies reviewed employed psychosocial interventions (e.g.,
addressing goal setting, self-efficacy, or enhancing social cap-
ital) [23, 25-27, 31] and/or implemented at least certain inter-
ventions in a group setting [23, 24, 26, 27, 29, 31]. These
studies reported adherence rates of at least 50-60% [23, 24]
to more than 85% [25-27, 29], suggesting that psychosocial
well-being improved participation in exercise, nutrition, and
other self-management interventions to reduce frailty. This

highlights the importance of motivation and social interactions
in well-designed community programs, which can sustain par-
ticipation and effectiveness of programs to reduce physical
and social frailty and maintain function. Of note, social frailty
[49] has been shown to predict adverse health and disability in
community-dwelling older adults [50, 51].

There is a lack of published evidence on the benefits of
programs that focused specifically on community transla-
tion. Nonetheless, the State of the Art Report (S0AR) [36]
recommended the use of Comprehensive Geriatric
Assessment (CGA) to assess and manage older people
and considerations for three dimensions (physical, cogni-
tive, and psychosocial) of frailty. General Practitioners
(GPs) were identified as preferred healthcare professionals
to screen and monitor for frailty in the primary care set-
tings. Nonetheless, an integrated, multi-disciplinary model
of management [52] comprising a mix of primary care
clinicians [22, 24, 28, 30, 31], social workers [24], care-
givers, and trained volunteers/buddies [25] may be neces-
sary for sustainable implementation of interventions with-
out significant additional resource demands for the routine
management of frail older people. In different developed
countries, there is still a lack of comprehensive efforts/
policies to address the challenges of frailty on health and
social services provision and financing, the promotion of
relevant changes towards efficient and sustainable health
and social model of care, and implementing frailty screen-
ing and high-risk population identification. Nonetheless,
there is an increasing awareness on the need to address
frailty, and a few governments have launched specific ini-
tiatives to support frailty research and implementation in
parts of their healthcare system.

Strengths and Limitations of Study

To our knowledge, this is the first review article to con-
sider community translation of interventions to reduce
frailty. We had restricted our search to studies with frailty
measurements before and after the intervention, and ex-
cluded studies that targeted frail elderly that examine spe-
cific domains of physical, cognitive, nutritional, or social
without specifically listing frailty as an outcome. With the
inclusion of more such studies, the evidence on effective-
ness of multi-domain interventions would probably have
been stronger. The studies in our review also lacked as-
sessments and interventions (with exception of Luger et al.
[25]) on the cognitive domain of frailty. Nonetheless,
while there are many studies employing dual-tasking train-
ing interventions or addressing cognitive decline in the
literature that are not classified under frailty intervention
and are not within the scope this review, in conjunction
with multi-domain interventions, there should be adequate
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assessments specific to each domain so as to provide a
holistic assessment of frailty [53, 54]. The quality of fu-
ture studies can be improved with better-powered random-
ized controlled trials, with study sample that is represen-
tative of the study population and assessors who are
blinded to intervention assessments. Furthermore, evalua-
tion on the cost-effectiveness of the intervention should be
performed to provide better informed wider implementa-
tion of the program. Lastly, the inconsistent definitions
and measurements of frailty have been recognized within
this field [55], limiting comparisons between components
of the multi-domain interventions and its effect on frailty.

Conclusion

Updating previous findings of 14 studies from 2000 to 2015
by Puts et al. [6°¢], we reviewed 10 additional studies from
2016 to 2018 and found that up to date, in 18 of 24 studies
overall, interventions were effective in preventing or reducing
frailty (as the intervention target) in community-dwelling
older adults. Multi-dimensional frailty definitions and a
multi-domain approach have been increasingly employed for
frailty identification and intervention. The effective interven-
tions included various modalities of exercise training, nutri-
tion education/program, cognitive training, geriatric assess-
ment, and management coupled with psychosocial
interventions/support that may sustain program participation.
While resistance training was the most commonly employed
modality of physical training in our review, we did not find
evidence that it is more effective than other modalities.
Effective interventions can be delivered in a primary care or
other community settings with a multi-disciplinary combina-
tion of professionals and volunteers. There has been better
recognition of the need for community translation for frailty
reduction in the developed countries, with initial policy efforts
introduced in some countries. However, more comprehensive
policies are needed to address frailty prevention/reduction
through appropriate health and social programs/services pro-
vision and financing, the promotion of relevant changes to-
wards efficient and sustainable health and social model of
care, and implementing frailty screening and high-risk popu-
lation identification and management.
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