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ABSTRACT

Background: Frailty is a geriatric syndrome leading to adverse health outcomes, but can be managed through
targeted interventions and potentially reversed. Primary care settings play a pivotal role in identifying and
addressing frailty. This review aims to assess the effective primary care interventions and strategies to manage
frailty.

Methods: This review mapped evidence to evaluate systematic reviews of randomized controlled trials in older
adults (>60 years) on primary care-based interventions for managing frailty. Data were extracted from databases
including MEDLINE, Embase, CINAHL, PsycINFO, and Cochrane CENTRAL, covering publications up to
September 11, 2024. Interventions in primary care, community-based, or home-based settings were included,
excluding hospitalized or bedridden individuals. The AMSTAR 2 tool assessed review quality, and interventions
were categorized by type, setting, and effectiveness.

Results: From the 3152 studies extracted, 17 systematic reviews met the inclusion criteria. Interventions were
classified into physical, nutritional, pharmacological, e-health/telemedicine, and multicomponent approaches.
Multicomponent interventions, combining physical, nutritional, and cognitive strategies, demonstrated effec-
tiveness, with significant benefits reported in 15 reviews. Community and home-based settings dominated,
emphasizing accessibility. However, the quality of evidence varied, with seven reviews rated as critically low and
six as high. Most studies were conducted in high-income countries, limiting their generalizability to LMICs.
Conclusion: Multicomponent interventions delivered in community settings show significant promise for man-
aging frailty in older adults. However, evidence gaps suggest the need for context-specific research to adapt these
interventions into primary care, which can improve the health status and quality of life for ageing populations
globally.

1. Introduction

The prevalence of frailty differs significantly across various regions
and settings, impacting between 4.0 % and 59.1 % of older adults living

Frailty is a common condition in older adults, marked by heightened
vulnerability and deterioration across several physiological systems [1].
This condition greatly affects the health, autonomy, and overall quality
of life of older adults, frequently resulting in negative outcomes such as
falls, hospital admissions, institutional care, and even death. Worldwide,
frailty is responsible for nearly 19 % of the total Disability-Adjusted Life
Years (DALYs) in people aged 70 and above, highlighting its significant
role in the global disease burden [2].
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in the community-dwelling older adult [3], with prevalence ranging
from 19.0 % to 75.6 % among those in nursing homes or hospital settings
[4]. The challenge is even greater in low- and middle-income countries
(LMICs), where older populations face a significantly higher rate of
frailty due to unequal healthcare access, socioeconomic inequalities,
and the combined impact of communicable and non-communicable
diseases [5,6]. In LMICs, frailty prevalence can reach as high as 35.9
% % in certain age groups, compared to 9.9 —13.6 % % in high-income
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countries (HICs) [7]. This disparity poses significant challenges for
healthcare systems in LMICs, where resources are already stretched thin
[8l.

Although frailty is a serious condition, it is not an unavoidable
outcome of aging. With appropriate and timely interventions, frailty can
be delayed, reduced, or even reversed. Among the most effective stra-
tegies are physical exercise and nutritional support, including protein-
enriched diets [9,10]. Physical exercise, particularly resistance and
strength training, improves muscle mass, physical performance, and
mobility. Nutritional programs, particularly those targeting malnour-
ished older adults, have demonstrated improvements in functional
outcomes and quality of life [11]. A multi-dimensional approach,
incorporating medical, psychological, and social assessments, allows for
the identification and management of frailty in a comprehensive and
organized manner [12]. Studies report a 22 % improvement in func-
tional independence among older adults undergoing Comprehensive
Geriatric Assessment-based interventions [13]. Addressing social isola-
tion and mental health through community engagement programs and
counselling services has shown promising results in enhancing overall
well-being and resilience among older adults. However, the effective-
ness of these interventions varies by population and context, under-
scoring the need for tailored approaches. A holistic strategy combining
physical, nutritional, and social interventions has demonstrated the
greatest potential in managing frailty [14,15].

Primary care is ideally placed to tackle frailty, as it serves as the
initial point of contact for the majority of older adults within the
healthcare system. Using validated screening tools such as the Fried
Phenotype Scale, Frailty Index, FRAIL scale, Edmonton Frailty Scale,
and Clinical Frailty Scale, frailty can be identified early [16]. By inte-
grating physical, nutritional, and psychosocial interventions into routine
care, primary care practices can provide personalized and accessible
solutions to manage frailty effectively [17]. Primary care settings are
ideal for implementing community-driven initiatives, particularly
important in LMICs where access to specialized care is limited [18].
Embedding frailty management into routine primary care practices en-
hances accessibility, implementation, and sustainability [19-21].
Despite its potential, significant gaps remain in the adoption and
implementation of frailty interventions within primary care settings
[22]. Fewer than a majority of primary care providers routinely screen
for frailty, and even fewer incorporate tailored interventions into
practice [16]. Therefore, our goal was to address these gaps by identi-
fying and assessing primary care-based interventions for managing
frailty in older adults aged 60 and above. We systematically reviewed
existing interventions and summarized their effectiveness in enhancing
both clinical outcomes and patient-reported experiences.

2. Materials and methods
2.1. Protocol registration

This protocol of this study was preregistered on the Open Science
Framework (OSF) and is under an embargo to prevent scooping. It will
be made public upon acceptance or publication. A view-only link will be
made available with the journal editor to facilitate peer review and
collaboration.

2.2. Study design

Following the framework of evidence gap maps, we constructed an
evidence map that integrates user-friendly visual figures, interactive
graphs, and searchable databases to enhance the utility of the findings.
Similar approaches have been used in health by the International
Initiative for Impact Evaluation (3ie), which has developed several
EGMs focusing on interventions such as anaemia programs in low- and
middle-income countries and performance measurement and manage-
ment in primary care delivery systems [23].
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2.3. Eligibility criteria

We included systematic reviews (with or without meta-analysis) that
focused solely on Randomized Controlled Trials involving older adults
(aged 60 years or older). Interventions implemented in primary care,
community-based, or home-based settings, aimed at addressing frailty
and measuring outcomes related to its reduction or improvement, were
considered. Studies involving hospitalized or bedridden individuals
were excluded, as were reviews that focused on specific patient groups,
such as surgical patients, oncology cases, or those receiving palliative
care.

2.4. Search strategy

A comprehensive literature search was performed in the following
databases: MEDLINE (via PubMed), Embase, CINAHL, PsycINFO, and
the Cochrane CENTRAL library. We utilized various search terms related
to "Frailty" and "Systematic review" / "Meta-analysis" alongside appro-
priate headings. The search was conducted to include articles published
up until September 11, 2024. Detailed search strategies for each data-
base are provided as supplementary material. (Supplementary File 1)

2.5. Study selection

Following a calibration exercise, two reviewers (RN, AM) indepen-
dently screened the search results to identify potentially eligible records
based on title and abstract. Then, two reviewers (HB, AK) independently
verified eligibility by reviewing the full-text articles of the selected re-
cords. In the event of disagreements, consensus was achieved through
discussion or by involving a third reviewer (JSK). The article selection
process was managed using Covidence©® (www.covidence.org).
Throughout the screening process, a team of experienced researchers
(JSK, TR) ensured consistency among reviewers and offered assistance
as needed.

2.6. Data extraction

Data was systematically extracted using a pre-designed spreadsheet
to capture key details of each review, including characteristics of
included systematic reviews (e.g., population demographics,
geographical location), study settings (e.g., primary care, community-
based, or home-based), types of interventions (e.g., physical, nutri-
tional, pharmacological, e-health, or multi-component) and measured
outcomes (e.g., frailty reduction, physical function), with comparators,
effect sizes, and statistical significance of outcomes. The completed data
extraction forms are available as supplementary files.

2.7. Assessment of the quality of included reviews

The methodological quality of the systematic reviews was evaluated
using the AMSTAR 2 checklist, which emphasizes seven critical domains
(listed below) that can significantly impact the validity of a review and
its conclusions, along with nine noncritical domains [21].

e Protocol registered prior to the commencement of the review (item
2)

e Adequacy of the literature search (item 4)

e Justification for excluding individual studies (item 7)

e Risk of bias from studies included in the review (item 9)

e Appropriateness of meta-analytic methods (item 11)

e Consideration of risk of bias when interpreting the review results
(item 13)

e Assessment of the presence and potential impact of publication bias
(item 15)

Based on these criteria, the study quality in the results of each review
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was rated as high, moderate, low, or critically low [21]. A "high" rating to have "critically low" study quality, making them unreliable for ac-
indicated that there was no or only one non-critical weakness, providing curate synthesis of the evidence.

a thorough and accurate summary of the available studies. A "moderate"
rating was given when there were multiple non-critical weaknesses but
no critical flaws, resulting in a reasonably accurate summary. Reviews
with one critical flaw, regardless of the presence of non-critical weak-
nesses, were rated as "low," suggesting potential concerns regarding
reliability [21]. Reviews with more than one critical flaw were deemed

2.8. Evidence map
The evidence map categorized interventions based on:

e Setting:

Studies from databases/registers (n = 3152)
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Fig. 1. PRISMA diagram for evidence gap map synthesis.
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o Primary Care or Institutional Settings: Formal healthcare in-
stitutions such as clinics or hospitals.

o Community or Home-Based Settings: Interventions delivered
outside institutional settings.

e Outcomes:

o No Effect: Interventions that did not demonstrate a statistically
significant impact on frailty outcomes

o Benefit: Interventions that yielded significant improvements in
frailty-related outcomes.

The map used intuitive icons to represent the types of interventions,
including physical (e.g., exercise programs), nutritional (e.g., protein
supplementation), pharmacological, E-Health or Telemedicine and
multicomponent interventions.

3. Results

The database searches yielded a total of 3152 studies. After dedu-
plication and title/abstract screening, 634 studies underwent full-text
evaluation, leading to the exclusion of 617 studies for various reasons,
as depicted in the PRISMA flow chart (Fig. 1). In the end, 17 studies
fulfilled all eligibility criteria and were included in the final analysis.

Table 1 outlines the characteristics of the included systematic re-
views. There were six high-rated reviews based on the AMSTAR 2 crit-
ical domains checklist [24-29]. There was one moderate-rated review
that exhibited non-critical weaknesses, such as limited reporting detail
on funding and heterogeneity of results of studies included, but it was
still considered reasonably reliable [30]. Moreover, three Low-rated
reviews presented critical flaws, potentially compromising the accu-
racy and comprehensiveness of their findings [31-33]. The remaining
seven reviews were critically low-rated and possessed multiple critical
weaknesses, indicating they should not be relied upon for
decision-making [19,34-39]. Further investigation into the specific
items contributing to these ratings is warranted to understand each re-
view’s strengths and weaknesses fully. The reviews consisted of trials
ranging from 4 included studies by Han and colleagues to 56 included
studies by Sun and team [25,29]. Seven of these reviews conducted
meta-analyses. The evidence reviewed was relatively recent, with search
years spanning from 2015 to 2023. Most studies were conducted in HICs,
reflecting a geographical bias in the available research.

3.1. Types of interventions
Table 2 provides an overview of the various interventions for frailty

management, classified into five primary categories: physical, nutri-
tional, pharmacological, e-health/telemedicine, and multicomponent
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approaches. Physical interventions (n = 4) primarily involved exercises
designed to enhance muscle strength, balance, flexibility, and cardio-
vascular health. These interventions aimed to improve overall physical
fitness and contribute to a reduction in frailty. Nutritional interventions
(n = 1) focused on dietary supplementation, such as protein and vita-
mins, to address nutritional deficiencies and promote muscle strength,
immune support, and general health—all critical components in man-
aging frailty. Pharmacological interventions (n = 1) utilized medications
or supplements to manage deficiencies, optimize health conditions, and
address chronic illnesses that exacerbate frailty. E-health and telemed-
icine interventions (n = 2) leveraged digital tools, including mobile
health applications, telemonitoring, telephone counselling, and video-
guided home exercises. These digital approaches provided remote sup-
port and continuous care, making frailty management accessible even to
those unable to attend in-person care. Lastly, multicomponent in-
terventions (n = 9) combined various strategies, including physical ex-
ercises, nutritional support, cognitive and social engagement,
comprehensive health assessments, and home safety modifications.
These holistic approaches were the most extensively studied and
demonstrated the most promising results for comprehensive frailty
management.

3.2. Effectiveness of interventions

The effectiveness of the interventions was evaluated based on their
ability to reduce frailty, with outcomes classified as either beneficial or
having no effect. Among the 17 studies reviewed, 15 reported significant
benefits in reducing frailty, with multi-component interventions
showing the most notable impact. Only two interventions demonstrated
no significant effect, indicating the potential need for further optimi-
zation or more targeted implementation of specific approaches.

3.3. Settings of interventions

The interventions were delivered in two primary settings: primary
care or institutional settings, and community or home-based settings.
Primary care and institutional settings included formal healthcare en-
vironments such as clinics and hospitals. In contrast, community and
home-based settings involved interventions implemented in familiar,
everyday environments, which enabled personalized care and enhanced
adherence. Most interventions were conducted in community or home-
based settings, emphasizing the importance of accessible and convenient
care integrated into daily living environments.

Table 1
Primary care-based interventions for managing frailty among older adults.

SL. No. Study ID Studies Included Participants Meta-Analysis Year of Search Countries Study Quality
1 deLabra 2015 9 1067 No 2015 HICs; LMICs Critically Low
2 Li 2022 13 3176 Yes 2021 HICs; LMICs Low

3 Dedeyne 2017 8 1122 No 2016 HICs High

4 Han 2023 4 205 No 2023 HICs High

5 Macdonald 2020 31 4794 Yes 2019 HICs High

6 Veninsek 2018 27 151 No 2017 HICs Critically Low
7 Artaza-Artabe 2016 32 50,056 No 2016 HICs; LICs Critically Low
8 Moraes 2021 19 1564 Yes 2019 HICs; LMICs High

9 Kasa 2023 6 2297 No 2022 HICs Low

10 Negm 2019 21 5262 Yes 2016 HICs Critically Low
11 Esfandiari 2021 12 1819 Yes 2020 HICs Critically Low
12 Daryanti Saragih 2022 15 1294 Yes 2021 HICs; LMICs High

13 Wan 2022 12 1123 Yes 2022 HICs Low

14 Travers 2019 46 15,690 No 2017 HICs; LMICs Critically Low
15 Pazan 2021 25 4954 No 2019 HICs Moderate

16 Sun 2023 56 9530 Yes 2021 HICs; LICs High

17 deLabra 2015 21 5275 No 2015 HICs Critically Low

Abbreviations used: HMICs: High- and Middle-Income Countries; LICs: Low-Income Countries; LMICs: Low- and Middle-Income Countries.
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Table 2
Summary of findings for frailty management.
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SL Study ID Studies Participants  Description of Intervention Effectiveness on Frailty Outcome Meta-Analysis
No. Included Reduction (findings of Measures Summary
SR)
1 deLabra 2015 9 1067 Physical comprehensive training (leg extensions, No impact Fried’s frailty N/A
hip flexions, double-arm pull downs, bicep curls). criteria
2 Li 2022 13 3176 Physical activity, exercise, fitness. Significant CHS criteria MD = —0.73 (95 %
CL —1.05 to
—0.41)
3 Dedeyne 2017 8 1122 Multidomain interventions: exercise, nutrition Significant CHS criteria N/A
(protein, vitamins, milk fat, advice), hormones,
cognitive, or psychosocial interventions.
4 Han 2023 4 205 E-health interventions: telephone counselling, home  No impact Fried Frailty N/A
video exercise, telemonitoring, mobile health Criteria
programs.
5 Macdonald 31 4794 Exercise with/without nutrition supplementation or ~ No impact Fried Frailty RR = 0.62 (95 %
2020 education, comprehensive geriatric assessment. Criteria CI: 0.48 to 0.79)
6 Veninsek 2018 27 151 Multicomponent training: physical activity, vitamin  Significant Frailty Index N/A
D, home modification, cognitive training, nutrition.
7 Artaza-Artabe 32 50,056 Protein intake, nutritional supplementation, No impact Fried N/A
2016 vitamin D, exercise. phenotype
8 Moraes 2021 19 1564 Nutritional education, protein/energy supplements,  Significant CHS criteria OR = 2.30 (95 %
specific diets with other interventions. Crl: 0.72 to 7.01)
9 Kasa 2023 6 2297 Multicomponent intervention: face-to-face No impact Frailty Index N/A
activities, telephone support, exercise, nutrition,
cognitive training.
10 Negm 2019 21 5262 Physical activity, nutrition supplementation, Significant Frailty Index SMD = —0.92 (95
protein, comprehensive geriatric assessment. % CI: —1.55 to
—0.29)
11 Esfandiari 12 1819 Remote health programs: phone, smartphone, Significant Fried SMD = 0.31 (95 %
2021 tablet, computer, DVD. theoretical CI: 0.15 to 0.47)
framework
12 Daryanti 15 1294 Resistance band exercises. Significant Fried SMD = —0.29 (95
Saragih 2022 phenotype % CI: —0.55 to
score —0.03)
13 Wan 2022 12 1123 Baduanjin (Chinese exercise): warmup, main No impact Fried SMD = —1.46 (95
exercise, stretching. phenotype % CI: —2.39 to
score —0.53)
14 Travers 2019 46 15,690 Physical activity, health education, nutrition, home No impact Fried Frailty N/A
visits, hormone supplementation, counselling. Criteria
15 Pazan 2021 25 4954 Pharmacological interventions or medication Significant Fried Frailty N/A
optimization. Criteria
16 Sun 2023 56 9530 Non-pharmacological interventions: mind-body No impact SUCRA criteria SMD = 0.34 (95 %
exercise, mixed physical training, resistance, CIL: 0.23-0.45)
aerobic, cognitive training.
17 Apéstolo 2018 21 5275 Home/group-based physical exercise, nutrition No impact CHS criteria N/A

consultation, computerized balance training,
protein-calorie/micronutrient supplementation.

3.4. Gaps in evidence

The evidence map (Fig. 2) offers a comprehensive overview of in-
terventions aimed at reducing frailty in older adults. It categorizes these
interventions according to their type, setting, effectiveness, and the
quality in the findings. While multi-component interventions consis-
tently showed strong effectiveness, further evidence is especially needed
to comprehend the impact of pharmacological and e-health in-
terventions in LMIC settings.

3.5. Quality of evidence

The quality of the included systematic reviews was evaluated using
the AMSTAR 2 tool, revealing considerable variability in methodolog-
ical rigor. Six reviews were rated as high quality of study, indicating
reliable evidence with no or only one non-critical weakness. Three re-
views received a moderate quality of study rating, with more non-
critical weaknesses but no critical flaws. One review was rated as low
quality of study due to a critical flaw, raising concerns about its reli-
ability. The remaining seven reviews were rated as critically low quality
of study, highlighting multiple critical flaws and significant limitations
in their methodological soundness.

4. Discussion

Our study systematically mapped evidence on primary care-based
interventions for managing (reducing or improving) frailty among
older adults, identifying five categories of interventions: physical,
nutritional, pharmacological, e-health, and multicomponent ap-
proaches. Multicomponent interventions emerged as the most effective,
combining strategies to address the multifactorial nature of frailty. In-
terventions delivered in community or home-based settings were
prominent, emphasizing accessibility. The findings highlight significant
evidence gaps, particularly in LMICs, and underscore variability in the
quality of the evidence.

The effectiveness of multicomponent interventions, integrating
physical, nutritional, and cognitive components, was a key finding.
These interventions align with literature from high-income settings,
where studies have consistently demonstrated their ability to improve
mobility, muscle strength, and reduce frailty-related outcomes [40,41].
However, a notable challenge is disentangling the individual contribu-
tions of each component within multicomponent approaches, making it
difficult to optimize specific strategies. In LMICs, barriers such as limited
healthcare resources and infrastructure necessitate research on simpli-
fied yet effective models of multicomponent interventions to ensure
feasibility and scalability.
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Fig. 2. Distribution of intervention effects across settings and quality of study (AMSTAR-2). The vertical axis delineates the intervention setting as either "Primary
care or institutional" (upper section) or "Community or home based" (lower section). The horizontal axis represents the "Effect of intervention," ranging from "No
effect” (left, orange shaded region) to "Benefit" (right, green shaded region). Each study is positioned within a grid cell according to its quality rating (Critically Low,
Low, Moderate, High) and observed effect. The study label, showing the first author and publication year, is displayed next to an icon representing the intervention
type (Physical, Nutritional, Pharmacological, E-health, Multicomponent). Icon size reflects total participants in the study to visually indicate study weight. Icon

D
interpretation: "S_ Physical intervention % Nutritional intervention E Pharmacological Intervention 6). E-health/Telemedicine Intervention @ Multi-
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Community and home-based interventions featured prominently
across the studies, highlighting their effectiveness and potential for
improving accessibility and adherence [42]. Consistent with similar
studies, these interventions leverage familiar environments to foster
participant engagement and ensure continuity of care [36,43]. Howev-
er, in LMICs, where home-based care is constrained by resource limi-
tations and a lack of trained personnel, the scalability of such
interventions remains a concern. Addressing these gaps through
capacity-building efforts and leveraging technology, such as telemedi-
cine, can enhance the reach of frailty interventions in underserved
settings.

Physical and nutritional interventions were widely studied and
consistently shown to reduce frailty [44], as seen in Liu et al. (2022),
where strength and balance exercises significantly improved mobility
and reduced fall risks [45,46]. However, inconsistencies arose in LMIC
contexts, where challenges such as inadequate funding, poor nutritional
security, and limited access to exercise facilities hinder implementation
[33]. This shows a ‘know-do’ gap and implementation research is
needed to fill this and adapt these interventions to the local context.
Health system and policy research promoting multicomponent,
community-based interventions could improve health outcomes for
aging populations, particularly in resource-constrained settings. Scaling
these interventions through programs like telemedicine and home-based
care can bridge the healthcare access gap in rural and underserved re-
gions [38].

The quality of evidence varied considerably, with many studies being
rated as critically low according to the AMSTAR 2 tool. This finding
aligns with previous reviews highlighting a lack of standardized meth-
odologies in frailty research. While high-quality studies strengthen the
evidence for the effectiveness of interventions, the predominance of
lower-quality studies highlights the need for more rigorous research
designs, improved reporting standards, and systematic evaluations.
Enhanced methodological rigor will enable more reliable synthesis and
stronger policy recommendations.

A key strength of this study is its use of evidence mapping, offering a
clear and visual representation of the intervention landscape for frailty
in primary care and community settings. The systematic approach to
data extraction and quality assessment ensures the reliability of identi-
fying effective interventions. Only systematic reviews were included in
the mapping, ensuring that evidence already synthesized was consid-
ered. The quality of the studies varied, with many being rated as criti-
cally low. Most of the studies were conducted in high-income countries,
limiting their applicability to low- and middle-income countries
(LMICs). Furthermore, the diversity of interventions resulted in vari-
ability in outcomes.

Future research should focus on developing context-specific in-
terventions for LMICs, with an emphasis on scalability and sustainabil-
ity. Standardizing frailty definitions and outcome measures will enhance
comparability and support more robust meta-analyses. Additionally,
leveraging digital health innovations, such as telemedicine and mobile
health applications, presents promising opportunities to expand access
to frailty care, particularly in resource-constrained settings. Policy-
makers and health systems must prioritize the integration of evidence-
based frailty interventions into primary care frameworks, as this
approach has the potential to significantly reduce the burden of frailty
and improve the quality of life for aging populations worldwide.

5. Conclusion

Multicomponent interventions combined with community-based
care have proven effective in reducing frailty in high-income countries
(HICs). Future initiatives should focus on adapting and scaling evidence-
based multicomponent interventions in resource-limited settings to
improve frailty outcomes and enhance the quality of life for older adults
worldwide.
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