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Abstract
Background: Frailty syndrome is a medical condition defined by a progressive loss of function that usually begins beyond 65 and
necessitates assistance with daily activities. There are both pharmacological and nonpharmacological approaches to prevent frailty.
The purpose of this systematic review is to investigate viable nonpharmacological therapies for reducing frailty among the elderly in
low- and middle-income countries, to develop an appropriate guideline to determine the applicability of these nonpharmacological
interventions in various feasible settings.

Methods: Two independent researchers will explore 5 electronic databases for relevant and promising studies. The selected
articles will be subjected to a full-text examination following the initial screening. Two independent authors will analyze the risk of bias
using the Cochrane risk of bias assessment tool. The review findings on various nonpharmacological approaches to prevent frailty will
be presented as a narrative synthesis. There will be a sensitivity analysis and an assessment of study heterogeneity if possible.

Results and conclusion: The systematic review protocol has been evaluated and approved by the institutional review board of
North South University. The preferred reporting items for systematic review and meta-analysis protocol recommendations for
precisely reporting health care interventions and the Cochrane group standards will be strictly followed in this systematic review
protocol.

PROSPERO Registration number: CRD42021290417

Abbreviations: ADL = activities of daily life, LMICs = low- and middle-income countries, NCDs = noncommunicable diseases,
PRISMA-P = preferred reporting items for systematic review and meta-analysis protocol, QoL = quality of life, ROB = risk of bias.
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1. Introduction

During one’s life, various biological deficiencies develop, which
cause the body’s homeostatic equilibrium to be disrupted.[1–3]
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This process begins during a person’s first year in the womb. It
progresses at a varied rate and on various pathways depending on
the individual, resulting in varying degrees of reduced resistance
to internal and external stresses. The term “frailty” describes the
predisposition of biologically aged adults to have unfavorable
outcomes and undergo fast changes in health status. The
development of chronic illnesses has been identified as a factor
in the development of frailty.[2] Frailty syndrome is a medical
illness characterized by a progressive loss of function, which
generally occurs beyond the age of 65 and results in help in
carrying out daily living tasks. In addition, as the population
becomes older, the need for specialized geriatric care will
skyrocket, resulting in a significant rise in the demand for
specialized services for the maintenance of elderly individuals.[4]

The development of illnesses may be thought of as the
accumulation of distinct biological impairments that manifest as
specific nosological phenomena when they reach a certain
threshold.[5,6] A condition known as “multimorbidity” (having 2
or more illnesses) develops as we get older. It is less prevalent in
those younger than 65years old and varies between 55% and
98% in people older than 65years old; this condition is referred
to as “aging-related multimorbidity”.[7,8] Multimorbidity is a
common and debilitating condition that affects the quality of life
(QoL), raises medical costs, and prolongs the lives of those who
suffer from the state. As chronic illnesses interact with one other,
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their adverse effects are magnified, and new clinical phenotypes
are formed, which we would not predict from the sum of their
impacts. Several factors contribute to multimorbidity, including
an increase in global vulnerability and a decrease in resistance.[5]

According to a previous study, frail older persons are more at
venture for unfavorable health consequences such as falls,
mobility impairment, hospitalization, institutionalization, and an
increased risk of mortality.[9] According to recent findings, frailty
may be reversible in some instances.[10] Identifying frailty is thus
critical in order to prevent, mitigate, and forestall deleterious
health outcomes in older persons and their caregivers.
Frailty is also a significant concern in low- and middle-income

countries (LMICs). In these areas where health resources are
limited, a lack of equipment, qualified personnel, or adequate,
validated evaluation techniques may impede examinations and
treatments. As the world’s populations age, the number of frail
individuals grows, with LMICs bearing a disproportionate share
of the burden.[11] Nonpharmacological interventions (eg,
multidisciplinary interventions, lifestyle modification, education-
al interventions, and so on) are alternatives that may be employed
in older persons. Short physical performance battery, ADL
(activities of daily life), nutritional markers, functional capacity,
and Mini Nutritional Assessment are some of the most widely
employed nonpharmacological approaches.
There are several studies of nonpharmacological therapies

for the prevention and treatment of frailty in older patients.
However, geriatric specialists in LMICs require a synthesized,
methodologically sound document to guide their decision-
making.[12,13] As a result, this study aims to search the viable
nonpharmacological therapies for minimizing frailty among the
elderly in LMICs so that an appropriate guideline can be created
to determine the applicability of these nonpharmacological
interventions in different feasible settings. Approaches with the
best outcome may have the potential for widespread application
in geriatric healthcare services to improve the QoL of older
communities in the low- and middle-income territories.
2. Methods and materials

2.1. Protocol

This systematic review protocol adheres to the standard criterion
of systematic reviews of PRISMA-P (preferred reporting items for
systematic review and meta-analysis protocol) guidelines for
precisely reporting health care interventions and the Cochrane
group standards.[14,15] It is registered with the International
prospective register of systematic reviews- PROSPERO, and the
registration number is CRD42021290417. The PRISMA-P
checklist for systematic review protocol has been attached as a
supplementary file.

2.2. Eligibility criteria

The studies will be considered based on the criteria outlined
below.

2.3. Participants

This review will consider the prefrail or frail older population
aged 65years or above from LMICs defined by the World Bank
regardless of gender, region, or socio-economic status.[16]

However, the population residing outside LMICs will be factored
out from this consideration.
2

2.4. Interventions

This review will include all interventional studies evaluating the
effectiveness of nonpharmacological strategies to prevent frailty,
such as lifestyle modification, nutritional advice, multi-compo-
nent exercise, psychotherapy, health education, cognitive
interventions, psychosocial interventions or psychotherapy,
dietary supplementation, and any combination of the above
interventions will be used as approaches.
2.5. Comparators

A comparison will be made between nonpharmacological
interventions or no intervention control groups.
2.6. Outcomes
2.6.1. Primary outcome. The primary outcome of this
systematic review is the improvement or minimization of frailty
ensuing the nonpharmacological interventions.Wewill look for a
clear consensus since not enough information establishes the
theory frailty. However, various metrics have been investigated
and linked with improving frailty. Some of the most common are
short physical performance battery, ADL, nutritional markers,
functional capacity, andMini Nutritional Assessment, which will
be assessed as the initial outcome in this review.

2.6.2. Secondary outcomes. The secondary outcomes will be
evaluated if the included nonpharmacological approaches
analyze some important scales that are often used to measure
the improvement of frailty. Such measurements are often done by
Katz 6 score, instrumental activities of daily living, grip strength,
timed up and go test, gait speed, Geriatric Depression Scale,
dietary variety score, and QoL.
2.7. Study design

This systematic review will include randomized controlled trials
and quasi-experimental studies to illustrate the efficiency of
available interventions for minimizing frailty. Other types of
studies such as descriptive and analytical observational studies,
pretest–posttest controlled studies, prospective cohort studies,
case-control studies, and cross-sectional studies will be ruled out.
2.8. Setting

There will be no limitations in terms of study settings. Studies,
which have been taken place in hospitals, geriatric healthcare
service centers, or community settings will be within the scope of
this review.
2.9. Exclusion criteria

Studies from developed, high-income countries or other than the
list of LMICs by the World Bank will be excluded. However, if
any article comprises data from both the high income countries
and the LMICs, only the LMICs will be included and analyzed.
Researches conducted on people under 65years will be
disqualified. This review will also eliminate the studies on
pharmacological or surgical intervention or combining these
approaches with nonpharmacological interventions. Moreover,
researches published in any language other than English will be
ruled out. In addition, this review will reject any other
observational studies, other systematic reviews, ongoing trials,
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trial protocols, ongoing reviews, research letters or correspond-
ences, editorials, conference papers, brief reports, periodicals,
books, and book chapters.
2.10. Information sources

The following electronic bibliographic databases will be searched
systematically for relevant articles using a detailed search
strategy. These are MEDLINE, Web of Science, The Cochrane
Library (Cochrane Central Register of Controlled Trials),
Scopus, and Clinical Trials.gov.
2.11. Search strategy

A comprehensive and systematic search strategy for the MED-
LINE or PubMed database will be designed using the keywords
and “MeSH” terms according to population, intervention,
comparison, and outcome. Later, this will be customized for
additional bibliographical databases following the database-
specific filters for clinical trials.Wild cards and truncations will be
applied in search words as needed. The terminologies will be
integrated using the Cochrane MEDLINE filter for controlled
trials of interventions. The keywords of the search strings will be
correlated to the population, interventions, and desired out-
comes. According to population, intervention, comparison, and
outcome, the essential terms implemented in this review are listed
in Table 1.
The search period will be between January 2000 and the date

of the searches. Before the final analysis, a final search will be
conducted to retrieve further potential studies for inclusion.
Table 2 illustrates the comprehensive search strategy using the
keywords and “MeSH” terms for MEDLINE.
2.12. Study records
2.12.1. Datamanagement.Articles retrieved from the literature
searches in different databases will be organized by the reference
management software Rayyan Qatar Computing Research
Institute. All the search results will be compiled into a single
Table 1

Key terms used for developing a comprehensive search strategy.

Population (P) Intervention (I) Comparison (C) Outcome (O)

“Elderly” “Acupressure” “Effectiveness” “Frailty”
“Older adults” “Exercise” “Usefulness” “Frailties”
“65+ yr” “Resistance exercise” “Efficiency” “Frailness”
“65 yr or above” “Home-based exercise” “Potency” “Frailty syndrome”
“Over 65 yr” “Multi-component exercise” “Efficacy” “Debility”
“Frail” “Physical activity” “Debilities”
“Prefrail” “Physical interventions”
“Frail older” “Lifestyle advice”
“Frail elderly” “Nutritional advice”
“Elderly frail” “Nutritional interventions”

“Mediterranean diet”
“Memory training”
“Cognitive interventions”
“Psychosocial interventions”
“Psychotherapy”
“Aromatherapy”
“Health education”

3

library, where duplicate articles will be identified and excluded.
The reviewers will check the remaining articles for screening.

2.12.2. Selection process. Following the inclusion and exclu-
sion criteria, 2 review authors will skim the title and abstract of
the included articles independently to screen the potential studies.
After title and abstract screening, a complete text evaluation of
the presumed articles will be done. Afterward, the selected studies
will be evaluated further for final inclusion. A third independent
reviewer will settle any disagreement through discussion with the
previous 2. Multiple publications and the reasons for excluding
researches will be reported. The PRISMA flow diagram will
demonstrate the process of study inclusion and exclusion.[17]

2.12.3. Data extraction. Two reviewers will independently
extract data using a standardizedMicrosoft Excel (TheMicrosoft
Corporation) Sheet to record the following information: the
study population, study settings, baseline characteristics of study
participants, studymethods, details of the interventions for frailty
prevention, recruitment process, attrition rates, primary and
secondary outcomes, periods of measurement, and information
regarding the risk of bias (ROB). If a disagreement emerges
between 2 reviewers, it will be settled through discussion while
seeking the third reviewer’s opinion if necessary.

2.12.4. Risk of bias assessment. Two researchers will apply
the Cochrane ROB assessment tool to evaluate the ROB
independently of the included randomized controlled trials.[18]

This evaluation will be performed based on the following
domains: randomization, allocation concealment, blinding at
various stages, incomplete data, and reporting of any additional
bias. According to the review authors’ assessments, the studies
will be categorized as low ROB, high ROB, or uncertain.
Thorough discussions will resolve any discord between the
reviewers. However, insights from a third researcher will be
pursued if necessary.

2.12.5. Strategy for data synthesis. We will assess the current
interventions, map them out, and summarize the studies’ baseline
features following the full-text screening of the studies. A
narrative synthesis will assist in comparing the resemblances and
differences of the studies, emphasizing the population, inter-
ventions, and outcomes. Data will be pooled if heterogeneity
measured by I2 value is found less than 50%. Standardized mean
differences will be used to combine improvements in the frailty
index scores following the intervention. Risk ratios will be used to
compare proportions such as the prevalence of frailty between the
intervention and control groups. A random-effects model will be
utilized for data synthesis to account for any heterogeneity. If
possible, a sensitivity analysis will be performed to acquire an in-
depth view of the study findings. Subgroup analysis for variables
such as ethnicity, sex, and presence of comorbidities will be
performed if appropriate data are available and incorporated in
meta-regression models to assess the effect of participant’s
demographic aspects on the potency of the interventions. We will
also look for publication bias by developing a funnel plot using
the Review Manager software (Cochrane).
3. Discussion

In the last 2 decades, global life expectancy has risen from 66.8 to
73.3years, with healthy life expectancy rising from 58.3 to 63.7
years. Surprisingly, LMICs are making the most progress, owing
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Table 2

Comprehensive search strategy.

Search strategy: PubMed format

#1 “aged”[MeSH Terms] or “aged”[All Fields] or “elderly”[All Fields] or “elderlies”[All Fields] or “elderly s”[All Fields] or “elderlys”[All Fields] or (“older”[All Fields] and
“adults”[All Fields]) or “older adults”[All Fields] or (“65”[All Fields] and “years”[All Fields]) or (“above”[All Fields] and “65”[All Fields] or “years”[All Fields]) or
(“Over”[All Fields] and “65”[All Fields] or “years”[All Fields]) or “frail”[All Fields] or “frails”[All Fields] or “Prefrail”[All Fields] or “frail older”[All Fields] or (“frail
elderly”[MeSH Terms] or (“frail”[All Fields] and “elderly”[All Fields]) or “frail elderly”[All Fields]) or (“elderly”[All Fields] and “frail”[All Fields]) or “elderly frail”[All Fields]

#2 “acupressure”[MeSH Terms] or “acupressure”[All Fields] or “exercise”[MeSH Terms] or “exercise”[All Fields] or “exercises”[All Fields] or “exercise therapy”[MeSH
Terms] or “exercise therapy”[All Fields] or “resistance exercise”[All Fields] or “Home-based exercise”[All Fields] or “Multi-component exercise”[All Fields] or
(“physical”[All Fields] and “activity”[All Fields]) or “physical activity”[All Fields] or “physical intervention”[All Fields] or “physical interventions”[All Fields] or “life
style”[MeSH Terms] or “lifestyle advice”[All Fields] or “lifestyle advices”[All Fields] or “nutritional advice”[All Fields] or “nutritional advices”[All Fields] or (“diet
therapy”[MeSH Terms] or (“diet”[All Fields] and “therapy”[All Fields]) or “diet therapy”[All Fields] or (“nutritional”[All Fields] and “interventions”[All Fields]) or
“nutritional interventions”[All Fields]) or (“diet, mediterranean”[MeSH Terms] or “mediterranean diet”[All Fields]) or (“memory”[All Fields] and “training”[All Fields]) or
“memory training”[All Fields] or ((“cognitive”[All Fields] or “cognitives”[All Fields]) and (“interventions”[All Fields] or “interventive”[All Fields] or “methods”[MeSH
Terms] or “methods”[All Fields] or “intervention”[All Fields] or “interventional”[All Fields])) or (“psychosocial intervention”[MeSH Terms] or (“psychosocial”[All Fields]
and “intervention”[All Fields]) or “psychosocial intervention”[All Fields] or “psychosocial interventions”[All Fields]) or (“psychotherapy”[MeSH Terms] or
“psychotherapy”[All Fields] or “psychotherapies”[All Fields] or “psychotherapy s”[All Fields]) or (“aromatherapy”[MeSH Terms] or “aromatherapy”[All Fields] or
“aromatherapies”[All Fields]) or (“health education”[MeSH Terms] or (“health”[All Fields] and “education”[All Fields]) or “health education”[All Fields])

#3 “effect”[All Fields] or “effecting”[All Fields] or “effective”[All Fields] or “effectively”[All Fields] or “effectiveness”[All Fields] or “effectivenesses”[All Fields] or
“effectives”[All Fields] or “effectivities”[All Fields] or “effectivity”[All Fields] or “effects”[All Fields] or “useful”[All Fields] or “usefulness”[All Fields] or “efficiences”[All
Fields] or “efficiency”[MeSH Terms] or “efficiency”[All Fields] or “efficiencies”[All Fields] or “efficient”[All Fields] or “efficiently”[All Fields] or “efficients”[All Fields] or
“potencies”[All Fields] or “potency”[All Fields] or “efficacies”[All Fields] or “efficacious”[All Fields] or “efficaciously”[All Fields] or “efficaciousness”[All Fields] or
“efficacy”[All Fields]

#4 “frailty”[MeSH Terms] or “frailty”[All Fields] or “frailty/classification”[MeSH Terms] or “frailty/complications”[MeSH Terms] or “frailty/diet therapy”[MeSH Terms] or
“frailty/epidemiology”[MeSH Terms] or “frailty/nursing”[MeSH Terms] or “frailty/prevention and control”[MeSH Terms] or “frailty/psychology”[MeSH Terms] or “frailty/
radiotherapy”[MeSH Terms] or “frailty/rehabilitation”[MeSH Terms] or “frailty/therapy”[MeSH Terms] or “frailties”[All Fields] or “frailness”[All Fields] or (“frailty”[All
Fields] and “syndrome” [All Fields]) or “frailty syndrome” [All Fields] or “debility”[All Fields] or “debilities” [All Fields]

#5 #1 and #2 and #3 and #4
From 2000
English language paper
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to prompt lowering in child mortality and communicable
diseases.[19] By 2050, the proportion of the population aged
65 and above (15.9%) will be more than twice that of children
under the age of 5 (7.1%) and will also overtake that of young
adults aged between 15 and 24 (13.7%).[20] Such demographic
transition to the aging population might invite health challenges
such as multimorbidity, and complex care needs to defend the
form of frailty. The deterioration of physical and functional
capacities will also create service accessibility barriers, demand-
ing more attention in delivering health care services to the frail
elderly.
In LMICs, The World Health Organization study on global

aging and adult health indicated variable rates of self-reported
unfilled health care requirements among those aged 65 and
older.[21] In this setting, prevention of frailty is critical in
preparing healthcare systems to respond to people’s desires to
maintain autonomy as they age. Some earlier reviews have
evaluated frailty in developing countries, but this is the first to
look exclusively at nonpharmacologic interventions for frailty
prevention in LMICs. Moreover, this systematic review is
strongly aligned with the sustainable development goals, as
through prevention and treatment, sustainable development goal
3.4 aspires to reduce premature mortality from noncommuni-
cable diseases (NCDs) by one-third and increase mental health
and well-being.[22]

Out-of-pocket expenditures for NCDs are rapidly increasing in
LMICs. Identifying effective nonpharmacological therapies will
significantly reduce the incidence and progression of frailty.
Consequently, the burden of NCDs and their impact on the
economy will be reduced in LMICs. Therefore, the systematic
4

review will look at all of the nonpharmacological interventions
available and feasible in the settings of LMICs with the aim to
recommend the effective ones that have a significant impact on
preventing frailty. We believe this review will also help to discuss
future practice and research implications. Governments, health-
care providers, and funding organizations may be able to use the
accumulated empirical data of accessible LMIC-based non-
pharmacological therapies to help them decide how to devote
future donations to the most beneficial strategy in similar
circumstances. In addition, responsible authorities could choose
cost-effective nonpharmacological interventions over the current
pharmacological one, based on the effectiveness.
The review’s merits include a clearly stated aim, a systematic

and transparent process. The screening and extraction will be
carried out by 2 researchers using pretested and standardized
extraction forms. In addition, each study’s quality will be
assessed and shown in tabulation form. To our knowledge, the
protocol’s primary limitation is that it only evaluates publications
written in English. If there is any research published in Chinese,
Latin, or other languages, we may miss it. Despite a predefined
systematic approach, the study will include assessments made by
review authors, leading to bias.
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