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ABSTRACT

Introduction Osteosarcopenia is defined as the
concomitant occurrence of sarcopenia and osteopenia

or osteoporosis. Older adults with this syndrome have a
greater fragility and mortality risk compared with those
without these conditions. Based on separate interventions
with individuals with sarcopenia and osteoporosis,
exercise has been recommended as a treatment for
osteosarcopenia. However, there is no evidence of its
efficacy. Our objective is to identify whether physical
exercise can improve osteosarcopenia in older adults and
lead to good health outcomes.

Methods and analysis We will perform a systematic
review in the following databases: PubMed, Embase,
Cochrane and Scopus. The criterion of inclusion will be
clinical trials involving physical exercise interventions in
older adults diagnosed with osteosarcopenia. To assess
the risk of bias, the Grading of Recommendations,
Assessment, Development and Evaluation and Downs and
Black tools will be used. For each search result, the quality
of the evidence will ultimately receive one of four grades:
high, moderate, low or very low. The outcome of this study
is to demonstrate the effectiveness of physical exercise
in improving the parameters that lead to the diagnosis of
osteosarcopenia (bone mineral density, quality of muscle
mass, muscle strength and physical function) in older
adults. The possibility of meta-analysis will be assessed
according to the homogeneity of the studies, using the
methods of fixed or random effects. Sensitivity analyses
will be performed, and the funnel plot will be used to
assess publication bias. The proposed statistical analyses
will be performed using STATA software, V.14.0.

Ethics and dissemination The results of the systematic
review will be disseminated via publication in a peer-
reviewed journal and presented at a relevant conference.
As we will not use individual patient data, ethical approval
is not required.

Trial registration number CRD42020215659.

INTRODUCTION

A recently defined syndrome,' osteosarco-
penia, refers to the presence of sarcopenia
plus osteopenia or osteoporosis in the same
individual.® The diagnosis of osteopenia/
osteoporosis requires an assessment of bone
mineral density (BMD) through dual-energy
X-ray absorptiometry (DEXA).”* Sarcopenia,
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Strengths and limitations of this study

» Four important databases (PubMed (National Library
of Medicine), Embase, Cochrane and Scopus) will be
analysed.

» Our investigation will seek to determine the dura-
tion, frequency, intensity and type of physical ex-
ercise that is most appropriate for preventing and
treating osteosarcopenia.

» There may be high heterogeneity owing to the
various diagnostic criteria and cut-off points for
sarcopenia.

» There will be no language bias as our search will not
place restrictions on language of publication.

» The results will contribute to the development of
health prevention and promotion programmes
and may fill the gap pertaining to accurate phys-
ical exercise prescription in older adults with
osteosarcopenia.

on the contrary, is characterised by low
muscle strength, with diagnosis confirmed
through the detection of low muscle quality
and severity classified based on the weakness
of physical performance.’

The prevalence of osteosarcopenia in older
adults varies by country. A study in Germany
reported a prevalence of 28%,° while in a
study of Australian community dwellers, the
rate was 37%.” In addition, when compared
with older adults with isolated conditions, that
is, sarcopenia, osteopenia or osteoporosis,
those with osteosarcopenia have more frac-
tures® and a 15.1% higher risk of mortality.”

Physical exercise (PE) has been recom-
mended as a preventive strategy or
nonpharmacological therapeutic approach
for osteosarcopenia.'”® However, PE is
prescribed in the context of isolated condi-
tions, failing to consider osteosarcopenia as
a unique condition that encompasses sarco-
penia plus osteopenia/osteoporosis.'’ ' *
While there is a consensus in the literature
on the effectiveness of PE for older adults
with sarcopenia and osteoporosis,””™® few
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studies have explored the efficacy of PE in people with
osteosarcopenia.

Regarding osteosarcopenia in older adults, we were
unable to identify any literature review addressing the
effects of regular engagement in PE. Therefore, our
aim is to develop a systematic review of the literature
that can answer the following question: ‘What are the
influences of regular PE practice on osteosarcopenia in
older adults?” The results of this study may promote the
application of PE as a form of nonpharmacological or
complementary therapy for the prevention or treatment
of osteosarcopenia.

METHODS AND ANALYSIS

This systematic review will be conducted according to the
criteria of the Preferred Reporting Items for Systematic
Review and Meta-Analysis Protocols (PRISMA-P)."" 2 We
adopted the ‘PICO’ structure and defined it as follows: ‘P’
corresponds to older adults, ‘I’ to physical PE, ‘C’ to the
absence of PE and ‘O’ to osteosarcopenia.

Eligibility criteria

Controlled, randomised, blind or open clinical trials,
without language and publication period restrictions,
that perform any type of minimum 4-week PE interven-
tion with older adults (aged 265 years) of both sexes diag-
nosed with concomitant osteopenia/osteoporosis and
sarcopenia will be included.

We will consider individuals with osteopenia with a
T=score <1 in measurements performed by DEXA on the
femoral neck, lumbar spine or total hip, according to the
WHO’s diagnostic criteria for BMD.”

Sarcopenia has various definitions and diagnostic
criteria.” *' Therefore, the criteria and cut-off points
already proposed in studies that perform musculoskeletal
measurements will be used,5 21-%% and studies with older
adults with reduced muscle strength and mass will be
included. Studies carried out with older adults with osteo-
sarcopenic obesity will also be included in this review.

However, studies with hospitalised older adults, with
a focus on specific conditions, for example, stroke, will
be excluded. We will also exclude animal studies, obser-
vational studies, opinion articles, editorials, narrative
reviews, case series and comments and duplicate studies.
Publications that meet the inclusion criteria but for which
the results are unavailable even after consulting the
authors will be excluded.

Database search

Our search will be conducted in four databases (PubMed
(National Library of Medicine), Embase, Cochrane and
Scopus). In addition, the GreyNet International platform
and Google Scholar will be used to locate grey literature.
To complement the search and ensure the saturation of
the literature, the references of the selected articles will
also be considered.

The search terms have been selected using Medical
Subject Headings (MeSH) for the PubMed database.
Search: ((Osteosarcopenia [Title/Abstract]) OR (Sarco-
osteopenia [Title/Abstract]) OR (Osteo-sarcopenia
[Title/Abstract]) OR (Osteosarcopenic [Title/Abstract])
AND (((((exercise [MeSH Terms]) OR (exercise [Title/
Abstract])) OR (physical activity [Title/Abstract])) OR
(physical activities [Title/Abstract])) OR (“Physical
Fitness” [Title/Abstract]))) AND ((((((((aged [MeSH
Terms]) OR (aged [Title/Abstract])) OR (elderly [Title/
Abstract])) OR (older adult [Title/Abstract])) OR (older
adults [Title/Abstract])) OR (elder [Title/Abstract]))
OR (Ageing [Title/Abstract])) OR (aging [Title/
Abstract])). The same search model will be adapted to
Embase, Cochrane, and Scopus databases (online supple-
mental file 1). Searches will be carried out in April 2021.

Review process

The search for articles will be carried out by two inde-
pendent researchers (GEV-S and MN) and a third senior
reviewer (EAS). The inclusion of articles will be based on
areading of the titles, and, later, the abstracts. Finally, the
complete content will be analysed for inclusion.

After executing the search strategy, articles will be
collated, and duplicates will be removed using Mendeley
software. Then, two reviewers (GEVS and MN) will
independently screen the titles and abstracts of all arti-
cles identified in the literature search. Disagreements
regarding inclusion will be discussed and resolved by a
third reviewer (EAS). Both reviewers will perform the
screening process using Rayyan software.” Interrater
reliability for individual component ratings will be deter-
mined by calculating the percentage of agreement and
the Cohen’s Kappa coefficient.”” The remaining articles
will be read in full and evaluated to determine their eligi-
bility based on the inclusion and exclusion criteria. Finally,
eligible articles will be included in the systematic review.
The entire process of selecting articles for the systematic
review will be finalised by the end of September 2021.

According to PRISMA-P recommendations, we will
prepare a flowchart with information about the screening
of studies, reasons for inclusion and exclusion and
recording and viewing of this process.

Data extraction and study quality assessment

Data extraction and study quality assessment will be
performed by two reviewers (GEVS and MN); disagree-
ments will be resolved by a third reviewer (EAS). To
extract data from an article, a standardised form prepared
by the authors will be used. The following aspects will be
considered: author/year of publication, place of study,
age group studied, sample size, intervention performed,
time of intervention and main results.

Risk of bias will be assessed using the 27-item Downs
and Black instrument.?® A score will be calculated for
each manuscript (0-27 points) and scores above 70% will
be used to define low risk of bias.
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The Grading of Recommendations, Assessment, Devel-
opment and Evaluation?” system will be used to assess the
quality of evidence. For each research result, the quality
of the evidence will be classified as one of the following:
high, moderate, low or very low.*®

We will also analyse whether the authors of the included
studies have addressed the impact of possible conflicts of
interest and information regarding ethical approval.*’ We
intend to finalise the data extraction process and evaluate
the quality of the studies at the beginning of April 2021.

Data analysis

The outcome of this study is improvement in osteosarco-
penia (BMD, appendicular muscle mass, muscle strength
and function) in older adults. For subgroup analysis,
we will consider the following variables: sex, age group
and body mass index. We will group the results in meta-
analysis of random effects and these will be reported using
a forest plot to show the grouped effect of the findings.
In addition, we will use a funnel plot for data accuracy
assessment.” The percentage of variability attributable to
heterogeneity will be estimated using the 12 test. 12 values
of <40, 40-60, 60-90 and >90% correspond, respectively,
to ‘not important’, ‘moderate’, ‘substantial’ and ‘consid-
erable’ levels of heterogeneity.”” The proposed statistical
analyses will be performed using STATA software, V.14.0.

Patient and public involvement
No patients involved.

DISCUSSION

PE prescriptions are generally based on specific recom-
mendations for osteoporosis and sarcopenia.10 " This is
why our investigation will seek to determine the specific
duration, frequency, intensity and type of PE that is most
appropriate for preventing and treating osteosarcopenia.
We will seek to broaden the research by addressing the
potential differences associated with varying exercise
modalities: low or high-impact aerobics, resistance exer-
cise, balance exercises, combined exercises and whole-
body vibration.

Through this protocol, it will be possible to conduct a
systematic review and meta-analysis to elucidate the type
of PE that is most effective for the prevention and/or
treatment of osteosarcopenia in older adults. At present,
we are not aware of a published systematic review on
this topic. Consequently, the results may hold important
implications for the field of gerontology. At the conclu-
sion of this project, we aim to clarify the influence of PE
on the parameters of osteosarcopenia, to trace paths of
recommendations for possible therapeutic practices and
to identify the need for new studies.

Ethics and dissemination

The results of the systematic review will be dissemi-
nated via publication in a peerreviewed journal and
presented at a relevant conference. As the data will not

includeindividual patient data, ethical approval is not
required.
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