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Note: 

This thesis and scoping review is written with the intention of publishing in the British Medical 

Journal Open (BMJ Open) Sports and Exercise Medicine, and the guidelines for the author can be 

found in appendix 4. Figures will be submitted separately to the journal BMJ Open in unison with 

authors guidelines if accepted in the future, but in this thesis they will be presented in the text to 

improve the experience for the reader.  
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ABSTRACT 

Objectives: Sarcopenia, or age-related muscle loss is widespread. However, several definitions of 

sarcopenia exist, which has hampered progress in how to assess and treat sarcopenia. In 2019, the 

European Working Group on Sarcopenia in Older People published a new, evidence-based screening-

algorithm (EWGSOP2), but the uptake of this for research purposes is not clear. Therefore, the 

objective of this study is to conduct a comprehensive search for empirical research and map out 

what has been done and is planned done on physical activity or exercise in the treatment of people 

with sarcopenia according to EWGSOP2’s criteria of sarcopenia. This scoping review will also evaluate 

the possibilities for conducting a systematic review and meta-analysis on the effects of physical 

activity and exercise in combating sarcopenia according to the latest criteria. 

Material and Methods: A comprehensive, systematic search was done in eight databases (CINAHL, 

Cochrane library, Epistemonikos, PEDro, Medline EMBASE, Medline Ovid, Google Scholar, and US 

National Library of Medicine) for experimental trials, protocols or systematic reviews published in 

English or Norwegian between 2017 and 2022, on physical activity or exercise in treating sarcopenia 

according to the latest definition of criteria. The PEDro checklist was used to assess the 

methodological quality of the eligible clinical trials. 

Results: This scoping review included five records. Of these, three were protocols for future projects, 

one was a systematic review, and one was a randomised controlled trial. In total 335 adults with 

sarcopenia, aged either ≥60 or ≥65, were included. Most of the records originated from Europe, and 

the most used tests for identifying sarcopenia were tests for limb strength and gait performance; but 

one protocol also used imaging technologies. Most interventions included multimodal training 

modalities, while one study used aerobic endurance training on exercise bike, and one used Tai Chi. 

The training interventions had similar description of training frequency and session duration. 

Conclusion: The results reveal a scarcity on clinical trials with EWGSOP2 criteria. The planned projects 

are mostly planning to implement multimodal exercise interventions designed for prevention of falls 

and as such might not meet recommended guidelines for exercise prescription for older and 

sarcopenic subjects. More studies are needed before a recommendation of conducting a systematic 

review and meta-analysis on effect of exercise and physical activity in treating sarcopenia according 

to EWGSOP2 can be made.  
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ABSTRAKT NORSK 

Hensikt: I 2019 publiserte European Working Group on Sarcopenia in Older People ei ny algoritme for 

vurdering av sarkopeni (EWGSOP2) med nye kriteria for diagnosen. Påverkinga av denne nye 

algoritmen i forsking og behandling er ikkje klart. Derfor er målet med dette studiet å gjennomføre 

eit omfattande søk etter empirisk forsking gjort på fysisk aktivitet og trening i behandling av 

sarkopeni etter EWGSOP2, så kartlegge og presentere dette. Denne scoping reviewen vil òg vurdere 

moglegheitene for å gjennomføre ei systematisk oversikt og meta-analyse av effekten på fysisk 

aktivitet og trening i behandling av sarkopeni etter EWGSOP2. 

Materiale og metode: Eit omfattande, systematisk søk i åtte ulike databasar (CINAHL, Cochrane 

library, Epistemonikos, PEDro, Medline EMBASE, Medline Ovid, Google Scholar, og US National 

Library of Medicine) etter eksperimentell litteratur, protokollar og systematiske oversikter om 

behandling av sarkopeni etter siste kriteria med trening og fysisk aktivitet, publisert anten på engelsk 

eller norsk i mellom 2017 og 2022. PEDro-sjekklista blei brukt for å vurdere kvalitet av metode i 

passande artiklar.  

Resultat: Denne scoping reviewen inkluderte fem referansar. Tre av desse var protokollar for 

framtidige prosjekt, ein systematisk oversikt og ein randomisert kontrollert studie. Totalt var det 335 

deltakarar i studiane som var diagnostisert med sarkopeni, i alderen anten ≥60 eller ≥65 år. 

Størsteparten av referansane hadde opphav frå Europa og dei mest brukte testane for å identifisere 

sarkopeni var testar for styrke i ekstremitetane og gangfunksjon; eit studie brukte også 

bildeteknologi til dette. Dei mest brukte intervensjonane var multi-modale treningsprogram, meda 

eit studie vurderer aerob uthaldstrening på treningssykkel og eit anna vurderer Tai Chi. 

Treningsintervensjonane hadde liknande beskriving av treningsfrekvens og lengde per økt. 

Konklusjon: Resultatet viser mangel på kliniske studiar med EWGSOP2 kriteria. Størsteparten av dei 

planlagde prosjekta møter ikkje anbefalte retningslinjer for treningsbehandling av eldre og pasientar 

med sarkopeni. Før ein kan anbefale å gjennomføre ei systematisk oversikt med meta-analyser på 

effekten av trening og fysisk aktivitet i behandling av sarkopeni med EWGSOP2 kriteria må det 

gjennomførast fleire kliniske studiar på emnet.  
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1. THEORETICAL BACKGROUND AND INTRODUCTION 

1.1 Sarcopenia: definition, prevalence, and implications 

Aging is a universal process that affects all organisms. One of the hallmarks of aging is the 

loss of muscle strength and muscle mass, where an old person can start to have difficulties in 

walking stairs or lifting heavy objects.1,2 ‘Frailty’ is a term describing an older person with 

little reserve capacity. It is a condition that is not disease-specific and is associated with risk 

of adverse events.3 Loss of muscle strength and muscle mass are the key aspects of the 

physical side of frailty.4 Muscle wasting and loss of strength with age was labelled as 

sarcopenia by Irwin Rosenberg in 1989, as he noted that no other decline with age was as 

dramatic or significant on mobility and independence as the reduction in lean body mass.5 

Although multifactorial, a decline in physical activity and increased sedentary behaviour 

manifest themselves as key factors in the development of sarcopenia.6-8 In Greek ‘sarx’ 

means flesh, and ‘penia’ means loss, and the diagnosis can develop as either primary or 

secondary sarcopenia. In primary sarcopenia, there is seemingly no specific cause other than 

age, while in secondary sarcopenia other different causal factors apply as well. Causal factors 

include systemic inflammatory diseases, malnutrition, or physical health issues that limit 

mobility and physical activity. As these factors have been better understood, sarcopenia as a 

disease is no longer primarily associated with age, but also a result of causes beyond ageing.9  

Originally considered a wasting disease, early definitions of sarcopenia involved quantifying 

muscle mass by imaging (CT, MRI, ultrasound, dual x-ray absorptiometry) or bioelectrical 

impedance. However, as research accumulated, it became increasingly clear that muscle 

strength was a better predictor of adverse outcomes than muscle mass,10 and in one of the 

first consensus-based operationalisations, the European Working Group on Sarcopenia in 

Older People (EWGSOP), muscle strength and physical function were included as criteria. 

Still, low muscle mass was the entry point for determining if someone was sarcopenic, and 

poor physical function and strength were only indicators for the severity of the condition. 

This was criticized, as muscle strength consistently has been found to be better for 

predicting health-related outcomes among older people.11,12 
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In 2019, the European Working Group on 

Sarcopenia in Older People published a new 

definition (EWGSOP2) to advance diagnostic 

criteria and treatment of persons with 

sarcopenia, changing the focus from muscle 

quantity to muscle strength, with cut-off values 

presented in table 1 to aid in decision making 

on initiating treatment. These main tests to 

determine probable sarcopenia are hand grip 

strength test (HGS) or five sit to stand test (5-

STS). Such tests are combined with evaluation 

of physical performance of gait speed such as 

Short Physical Performance Battery (SPPB), Timed 

up and Go test (TUG) or six-minute walk test (6MWT) to assess the severity of sarcopenia. 

The measurement of muscle quantity and quality is still recommended, but mainly for 

research purposes. The questionnaire SARC-F can also be used to detect severe cases.9 This 

change is important as rates of sarcopenia will differ depending on which criteria are used. 

In a systematic review by Fernandes, et al. 13 the authors compared the prevalence of 

sarcopenia using the EWGSOP1 and EWGSOP2 criteria on the same sample, fewer cases 

were identified using the updated criteria.  

Test Cut-off value for men Cut-off value for women 

Tests for low strength to 
identify probable 
sarcopenia 

  

Hand grip strength <27kg <16kg 

Five sit to stand >15 seconds for five rises 

Test for performance and 
severity for sarcopenia 

  

Gait speed ≤0.8 meters per second 

Short Physical Performance 
Battery 

≤8 point score 

Timed up and Go ≥20 seconds 

400-meter walk test Not able to complete or ≥6 minutes for completion 
Table 1: EWGSOP2 Cut-off values 

Figure 1: EWGSOP2 algorithm for identifying sarcopenia, 
adapted from Cruz-Jentoft et al. (2019) 
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Using criteria based on muscle mass and strength or physical performance-testing, Cruz-

Jentoft, et al. 14 found that sarcopenia was evident in up to 29 percent of the older adults 

living in the community, and up to 33 percent living in long-term care institutions, as well as 

10 percent of those in acute hospital care, with a reported increase in prevalence with 

increasing age. The prevalence is likely to increase as longevity increases, and older adults 

aged 60 and over are expected to make up 21 percent of the total population (numbered at 

2 billion people in 2050), with a predicted surge of sarcopenia affecting more than 200 

million at that time.15,16 This demographic change has substantial socioeconomical 

implications, as a UK-based study found the cost of treating patients with muscle 

weaknesses to be on average £2707 more expensive per person per year than patients 

without muscle weaknesses.17 Effective treatment of, and prevention of sarcopenia is 

imperative for sustainable health care systems.18 

1.2 Treating sarcopenia 

There are numerous proposed treatments to combat established sarcopenia, the most 

frequently studied interventions seem to be nutritional strategies, exercise, general physical 

activity, and prescribed drugs.19 Physical activity is easily accessible, and lack of it is 

accounted for three million preventable deaths yearly worldwide, placing fourth as a leading 

risk factor for chronic diseases with estimations of roughly 30 percent of adults not being 

sufficiently physically active on a global scale.20,21 

Several potential types of exercises and physical activities are recommended to combat loss 

of strength, muscle wasting, and decline in physical performance in older individuals. The 

group of Beckwee, et al. 22 found in their systematic umbrella review that resistance training 

with high volume and intensity has the highest level of evidence for being effective, with 

multimodal exercises supported by moderate quality evidence. Multimodal exercises involve 

a combination of training modalities such as balance, gait, aerobic and resistance training.  

Key principles of exercise interventions are specificity, overload, progression, 

individualization and periodisation, and these should be embedded in the design of any 

exercise intervention to enable positive training responses and desired outcomes.23,24 There 

has been reports that training programs offered to older people when treating sarcopenia or 
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frailty overlook or misapply such exercise principles.25 As such, this review will primarily 

survey strategies for exercise and physical activity as they are promising strategies for 

treating and preventing sarcopenia.14,26  

1.3 Aim of the review 

With the prevalence and implications of sarcopenia in mind, there has been conducted a 

considerable amount of research aimed at exploring the extent of sarcopenia and 

treatments of the condition, with well over 13,000 articles published globally between 2001 

and 2020 and a large increase in number of citations.27,28 

As the objective of EWGSOP2 was to increase the consistency of research designs, clinical 

diagnoses, and care for people with sarcopenia,9 the goal of this review is to map out 

research that has been done and that is planned, regarding physical activity or exercise in 

the treatment of sarcopenia according to the latest criteria, and exploring its origin, design, 

consistency to criteria and limitations. Agreement and unification on the definition will 

facilitate further development for treatment of the condition.29 

The secondary aim of this review is to evaluate the possibility of conducting a systematic 

review and meta-analysis on the effectiveness of physical activity and exercise in treating 

sarcopenia using the latest EWGSOP2 diagnostic criteria to establish pragmatic 

recommendations on how to best treat the condition. This is an important evaluation as 

there has been raised ethical concerns around the production of systematic reviews without 

considering what has already been done as well as concerns about enrolling patients into 

clinical trials assessing already answered questions.30 In the recent systematic reviews of 

Moore, et al. 31 and Escriche-Escuder, et al. 32 no clinical trials done with the EWGSOP2 

criteria for sarcopenia were found. Before attempting another systematic review for new 

clinical trials, exploring the field with a wider scope seems prudent.  
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2. METHODS AND MATERIALS 

2.1 Theoretical perspective 

Performing a scoping review was deemed a fitting answer to the aims of the review, as such 

reviews are conducted to synthesise and map out existing literature and should be 

performed when a body of evidence is large, complex, and otherwise not amenable for a 

more rigorous systematic review. Its’ aim is to identify key concepts, nature, and extension 

of lengths of the research on a topic and bring together emerging literature in an area of 

research broader than a systematic review. As such, a range of study designs might be 

included.33 It is not necessarily used to cover findings in deep detail, but rather used to 

identify what is available in existing, applicable research.34 When a researcher assigns 

naturally occurring phenomena like changes in strength or muscle mass numerical values to 

statistically process it as an objective truth it is recognized as a positivistic perspective.35  

A biomedical perspective grounded in a positivistic point of view, does not encompass the 

researcher as a free entity with beliefs and understandings of its own. The belief of total 

objectivity has been challenged in the postpositivist paradigm, recognizing that total 

objectivity is impossible.36 The author of this thesis acknowledges that in the search of 

evidence-based practice, the researcher and the researched can never be independent or 

separated entities that do not influence each other. Hence, the findings will be interpreted 

within the authors’ own framework of understanding of the matter and the world in a post-

positivistic point of view.35  

2.2 Protocol and registration 

This review followed the Preferred Reporting Items for Systematic reviews and Meta-

Analyses extension for Scoping Reviews (PRISMA-ScR) Checklist as a guide when performing 

the project.37 A protocol was published on Open Science Framework (https://osf.io/m6xrh/) 

23.03.22 before any results were obtained and extracted from the included sources. It can 

be identified by the following phrase: M6XRH. A change of title was done 16th of May 2022. 
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2.3 Selection of records 

To be eligible for screening (table 2), the articles or protocols had to be experimental trials or 

systematic reviews written either in the Norwegian or English language and published the 

last five years from the date of search. In preliminary searches, it became clear that not 

many studies had been done since 2019. Therefore, to get an impression of the present field 

and how the field may develop in the coming years, it was decided that also published 

protocols for planned and ongoing studies would be eligible for inclusion. To be included, 

studies had to use the EWGSOP2 criteria for inclusion. Although the criteria were published 

in 2019, the search was set back to 2017 to see whether any studies had been done using 

the criteria before they were published. Further, the intervention arm of the study should 

include exercise or physical activity.  

Asia has its own working group on sarcopenia with different criteria of diagnosis, and there 

is as such a large amount of publications in other languages than English, with Japan being 

the nation with the second most publications on sarcopenia.27 Therefore, the limitation of 

English or Norwegian languages was set to find the most relevant trials using EWGSOP2 

instead of the Asian Working Group on Sarcopenia criteria. Moreover, the exclusion of 

research on animals and similar diagnoses to sarcopenia or combined diagnoses such as 

sarcopenic obesity were set due to the secondary aim of the review. Inclusion of similar 

diagnoses would have reduced the precision of such aim, as is pointed out by Moore, et al. 

31. There were no limitations set to age of participants; although sarcopenia is more common 

in older individuals, it can transpire at earlier stages in life.9  

Criteria for inclusion • Latest definition of sarcopenia EWGSOP2 

• Experimental literature or systematic reviews using physical 

activity or exercise as primary intervention  

• English or Norwegian 

• January 2017 to January 2022 (supplemental search was 

done in March 2022) 

Criteria for exclusion • Other similar diagnoses, e.g., osteosarcopenia, sarcopenic 

obesity, cachexia 

• Other languages than English and Norwegian 

• Research conducted on animals 

Table 2: Criteria for eligibility 
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2.4 Search strategy for identifying results 

2.4.1 Preliminary search 

As suggested by Peters, et al. 33, an explorative, preliminary search was performed August 

19th 2021 in MEDLINE Ovid and Embase, as well as CINAHL, to find suitable descriptive words 

for the primary search and to establish the PICO form below, see table 3. 

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

Sarcopenia defined 

by EWGSOP2 criteria 

Physical activity 

and/or exercise 

and/or resistance 

exercise 

Not applicable All 

Table 3: PICO 
 

2.4.2 Primary search 

A consultation with a research librarian for guidance on selection of databases was done to 

prepare for the primary search, which was performed January 5th, 2022, in the following 

databases: CINAHL, Cochrane library, Epistemonikos, PEDro, Medline EMBASE, and Medline 

Ovid. The primary search was done using phrases set out in the PICO-form in table 3 and 

then extended to cover a comprehensive search to identify any work done on sarcopenia, 

physical activity, and exercise. Finally, variants of strength and resistance training was added, 

as the systematic umbrella review by Beckwee, et al. 22 found resistance training to have the 

highest level of evidence for improving sarcopenia. Details of the search strategy are 

available in appendix 1. 

2.4.3 Supplementary search 

The supplementary search for grey literature was done in March 2022 in the US National 

Library of Medicine (USNLM) through clinicaltrials.gov and Google Scholar (GS). An initial 

explorative search in GS with search phrase “Sarcopenia” AND (“physical activity” OR 
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“exercise”) on full text articles between 2017 and 2022 returned too many records for this 

review. A further search limitation was set, specifying to only search in article titles, as 

advised by Haddaway, et al. 38, to increase the quality of the findings. An identical strategy 

was used in the search of USNLM.  

Finally, a search of references and citations of the included records was performed. This did 

not provide any further findings. 

2.5 Study selection 

The findings from the primary search was uploaded into the EndNote20 reference 

management tool, and organized in groups for each database respectively.39 Duplicates were 

removed in two stages by the author, first in EndNote20 by manually sorting the records. 

The second stage of screening for duplicates was performed in Rayyan, which is a web and 

mobile app for sorting references in systematic reviews.40 Here the references were 

screened manually, and any remaining duplicates were removed. 

From the supplementary grey search, all findings from GS were uploaded to EndNote20 and 

manually sorted as described in the primary search. The findings from USNLM were 

screened manually using an Excel spreadsheet, as records were technically difficult to upload 

to EndNote20 and Rayyan. 

After the sorting and detection of duplicates was completed, using Rayyan, two independent 

reviewers (the author (KL) and a student (SH) at the master program in Evidence-Based 

Practice at Western Norway University of Applied Science) screened each record from the 

primary search for eligibility of inclusion using Rayyan. This is done in three stages, blinded 

for each other’s decisions; first the articles were screened by title, then by abstract, and 

finally as full text. A third reviewer, the supervisor of the thesis (BB), was consulted for any 

discrepancies in outcomes. 

The supplementary searches of grey literature were screened manually using an Excel 

spreadsheet by the author in one comprehensive session, screening each reference in its 
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entirety instead of using a three-stage process. The supervisor was consulted in case of any 

uncertainty of selection. 

2.6 Charting and evaluation of data  

The author charted the data using an Excel spreadsheet, including the data points as per 

table 4 below. An evaluation of eligible studies was performed using the PEDro-scale, which 

is a rating scale to assess the methodological quality of clinical trials.41 

 

2.7 Ethical considerations 

Only two of five included references stated ethical approval from a committee, the 

remaining three references did not state ethical approval. All references had exercise and 

physical activity-based or combined exercise and nutritional support interventions which in 

general are considered safe and appropriate choices when treating sarcopenia. No other 

evident ethical challenges were presented in this thesis. 

Characteristics of sources • Author, country of origin, year of publication 

• Demographic description of included 

participants 

• Methods used, randomisation procedures  

• Diagnostic criteria, outcomes 

• Context of intervention (i.e., location, follow-up) 

Description of exercise and 

physical activity 

• Type of intervention 

• Duration in weeks and per session 

• Training frequency 

• Intensity measures 

• Reported effects if any 

Table 4: Extraction of data 
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Figure 2: PRISMA flow-chart
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3. RESULTS 

3.1 Sources of evidence  

The selection process of studies is presented in the PRISMA flow-chart in figure 2. 

Based on the primary search, a total of 5,264 articles were uploaded to EndNote20 and 

organized in groups for each respective database. 1,738 records were removed as duplicates 

in EndNote20 and Rayyan. The remaining 3,526 records were screened in Rayyan as 

described. A total of 21 records were evaluated in full text, of which four were included in 

this review.  

The supplementary search from GS returned over 18,600 records in the first explorative 

search, which was considered too extensive for this review. The second search, limited to 

title, gave 245 records. From USNLM another 128 records were found, in total 373 records 

from both databases, of which 142 were duplicates. Resulting in 231 records for screening. 

The records from GS and USNLM were reviewed manually by the author using an Excel 

spreadsheet, and the supervisor was consulted in case of uncertainty. From this, one study 

was included in the final review. Screenshots of the records from the supplementary search 

are included in appendix 2 as advised by Haddaway, et al. 38 to improve transparency of grey 

literature. 

All the included records of this scoping review, five in total, were screened for references 

and citations without any further findings to add to the review. 

3.2 Characteristics of sources of evidence  

3.2.1 Description of publication details, demographics, and outcome measures 

Of the five included records, three were protocols for planned randomised controlled trials 

(RCT), of which two were published in USNLM,42,43 and one in BMC Geriatrics44 between 

2020-2022. The other two were one RCT45 and one systematic review32, both published 

2021. Four records originated from Europe (Turkey, Belgium, Spain, and Spain), and one 

from Taiwan.  
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All five records reported EWGSOP2 as criteria for inclusion. The most used criteria were 5-

STS, HGS, and/or gait speed assessments such as habitual gait speed over six meters or the 

SPPB. Two records reported they had EWGSOP2 as criteria for inclusion without specifying 

further details. The protocol of Dedeyne, et al. 44 reported plans of assessing eligibility for 

inclusion via lean mass assessments using DXA. The RCT of Sen, et al. 45 and the protocol of 

Almazán 42 used and planned to use the recommended screening questionnaire SARC-F for 

inclusion.  

The included systematic review by Escriche-Escuder, et al. 32 based the meta-analysis on the 

former EWGSOP1 definition of sarcopenia as they did not find any trials done with 

EWGSOP2. However, their goal was to systematically summarize the evidence on effect of 

therapeutic exercise according to EWGSOP2 and EWGSOP1 criteria. As such the criterion for 

inclusion in this scoping review is formally met, thus it was included. All included studies in 

the systematic review did include HGS and five out of seven had evaluation of gait speed and 

5-STS, but with EWGSOP1 criteria for scoring and identifying sarcopenia.  

All included records had outcome measurements associated with the criteria for EWGSOP2, 

and assessment of HGS and gait speed were the most common outcome measures, both 

measures used in three out of five records. 5-STS was also used in three out of the five 

records, although some of these were part of the SPPB outcome. The protocol of Dedeyne, 

et al. 44 reported plans to assess knee extension and flexion strength using an isokinetic 

dynamometer. Muscle mass was assessed or planned assessed in three articles by DXA or 

BIA. 

The three protocols all published goals of recruiting between 60-180 participants. The 

completed RCT from Turkey included 100 individuals, with 10 persons withdrawing before 

completion, and a gender distribution of 86 women and 14 men. The reasons for 

withdrawing were stated as attendance failure (n=3), personal reasons (n=3), and follow-up 

failure (n=4). The included systematic review reported 235 participants, with 175 women 

and 60 men, and no dropouts from the included studies were reported. Limitation of age 

was similar as two records had criteria of ≥60 years, the three remaining had ≥65 years as 

minimum; one record had an additional limitation to max 80 years. 
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Only two of the studies reported where the candidates were (or were planned to be) 

recruited, both from community-dwelling older adults. All but one study stated the 

intervention location, where three stated the intervention location as the individuals’ 

homes. The systematic review reported several locations: a gym and group setting, home-

based, and in nursing homes. The completed RCT by Sen, et al. 45 reported weekly phone 

calls as follow-up and reminders to perform trainings. One record, the protocol by Dedeyne, 

et al. 44 specified the intention to have in-person follow-up every second week with 

adjustments to the training programme, done by personnel certified for the specific 

intervention. The same protocol also reported a comprehensive intervention strategy with 

multiple comparison groups, with and without nutritional support of both Omega-3 fatty 

acids and protein supplements or placebo equivalents. 
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Lead author, (year) 
Country 

Method and 
publication type 

Participants 
Start/end 
Sex m/f 

(Withdraw
n per group 

I/C) 

Reason for 
retiring I/C 

Range of 
age in 
years, 

mean age 
I/C 

Recruited 
from 

Diagnostic 
criteria 

Location 
for 

intervent-
ion 

Person 
overlooking 

intervention, 
follow-up 

Primary 
outcomes* 

Escriche-Escuder, 
et al. 32 (2021) 

Spain 

Systematic 
review: N= 7, 4 

RCT, 3 non-
randomised 
clinical trials 

235/- 
60/175 

- ≥60 - EWGSOP1 or 
EWGSOP2 
(no values 

mentioned) 

Gym 
setting, 
home-

based and 
nursing 
home 

Coaches, 
geriatric 

physiotherapis
t 

SMI, HGS, 5-STS, 
SPPB, gait speed 

Sen, et al. 45 (2021) 
Turkey 

Randomised 
controlled trial 

100/90 
14/86 
(4/6) 

I: n=3 AF, n=1 
PR/ 

 
C: n=4 FUF, 

n=2 PR 
 

65-80, 
 

73,0±4,8/7
2,7±5 

Referred 
communit
y dwelling 
inhabitan
ts from 5 
locations 

SARC-F score 
≥4, SPPB 

score ≤8 and 
gait speed 
≤0.8m/s, 5-
STS: no cut-

off value 
presented 

Home-
based 

Weekly 
telephone call 

reminders 

TUG, 
6MWT, BBS, 

QoL 

Dedeyne, et al. 44 
(2020) 

Belgium 

Protocol for 
RCT, five-armed 

parallel 
assignment and 

nutritional 
intervention 

Goal of 
recruiting 

180 

- ≥65 Local 
communit

y in 
Belgium 

HGS, 5-STS, 
gait speed, 

ALM by DXA 

Home-
based 

Certified 
personnel, 
follow up 

every second 
week 

Change in SPPB at 
W12 and W24 * 

Almazán 42 (2022) 
Spain 

Protocol for RCT, 
three-armed trial 

with parallel 

Goal of 
recruiting 

90 

- ≥65 - SARC-F ≥4 or 
handgrip 

strength <16 
kg for 

 - Up to W12: HGS, 
abundance and 

biodiversity of oral 
microbiota, ABC-
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assignment and 
control group 

women and < 
27 kg for 

men 

16, FES-I, PSQI, 
HADS 
BF% * 

Yen 43 (2021) 
Taiwan 

Protocol for RCT, 
parallel 

assignment 

Goal of 
recruiting 

60 

- ≥60 - Diagnosis 
according to 
EWGSOP2 
(no values 

mentioned) 

Home- 
based 

- ASMM, HGS, 5-STS 

I/C = intervention/control, - = not reported, HGS = hand grip strength, SPPB = short physical performance battery, SMI = skeletal muscle mass index, AF = attendance 
failure, PR = personal reasons, FUF = follow-up failure, 5-STS =five sit to stand, TUG = timed up & go, 6MWT = 6-minute walk test, Berg Balance Scale, QoL = quality of 
life, ALM = appendicular lean mass, DXA= dual-energy x-ray absorptiometry, W = week, MM = muscle mass, MS= muscle strength, BC = body composition, ABC-16 = 

activities specific balance confidence scale, FES-I = falls efficacy scale – international, PSQI = pittsburgh sleep quality index, HADS = the hospital anxiety and 
depression scale, BF% = body fat percentage, ASMM = appendicular skeletal muscle mass.  

*Screen capture of complete list of secondary outcomes for each paper in appendix 3 

 
 

Table 5: Study characteristics 
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3.2.2 Description of exercise and physical activity interventions 

The systematic review by Escriche-Escuder, et al. 32 reported use of a variety of strength 

training modalities, ranging from machine-based training in a gym setting, to group- or 

home-based training using dumbbells, weight cuffs, or elastic bands. All seven studies in the 

systematic review had prescribed progression models, either periodized or non-periodized, 

with increases in resistance, repetitions, sets, or intensity.  

Five of the seven studies in the same systematic review looked at progressive strength-

training options with medium and high intensity levels. The two remaining studies had 

multimodal strength, balance, and gait or postural training programs. These two studies 

draw similarities to the multimodal exercise interventions reported in the training programs 

of the protocol by Dedeyne, et al. 44 and the RCT of Sen, et al. 45 included in this thesis, 

where the protocol states their intervention as a modified version of the Otago Exercise 

Program (OEP). OEP is recognized as the most widespread exercise program for fall 

prevention and includes a multimodal exercise plan for balance and strength by 

progressively adding weight cuffs and sets, as well as introducing balance exercises of 

increased difficulty, and with a separate plan for walking.46 

The interventions of the RCT by Sen, et al. 45 in this thesis, and the two previously mentioned 

references from the systematic review by Escriche-Escuder, et al. 32 all seem comparable 

with OEP by way of description as the intervention of Dedeyne, et al. 44 is described, but they 

are not explicitly stated as versions of OEP. Three out of these four similar intervention 

strategies also encouraged participants to walk on a weekly basis as part of their 

intervention, with durations up to 100 minutes per week in addition to the training sessions. 

Yen 43 reports in their protocol that they aim to investigate the effects of Tai Chi versus a 

multimodal program for balance and strength for their group of comparison. However, these 

interventions are poorly described in their protocol, and it is therefore difficult to draw out 

details of the exercise interventions the different groups are going to perform. Yet, it is 

stated that the session of Tai Chi lasted for approx. 60 minutes doing eight different 

exercises. The record by Almazán 42 had an entirely different training modality from the rest 
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of the records, with steady-state, medium-intensity, continuous training on exercise bike 

versus high-intensity interval training. 

The total duration for the interventions with EWGSOP2 criteria did not differ greatly, with 

the shortest reported duration was eight weeks and the longest 16. The SR which included 

EWGSOP1 reported up to 36 weeks. 

Every record except the protocol of Yen 43 measured intensity of training. The most used 

measures were BORG rating of perceived exertion47 and/or repetition maximum (RM) which 

was reported in three records, while one protocol used heart rate max (HRM) between 70-

95 percent as a measure of intensity on exercise bike. Only one protocol reported a planned 

measure of general physical activity levels during the period of intervention implementation.  

As most of the included records in this review are protocols, only two studies reported 

measures of effect: Escriche-Escuder, et al. 32 and Sen, et al. 45. Reported effects were 

increases in HGS, score of SPPB, Bergs Balance Scale (BBS), 5-STS, 6MWT, and TUG. There 

were no reports of increases in muscle mass.
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Lead 
author, 
(year) 

Type 

Type of training Frequency 
per week 

(duration 
in weeks) 

Duration (session) Workout intensity measurement Effects of training 

(records #3-5 are 
protocols and thus has 
no effects to present) 

 Sets/repetitions/pro
gression model 

% Of 
1RM 

Intensity Heart rate 

(VO2max) 

Physical Psychol
ogical 

Escriche-
Escuder, et 
al. 32 (2021) 

Systematic 
review 

Resistance training, 
periodized and non-

periodized, Group- and 
home-based exercise 
consisting of strength, 

balance, and gait training, 

Educational leaflet 

2-3 

(12-36) 

≤60 minutes, 

additional walking 
≤100 minutes per 

week 

1-3 sets/ linear and 
non-linear 

periodization, 
progressive increase 

in repetitions, 
resistance, or 

intensity 

50-
85% 

Moderate-high, 10-
12 BORG, 5-15RM, 

reported 
momentary 
exhaustion 

- 

- 

SMI no 
change, 
↑HGS, 
↑SPPB, 
↑5-STS, 

↑ gait speed 
in non-

randomised 
trials only 

- 

Sen, et al. 
45 (2021) 

RCT 

Progressive strength & 
balance training, gait 

training outside, posture 
& stretching exercises 

3 

(12) 

60 minutes 1-2/3-
10/Incremental 
progression of 

training volume by 
adding sets or 

repetitions 

- Light, 10-12 BORG - 

- 

↑TUG, 
↑6MWT, 

↑BBS 

↑QoL 

Dedeyne, 
et al. 44 
(2020) 

Protcol 

Progressive strength & 
balance training, gait 
training in 10-minute 

bouts 

3 strength 
and 

balance, 2 
gait 

(12) 

3 bouts of 10-minute 
gait training or similar 

total volume 

Progressive increase 
of weight from 30% 
RM to 90% RM, new 
measurement when 
90% is reached and 
restart at adjusted 

60% of new RM 

30-
90% 

Strength: 
estimated 1RM, 

with reevaluation 
of 1RM and 

adjusted 
progression 
thereafter. 

Balance: 

- 

- 

- - 
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incremental 
difficulty adjusted 
and individualized 

in 9 possible levels. 
Both: reevaluation 

and adjusting of 
intensity and other 
variables in week 2, 

4, 6, 8 and 10 

Almazán 42 
(2022) 

Protocol 

HIIT vs MICT 3 

(16) 

HIIT group: 
4-minute intervals 

repeated 4 times, 3-
minute active rest in 

between. 

MICT group steady 
continuous training for 

40 minutes 

- - High and medium 
group 

HIIT group: 85-
95% HRM. 
Medium 

group: 70% 
HRM 

(Measured at 
baseline to 
calculate 
training 

intensity) 

- - 

Yen 43 
(2021) 

Protocol 

Tai Chi vs stretching, 
strengthening and 

balance training 

(8) 40 minutes of tai chi, 
10 minutes warm-up 

and cooldown. 
Comparison group 

intervention explained 
as strength, balance 

and stretching 
exercises 

- - - - 

- 

- - 

1RM = repetition maximum, ↑ = improvement in score, ↓ = deterioration in score, - = not reported, RM = SMI = skeletal muscle mass index, TUG = timed up & go, 6MWT = 6-min 
walk test, BBS=Berg Balance Scale, QoL = quality of life, HIIT = high intensity interval training, MICT = medium intensity continuous training, HRM = heart rate max 

Table 6: Description of intervention
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3.3 Quality assessment 

The PEDro-scale was only performed on the RCT by Sen, et al. 45, as the remaining records 

are not eligible for evaluation, being either systematic reviews or protocols. The results are 

presented in table 7, scoring 6 points in total and as such is rated as ‘good’.41  

Record Score Methodological 
quality 

PEDro item number 

1 2 3 4 5 6 7 8 9 10 11 

Sen, et 
al. 45 

6 Good Not 
scored 

1 1 1 - - - 1 - 1 1 

Table 7: PEDro assessment 

 

4. DISCUSSION 

4.1 Main findings  

This review aimed at mapping out empirical research that had been done or was planned to 

be done involving exercise or physical activity to treat sarcopenia, according to the most 

recent definition (EWGSOP2). A second aim was exploring the possibility of conducting a 

systematic review examining the effectiveness of such therapeutic modalities in the near 

future. The main finding of this review is that there are few trials or systematic reviews 

investigating the effects of physical activity or exercise in treating sarcopenia according to 

the latest definition of EWGSOP2. In summary, only one RCT and three protocols for future 

projects was identified. One systematic review was also included in this review, as it formally 

met the criteria of this scoping review, but as earlier mentioned, it did not include any trials 

using the EWGSOP2 criteria.  

As the change in definition published by Cruz-Jentoft, et al. 9 is still quite recent, it might not 

be surprising that few trials have been completed. However, as of April 22nd 2022, a search 

of citations on GS showed it had been cited well over 4,500 times since its release, 

suggesting that interest about sarcopenia in research communities is considerable. One can 

also speculate that there is a perceived need for unification about what sarcopenia means. 



27 
 

Furthermore, following the findings of Yuan, et al. 27 and Suzan and Suzan 28 that there is a 

large growth in the number of publications and citations related to sarcopenia, especially in 

the last decade, the next years may see a surge of trials.  

A partial explanation for the almost complete absence of clinical trials done on sarcopenia 

with the most recent criteria might be the outbreak of the corona virus disease 19 (COVID-

19) global pandemic. In a systematic review by Sathian, et al. 48, the researchers looked at 

the impact of COVID-19 on clinical research and clinical trials. They found a substantial 

reduction in the number of clinical trials performed in most therapeutic areas not related to 

COVID-19 when comparing subject enrolment in trials from March through May 2019 with 

the same period in 2020. Studies on sarcopenia, that by nature include old and frail 

individuals would naturally be affected by safety measures of social distancing, quarantines, 

ethics committee approval, and precautionary principles for general wellbeing of their 

participants.  

Most of the work done or planned done, originated from Europe, with one study from 

Taiwan. This finding coincides with the findings from Yuan, et al. 27, describing North 

America, Europe, and Asia as the biggest contributors to sarcopenia-related publications. 

This is likely a phenomenon related to the demographic development in these regions, with 

falling birth rates and increased longevity, a larger part of the population consists of older 

adults.16 This review also found an overrepresentation of women in the studies, which may 

change in the future as the gap in life expectancy seems to be narrowing, possibly due to 

changes on socioeconomical levels, e.g., a reduction in harmful lifestyle choices like smoking 

among men.49-51 

The set criteria for age seemed to be relatively similar, however one study limited the 

maximum age to 80 years. As older individuals have a higher prevalence of presarcopenia52 

and suggested increase of prevalence of sarcopenia with older age14 the limitation to 80 

years can potentially lead to the loss of information on training effects in those who really 

are affected by the disease. Even though sarcopenia is no longer considered a disease of age, 

but rather a state of muscular weakness, it does not seem necessary to include participants 

younger than 60 years since the loss of strength suggests to accelerate after the age of 60.53 
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On the other hand, longitudinal studies looking at preventative measures to avoid 

developing sarcopenia such as chronic exercising among 60-year-olds and older could be 

valuable.  

Only two studies with the most recent criteria reported where the participants were 

recruited from or where they were planning to recruit from, both reporting community-

dwelling older adults. As the prevalence of sarcopenia is higher in residential care, the 

completed and planned studies seem to misrepresent individuals who may be severely 

affected by sarcopenia.14 Individuals in residential care have shown to respond positively on 

physical training with increases in strength and mobility, as such they could be valuable 

participants when assessing effects of interventions on sarcopenia.54 

Evaluation of strength and physical performance such as handgrip strength, chair rises and 

tests for gait speed were the most frequently used measures both for establishing 

sarcopenia as well as the most frequent reported outcome measure for evaluation of effect. 

This is an important finding as it reflects the intentions of the EWGSOP2 of simplifying 

screening and diagnosis of sarcopenia9, and might be a representation of what researchers 

and clinicians will use in the future.  

One of four insights the EWGSOP2 presented were that measures of muscle quantity and 

quality are technically difficult to do accurately, but as the instruments used are refined, the 

value of muscle quality measurements is expected to increase in importance as a feature of 

sarcopenia.9 For measurements of muscle quantity DXA and BIA were the most frequently 

used tests in this scoping review, though only one reference used it as a step in diagnosing 

participants with sarcopenia. To the authors knowledge there are few reports of increased 

muscle quantity in clinical trials treating sarcopenia. But as the EWGSOP2 still see value in 

such measurements for research purposes it still has potential use as an assessment of 

effectiveness of training interventions, perhaps more so in longer follow-up cases. The value 

of higher levels of muscle mass is not to be disregarded as it has been shown to reduce low-

grade chronic inflammation in older adults which may aggravate sarcopenia.55 The reduction 

in inflammation possibly happens through increased insulin sensitivity and increased energy 

expenditure and reduction of C-reactive protein concentration.55 
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No studies reported reversing of sarcopenia as an outcome measurement. In 2016 the 

diagnose of sarcopenia was recognised and classified with its own ICD-10 code.56 For many 

diseases, mitigating the symptoms or removing the disease entirely is the goal of treatment. 

As it looks, very few studies have used sarcopenia in itself as the main outcome, posing the 

question of whether it is, by means of exercise or other interventions, possible to reverse 

the condition from sarcopenic to non-sarcopenic.  

4.2 Exercise and physical activity 

Four out of five references eligible for this scoping review had either multimodal exercise 

programs aimed at increasing strength, balance, and walking performance, or used such 

programs to compare a different intervention, commonly done at individual’s home. Such 

programs are well documented in prevention of falls and improvement of balance,46,57,58 but 

are seemingly yet to be thoroughly investigated in treatment of sarcopenia as Beckwee, et 

al. 22 have found only moderate quality evidence for its support. A search on pubmed.gov 

performed April 24th 2022 on “otago exercise program” AND “sarcopenia” only produced 

two results; one RCT and one case report. As the OEP is a multimodal exercise program that 

progressively challenges the participants, it may have the potential to treat sarcopenia as 

well as risk of falling, and it is as such an interesting finding. On the other hand, Beckwee, et 

al. 22 also reported that there is higher quality evidence supporting training interventions 

designed around resistance training for improving muscle mass, strength, and physical 

performance in older people, which no trials in this scoping review with EWGSOP2 criteria 

used or planned to use. 

The recent publication of Smith, et al. 59 looked at exercise prescription guidelines for older 

adults and populations sharing similar characteristics with sarcopenia. The 

recommendations of exercise prescriptions are similar between diagnoses, and the authors 

argues that there is no difference on how resistance training is prescribed whether an older 

individual is diagnosed as sarcopenic or not. Some similarities to these recommendations are 

shared in the observations from this scoping review, as most training interventions are 

performed two or three days a week, with one to three sets. However, only one of the 

records with EWGSOP2 criteria reported a high training intensity up to 90 percent of RM as 

recommended in the guidelines mentioned. Intensity of 80 percent of RM or more is also 
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supported by other recent authors and the positional statement from the National Strength 

and Conditioning Association when treating frail or sarcopenic patients.23,24 Thus, an 

element of uncertainty seems evident in the formation of interventions for subjects 

diagnosed with sarcopenia according to EWGSOP2. On the other hand, most of the studies in 

the included systematic review involved a higher level of training intensity and personalized 

evaluation of resistance-level, progression and overload, and is as such more similar to the 

guidelines for exercise prescription.  

One interesting observation was in the completed RCT as the researchers prescribed a 

multimodal exercise program with a fixed load of 0,5-kilogram weight cuffs for upper 

extremities and 0,5-1 kilogram for lower extremities and used these weights through the 

entire duration of the project. Thus missing the exercise prescription guidelines of Fragala, et 

al. 24 and Smith, et al. 59. The protocol of Dedeyne, et al. 44 had an interesting alteration to 

their multimodal exercise program by starting the weight of the used weight cuffs from an 

individualized level of 30 percent of estimated RM. Then they plan on progressively loading 

the individuals up to 90 percent of estimated RM. This is an interesting alteration to the OEP, 

making the training program more specific for treating sarcopenia in line with the mentioned 

guidelines. Admittingly the choice of a standard weight might be a safe and pragmatic option 

to start with. This can potentially be progressed with higher speeds and more repetitions 

instead of higher load for increased power production and training volume which might 

improve functional performance and ability to perform activities of daily living.23,59 

Two included protocols, Almazán 42 and Yen 43 differed from the rest in how they 

approached the training intervention. One aimed to investigate the use of exercise bike at 

two different set intensities and the other the use of Tai Chi. Neither of these interventions 

meets the recommended exercise principles of specificity, progression, or overload as 

Fragala, et al. 24 and Hurst, et al. 23 recommends when treating sarcopenic, old or frail 

individuals. However, one argument to be made is that any activity that reduces the amount 

of time being sedentary can possibly reduce the risk of acquiring sarcopenia as increased 

physical activity among older people has shown decreased risk for sarcopenia. 26 Likewise, 

higher levels of sedentary behaviour among adults aged 60 or more has shown a 33 percent 
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increase in risk of sarcopenia per additional hour spent sitting down on a daily basis. 6 

Whether this is enough to reverse criteria for sarcopenia as diagnosis remains to be seen. 

Tracking general activity was only planned in one protocol using MoveMonitor +, a wearable 

inertial measurement unit. This finding is important as more studies should seek to emulate 

this to control for the possibilities of participants changing levels of activity outside of the 

intended exercise intervention. Such changes of activity levels can possibly lead to an 

interference effect when measuring outcomes such as performance in balance, gait speed 

and muscular strength. Activity tracking might alter the habits of physical activity in 

participants, as use of accelerometers has shown small, but significant increases in physical 

activity.60 It raises the question of whether the tracking of physical activity can create a self-

reinforcing circle with positive changes in lifestyle in older people with sarcopenia.  

Excluding the systematic review that did not include any studies using EWGSOP2, duration of 

the interventions did not differ greatly. The longest planned training intervention was 16 

weeks and the shortest 8. Hurst, et al. 23 and Beckwee, et al. 22 recommends training 

interventions to last at the very least 6-12 weeks.  

Based on the findings in this scoping review a consideration regarding conducting a 

systematic review on the effects of physical activity and exercise in treatment of sarcopenia 

cannot be recommended as of now, as there has only been conducted one RCT and only a 

few planned projects have been found in this comprehensive search. Evidence for treatment 

of sarcopenia with the EWGSOP2 criteria with exercise and physical activity remains sparse. 

This in the same manner as Moore, et al. 31 concluded in 2020 for future directions, and 

proposes clinicians to use alternative guidelines on exercise in older people until the base of 

evidence expands. This might very well still be a valid recommendation, as Smith, et al. 59 

claims whether an individual is sarcopenic or not does not alter prescription of resistance 

exercise and focus should be on long-term adherence to strength training. Furthermore, the 

same authors note that having so many different definitions of sarcopenia might do more 

harm than good, similar to the message of Moore, et al. 31 and Connolly, et al. 61 with a need 

for unification and precision in identifying, measuring and treating sarcopenia. 
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4.3 Discussion of the method 

4.3.1 Strengths and limitations 

The project was done to explore what has been done on the matter and possibilities for 

conducting a systematic review on the effectiveness of training on sarcopenia with strict 

criteria for diagnosing. A scoping review was deemed a good choice for this project as it is 

used to get an overview of the field of research on a broad matter. 

A thorough search was done under guidance of expertise to identify any relevant sources in 

a broad sample of databases, with additional searches for grey literature. Two independent 

reviewers manually processed all records from the primary search, consulting a third 

reviewer if needed. The grey literature review was done manually by the author, a third 

reviewer was consulted when uncertainty of inclusion arose; this was done as human 

resources was scarce, and the time of the second reviewer was prioritized for the primary 

search. 

In order to meet the secondary goal of the scoping review, narrow criteria for eligibility were 

set to rule out the common comorbidities, like e.g., osteosarcopenia, etc. The goal was to 

obtain more homogenous results. This was met with regards to similar demographic 

description, as ages were either ≥60 or ≥65 years, with one study capping the age at 80 years 

maximum, and most of the studies coming from Europe, and close to 80 percent female 

participation. The downside of such a homogenous selection was that it limited the amount 

of eligible literature. On the other hand, three protocols for planned projects that met these 

criteria were found. If these projects are finalized, they will be interesting studies for anyone 

wanting to perform a systematic review with comparable criteria for eligibility as this scoping 

review. 

4.3.2 Discussion of included studies 

A PEDro-scale was implemented to assess methodological quality of the included trials. Only 

one study was eligible for this evaluation, and it was rated at 6/10, which indicates a good 

rating. Blinding was the main issue, possibly as it is harder to blind the observers and 
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participants for the intervention when the intervention is complex, e.g., exercises instead of 

taking a pill. 

The included systematic review did not find any references meeting the eligibility criteria in 

this scoping review, being compliance with the EWGSOP2 criteria. As such, it could have 

been removed from the project, but the author and the supervisor agreed that it was a 

finding worthy of inclusion as it reinforced the scarcity of literature on the matter. It could 

have been taken out of the results and merely discussed as a noteworthy observation, but as 

it had similarities to several of the remaining references and this scoping review does not 

assess or analyse measures of effect, the author decided to include and describe it in the 

review. 

 

5. CONCLUSION 

The results of this scoping review show that there has been limited work and research on 

the matter. The global spread of the COVID-19 pandemic has most likely had an impact on 

this, as there has been a staggering reduction in enrolments of clinical trials in most 

therapeutic areas. 

References included in this review reported EWGSOP2 as criteria for eligibility, however only 

one RCT was completed as such. Most participants were women between 65-80 years of age 

recruited from the local community. The most used tests for establishing sarcopenia were 

five sit-to-stand, hand grip strength and various gait tests measuring velocity. Regarding 

outcome measures the most common measures related to sarcopenia were hand grip 

strength and gait speed. Only one study planned to use measures of muscle mass as criteria 

for inclusion. Reported exercise programs were often multimodal and mainly included 

components for prevention of falls like the Otago Exercise Program.  

Future studies evaluating treatments of sarcopenia could probably benefit from unification 

and precision in identifying and measuring sarcopenia, so that exercise interventions can 

assess sound principles of exercise science put forth by several recent authors when treating 

the condition.23,59 More studies are needed before a recommendation of conducting a 
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systematic review and meta-analysis on effect of exercise and physical activity in treating 

sarcopenia according to EWGSOP2 can be made.  
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APPENDIX 1: STRATEGY FOR CONDUCTING PRIMARY SEARCH 
Below a set of screenshots from most of the searches are presented to ensure transparency and 

possibilities for replication. All searches had the same limitations set to five years back in time, i.e., 

2017. Screenshots from PEDro were not obtained, but this search engine is simpler in procedure and 

was performed as a search of “sarcopenia”, with limitations set to 2017 and “strength training”.  

 

The primary search was accomplished using the subsequent words for sarcopenia with Boolean 

operator “OR” in between each distinctive variants: “sarcopenia”, “presarcopenia”, “pre-sarcopenia”, 

“sarcopenic”, “pre-sarcopenic” and lastly “presarcopenic”. 

 

Pairing up with these variations of sarcopenia, the words chosen for physical activity and exercise 

were “exercise”, “exercis*”, “exercise therapy”, “physical activit*”, “kines?therap*” with OR as 

Boolean operator to find trials with exercise or physical activity as independent variables in a wide 

variety of written ways. Additionally (“strength* OR resist* OR weight*”) paired with (“training OR 

exercise”) was added to ensure findings of these potent interventions. 

 

CINAHL 
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Medline Ovid and EMBASE Ovid 

 

The searches in both databases are identical  

 

Cochrane Library 

 

 

Epistemonikos 
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APPENDIX 2: SCREENSHOTS OF GREY LITERATURE 
Screenshots of the findings from the supplemental grey search in Google Scholar and US National 

Library of Medicine is shown in its entirety. 

Google Scholar 

 



2 
 

 

 



3 
 

 

 



4 
 

 

 



5 
 

 

 



6 
 

 

 



7 
 

 

 



8 
 

 

 



9 
 

 

 



10 
 

 

 



11 
 

 

 



12 
 

 

 



13 
 

 

 



14 
 

 

 



15 
 

 

 



16 
 

 

 



17 
 

 

 



18 
 

 

 



19 
 

 

 



20 
 

 

 



21 
 

 

 



22 
 

 



23 
 

 

 



24 
 

 

 

 

 

 

 

 

 



25 
 

 

US National Library of Medicine 
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APPENDIX 3: SECONDARY OUTCOME MEASURES 
Below are screenshots of secondary outcome measurements from the reported protocols of 

Dedeyne, et al. 1 and Almazán 2.  

 

Dedeyne et al. (2020) 
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Almazán et al. (2022) 
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Appendix 4: BMJ Open Sport & Exercise medicine authors guidelines 

 

The guidelines for authors were retrieved from: 

https://bmjopensem.bmj.com/pages/authors/#review 

The guidelines are written for systematic reviews, but as there are no other published 

guidelines for scoping reviews these guidelines are used and adapted to a scoping review by 

using scoping review in title of assignment instead of systematic review. 

 

Review 

Review articles should not exceed 4500 words, excluding references and tables. 

Reviews provide in-depth discussions in established and new areas in sports and exercise 

medicine. If you feel your review warrants additional length, consult the editorial office 

and/or mention the reason in your Cover letter. 

For all reviews we ask you to provide in 3-4 bullet points subheadings “What is already 

known”, and “What are the new findings”, highlighting the clinical relevance of your work. 

 

Systematic review 

Systematic reviews provide Level One evidence; they form a critical part of the literature. 

 

• We are looking for experts to synthesise the literature and to comment on the 

outcomes of the review in a meaningful and clinically relevant way 

• The topic must be of relevance to clinicians with the key question ‘will the findings 

change what practitioners do?’’ 

• Succinct and focussed reviews, with questions that are topical, novel or controversial 

that will attract readers and researchers to the journal are more likely to be accepted 

• The literature search should have been completed within 12 months of manuscript 

submission. 

• All titles should include ‘a Systematic Review’ 

• Systematic review registration: registry and number (if registered) 

 

Word count: up to 4500 words 

Abstract: up to 250 words and structured including the headings; Objectives, Design, Data 

sources, Eligibility criteria for selecting studies, Results and Summary/Conclusion 

Tables/illustrations: up to 6 tables and/or figures 
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References: up to 100 

Reporting guidelines: Prisma checklist/statement and flowchart 

 

Formatting the paper 

Selected parts from: https://authors.bmj.com/writing-and-formatting/formatting-your-

paper/ 

 

Title page 

The title page must contain the following information: 

• Title of the article 

• Full name, postal address and e-mail of the corresponding author 

• Full name, department, institution, city and country of all co-authors 

• Word count, excluding title page, abstract, references, figures and tables 

Manuscript format 

The manuscript should be presented in the following order: 

• Title page 

• Abstract, or a summary for case reports (Note: references should not be included in 

abstracts or summaries) 

• Main text separated under appropriate headings and subheadings using the following 

hierarchy: BOLD CAPS, bold lower case, Plain text, Italics 

• Tables should be in Word format and placed in the main text where the table is first 

cited. Tables should also be cited in numerical order 

• Acknowledgments, Competing Interests, Funding and all other required statements 

• References. All references should be cited in the main text in numerical order 

• Figures must be uploaded as separate files and must be cited within the main text in 

numerical order and legends should be provided at the end of the manuscript. 

• Tables should be in Word format and placed in the main text where the table is first 

cited. Tables must be cited in the main text in numerical order.  

 

References 

• Citing in the text: journals from BMJ use a slightly modified version of Vancouver 

referencing style. References must be numbered sequentially as they appear in the 
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text. References cited in figures or tables (or in their legends and footnotes) should 

appear at the end of the reference list to avoid re-numbering if tables and figures are 

moved around at peer review/proof stage. Reference numbers in the text should be 

inserted immediately after punctuation (with no word spacing)—for example,[6] not 

[6]. 

• Where more than one reference is cited, these should be separated by a comma, for 

example,[1, 4, 39]. For sequences of consecutive numbers, give the first and last 

number of the sequence separated by a hyphen, for example,[22-25]. 

• Preparing the reference list: References must be numbered consecutively in the 

order in which they are mentioned in the text. 


	Masteroppgåve kandidat 417.pdf
	Appendix 1 Strategy for conducting primary search.pdf
	Appendix 2 Screenshots of grey literature.pdf
	Appendix 3 Secondary outcome measures.pdf
	Appendix 4 BMJ Open Sport  Exercise medicine authors guidelines.pdf

