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Abstract

Background Sarcopenia is defined as the loss of muscle mass and strength. Despite the seriousness of this disease, a
single diagnostic criterion has not yet been established. Few studies have reported the prevalence of sarcopenia glob-
ally, and there is a high level of heterogeneity between studies, stemmed from the diagnostic criteria of sarcopenia and
the target population. The aims of this systematic review and meta-analysis were (i) to identify and summarize the di-
agnostic criteria used to define sarcopenia and severe sarcopenia and (ii) to estimate the global and region-specific
prevalence of sarcopenia and severe sarcopenia by sociodemographic factors.
Methods Embase, MEDLINE, and Web of Science Core Collections were searched using relevant MeSH terms. The in-
clusion criteria were cross-sectional or cohort studies in individuals aged ≥18 years, published in English, and with mus-
cle mass measured using dual-energy x-ray absorptiometry, bioelectrical impedance, or computed tomography (CT)
scan. For the meta-analysis, studies were stratified by diagnostic criteria (classifications), cut-off points, and instru-
ments to assess muscle mass. If at least three studies reported the same classification, cut-off points, and instrument
to measure muscle mass, they were considered suitable for meta-analysis. Following this approach, 6 classifications
and 23 subgroups were created. Overall pooled estimates with inverse-variance weights obtained from a
random-effects model were estimated using the metaprop command in Stata.
Results Out of 19 320 studies, 263 were eligible for the narrative synthesis and 151 for meta-analysis (total
n= 692 056, mean age: 68.5 years). Using different classifications and cut-off points, the prevalence of sarcopenia var-
ied between 10% and 27% in the studies included for meta-analysis. The highest and lowest prevalence were observed in
Oceania and Europe using the European Working Group on Sarcopenia in Older People (EWGSOP) and EWGSOP2, re-
spectively. The prevalence ranged from 8% to 36% in individuals<60 years and from 10% to 27% in ≥60 years. Men had
a higher prevalence of sarcopenia using the EWGSOP2 (11% vs. 2%) while it was higher in women using the Interna-
tional Working Group on Sarcopenia (17% vs. 12%). Finally, the prevalence of severe sarcopenia ranged from 2% to 9%.
Conclusions The prevalence of sarcopenia and severe sarcopenia varied considerably according to the classification
and cut-off point used. Considering the lack of a single diagnostic for sarcopenia, future studies should adhere to cur-
rent guidelines, which would facilitate the comparison of results between studies and populations across the globe.
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Introduction

Sarcopenia refers to the gradual loss of skeletal muscle mass
and strength that, although it is usually associated with ad-
vanced ageing, is now recognized to start before 60 years.1,2

In 1989, Rosenberg defined sarcopenia as loss of muscle mass,
from the Greek words sarx (flesh) and penia (loss) after com-
paring the lean body mass of the thigh of an older woman to
a younger woman.3 Three decades later, sarcopenia is defined
as the loss of both muscle mass and strength1 and has been
formally recognized as a muscle disease in the International
Classification of Disease (ICD-10: M62 [84]).4

Sarcopenia is known to be more prevalent in older
populations,5 but the decline in muscle mass starts from
~40 years onwards.1 Therefore, the adverse effects of
sarcopenia on quality of life, health care demand, morbidity,
and mortality can affect both middle-aged and older-aged
adults.1,2,6 The pathophysiology of sarcopenia is complex
and results from biological alterations in the structure of
the muscles, hormonal imbalances, and external influences
such as energy intake deficiencies.7 In addition to
older-aged adults, underweight people, women, and people
with other chronic conditions are more likely to develop
sarcopenia and the adverse health outcomes associated with
this condition.8

Despite the seriousness of this disease, a single diagnostic
criterion has not yet been established. Several attempts to
standardize the operational diagnostic criterion and cut-off
points for sarcopenia have been proposed, most of which
have used combinations of measures of muscle mass, muscle
strength, and gait speed. Among them, the most used defini-
tions are the European Working Group on Sarcopenia in
Older People [EWGSOP (2010)],5 the revised EWGSOP2
(2019),1 the Asian Working Group for Sarcopenia (AWGS),9

the International Working Group on Sarcopenia (IWGS),10

the Foundation for the National Institute of Health (FNIH),11

as well as definitions using muscle mass only as a single crite-
rion (e.g. Newman and Baumgartner definitions).12,13 How-
ever, within these definitions, the cut-off values applied
along with the method used to estimate those values
—bioelectrical impedance (BIA) or dual-energy x-ray absorp-
tiometry (DXA)—differ between diagnostic criteria and are
highly conditional on the researcher’s available resources.
This makes it harder to reach a standardized and homoge-
neous estimate of disease prevalence. To our knowledge, an
estimation of the global prevalence is lacking. Some previous
systematic reviews and meta-analyses estimated the
prevalence of sarcopenia; nevertheless, this prevalence
was estimated in healthy older adults only,14 or
community-dwelling older people,15,16 or only using two di-
agnostic criteria for sarcopenia.17 Additionally, there are no
studies that have specifically reported the prevalence of se-
vere sarcopenia.

Here, we report the results of a systematic review and
meta-analysis to determine the prevalence of sarcopenia ad-
dressing the limitations of previous studies. Therefore, the
aims of this study were (i) to identify and summarize the di-
agnostic criteria used to define sarcopenia and severe
sarcopenia and (ii) to estimate the global and
region-specific prevalence of sarcopenia and severe
sarcopenia by sociodemographic factors.

Methods

This systematic review and meta-analysis was performed ac-
cording to the Preferred Reporting Items for Systematic Re-
view and Meta-Analysis (PRISMA) guidelines 2020.18 The
protocol is available on PROSPERO (ID protocol:
CRD42019141290).

Data sources and search strategy

A systematic search was undertaken in August 2019 using
the following databases: MEDLINE, Embase, CENTRAL, and
Web of Science Core Collections. Relevant MeSH terms
and Boolean phases were used for the search: sarcopenia,
muscle mass, grip strength, and gait speed without time
restriction and in humans only. The complete search
strategy for each database is shown in the Supporting
Information.

Study selection

Cross-sectional or cohort studies that included individuals
aged ≥18 years with data available on sarcopenia, severe
sarcopenia, or other combinations of physical capability
markers called sarcopenia, published in English, and those
in which muscle mass was measured using DXA, BIA, or com-
puted tomography (CT) scan were included. Studies reporting
only incidence rather than the prevalence (e.g. follow-up
studies not reporting baseline data), using other study de-
signs (e.g. randomized control trials), using other instruments
to measure muscle mass (e.g. calf circumference, SARC-F, or
mid-upper arm circumference), conducted in hospitalized
people (or undergoing surgery or recovering from a fall), re-
ceiving cancer treatment (chemotherapy or radiotherapy),
or with a particular disease (e.g. Alzheimer’s disease, HIV,
cognitive impairment, sclerosis, or rheumatoid arthritis) were
excluded (Figure 1).
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Data extraction

All titles and abstracts were screened for suitability by two
reviewers (F. P.-R. and V. B.) according to the inclusion and
exclusion criteria using Covidence.19 If the study was deemed
suitable, it progressed to the retrieval of the full text. If, after
a review of the full text, the article was still considered suit-
able for the analysis, then it progressed to data extraction.
These processes were conducted by the same researchers
(F. P.-R. and V. B.). Studies with multiple reports were linked,
and the larger cohort was used. Additionally, if some informa-
tion was missing (e.g. cut-off points used) or there was ambi-
guity (e.g. different numbers reported throughout the text
and tables), the lead author was contacted for clarification.
If the lead authors did not reply after three attempts over
the period of 8 weeks, the article was removed from the anal-
yses (Figure 1).

Data from eligible articles were extracted using a standard-
ized form. The form included lead author, year of publication,
study design, country, sample size, age, sex, the diagnostic
criterion of sarcopenia and severe sarcopenia (if any) used
(criteria and cut-off points used to define it), and the preva-
lence of sarcopenia and/or severe sarcopenia (if any).

Methodological quality assessment

All studies included were further assessed using the risk of
bias tool for prevalence studies. This instrument was cre-
ated by Hoy et al. to assess population-based prevalence
studies.20 The tool has 10 questions and evaluates both ex-
ternal (Questions 1 to 4) and internal (Questions 5 to 10)
validity. Hoy et al. designed two answers: ‘yes’, to indicate
low risk; and ‘no’, to indicate high risk. For the current sys-
tematic review, we additionally included an ‘unclear’ option
when the information was not available to make a judge-
ment for a particular item. Additionally, each study was
assigned an overall risk of study bias as ‘low’, ‘moderate’,
or ‘high’ (Question 11 in the Hoy et al. assessment tool).
Studies with ≥8 questions scored as low risk were consid-
ered to be of ‘low risk’, those with 6–7 questions scored
as low risk were considered to be of ‘moderate risk’, and
those with ≤5 questions scored as low risk were considered
to be of ‘high risk’. This method has been used in previous
systematic reviews.21,22 Each article was scored indepen-
dently by two reviewers (F. P.-R. and V. B.), and scores
were compared. When there was a disagreement, a con-
sensus was achieved.

Figure 1 Preferred Reporting Items for Systematic Review and Meta-Analysis (PRISMA) flow diagram.
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Meta-analysis

All studies were stratified by the sarcopenia diagnostic
criteria (classifications) as well as by the cut-off points and in-
strument used to measure muscle mass (subgroups). If a sub-
group contained at least three studies that applied the same
cut-off for all physical capability markers and used the same
instrument to measure muscle mass, these were considered
suitable for meta-analysis. In total, 6 sarcopenia classifica-
tions and 23 subgroups were identified according to their
cut-off points. The classifications and subgroups within classi-
fications are shown in Table 1.

The metaprop command in Stata was used to calculate the
overall pooled estimates with inverse-variance weights ob-
tained from random-effect meta-analysis models.23 For sub-
group analyses, heterogeneity was assessed using the I2

statistic (which ranges from 0% to 100%). When one study re-
ported more than one cut-off point to define sarcopenia
based on the same classification (e.g. two different cut-off
points to define muscle mass in the EWGSOP), only one of
the studies was kept to estimate the overall prevalence of
that classification. The latter was carried out only for the sub-
groups within the EWGSOP and muscle mass classifications.
Finally, the prevalence was estimated by region (Europe,
Asia, Africa, North America, South America, and Oceania)
and, where possible, by sex. Following the World Health Or-
ganization (WHO) definition of ageing, studies were also
meta-analysed based on age categories (≥60 and <60 years).
A meta-regression analysis by age was also performed for all
studies and by classification. Stata 16 statistical software
(StataCorp LP) was used to perform all analyses.

Results

Search results

The initial search identified 19 320 records. After removing
duplicates (n = 5920), 13 400 titles and abstracts were
screened. Of these, 1122 were selected for a full-text review
for the eligibility assessment (Figure 1). Following the
application of the inclusion and exclusion criteria, 859 further
studies were removed. Therefore, 263 studies were finally
included in this systematic review for narrative synthesis
(Figure 1).

Quality assessment

Using the modified version of the Hoy et al. quality assess-
ment tool,20 the higher or unclear risks were observed in
Questions 1 to 4, that is, those relating to the external validity
of the study. Question 1—which refers to the

representativeness of the sample to the national population
in relation to relevant variables such as age or sex—had the
highest proportion of ‘higher risk’ studies with only 3.4% of
studies graded ‘low risk’ for this item (Figure 2). On the other
hand, questions regarding internal validity (Questions 5 to
10) showed lower risk of bias; 89.4–100% of the studies were
graded ‘low risk’ for these questions. Because of these dis-
crepancies between external and internal validity, we identi-
fied that 75.7% of the studies had a moderate (67.3%) or
high (8.4%) overall risk of bias (Figure 2). Therefore, accord-
ing to Hoy et al., ‘further research is likely to have an impor-
tant impact on our confidence in the estimate and may
change the estimate’.20 Studies were not excluded due to
their quality assessment score. More information on each
study according to their quality assessment is available in
Supporting Information, Table S1.

Characteristics of studies—narrative synthesis

A total of 263 studies were included in this systematic review,
corresponding to 692 056 individuals (there were also data
available on 317 578 women and 319 184 men) with a mean
age of 68.5 years (references 1 to 263 in the Supporting Infor-
mation). Overall, 207 studies were cross-sectional, 53 were
cohort studies, and 3 used both designs. Studies were con-
ducted between 2000 and 2019. Most of the studies were
carried out in Europe or Asia, while only four studies origi-
nated from Africa. BIA was the instrument most often used
to assess muscle mass (137 studies), followed by DXA (121
studies) and CT scan (11 studies). In six studies, more than
one method to assess muscle mass was used. Height was
the principal method used to correct muscle mass while
weight was used in 23 studies only. The overall prevalence
of sarcopenia ranged from 0.2% to 86.5% according to the
classification used (0.3–91.2% in women and 0.4–87.7% in
men). The most commonly used classifications were the
EWGSOP (prevalence range: 0.4–57.4%) and AWGS (preva-
lence range: 0.3–53.0%), used in 95 and 55 studies, respec-
tively. Among measures of muscle mass only, skeletal
muscle mass corrected for height squared was the most fre-
quently reported approach (79 studies). The prevalence using
this approach ranged from 0.2% to 86.5%. Severe sarcopenia
was estimated in 34 studies only, with prevalence ranging
from 0.2% to 45.0% in women and from 0.2% to 17.1% in
men (overall prevalence range: 0.2–34.4%). More informa-
tion for each study and the cut-off points used is available
in Tables S2 and S3, respectively.

Meta-analysis

A total of 151 of the 263 studies were suitable for meta-
analysis. The average age in these studies was 71.5 years
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(10% of the population was younger than 60 years and 10%
older than 80 years). The individual prevalence by classifica-
tion and subgroups within the classifications is available in
Supporting Information, Figures S1–S12, while a summary
of the prevalence of these classifications by different
sociodemographic characteristics is shown in Figures 3–7.
The overall prevalence of sarcopenia ranged from 10% [95%
confidence interval (CI): 2.0–17.0%] using the EWGSOP2 to
27% (95% CI: 23.0–31.0%) using the overall muscle mass def-
inition (Figure 3). The prevalence for each classification was
as follows: EWGSOP2: 10% (95% CI: 2.0–17%); AWGS: 18%

(95% CI: 14–23%) using DXA and 14% (95% CI: 11–16%) using
BIA; IWGS: 11% (95% CI: 6.0–16.0%) using DXA and 20% (4.0–
37.0%) using BIA; and FNIH: 10% (95% CI: 7.0–12.0%) using
DXA and 15% (8.0–22.0%) using BIA (Figures S1a–S6a). For
the EWGSOP and muscle mass, two prevalence figures are re-
ported. The first includes all studies grouped by different
cut-off points and the second excluding studies that reported
more than one cut-off point to define sarcopenia (for that
classification). Using the first approach, the prevalence of
sarcopenia ranged from 15% (95% CI: 7.0–24%) to 29%
(95% CI: 21–36%) for the EWGSOP and from 9% (95% CI:
4.0–14.0%) to 45% (95% CI: 3.0–86.0%) for muscle mass
(Figures S1a.2 and S6a.2). Excluding these studies, the overall
prevalence did not change (Figures S2a.1 and S6a.1). The lat-
ter approach was kept for the other analyses (prevalence by
region, age, and sex).

When the analyses were stratified by region and type of
classification or sarcopenia (Figure 4), the highest prevalence
was observed in Oceania using the EWGSOP (40%) followed
by South America using muscle mass (35%) while the lowest
prevalence was observed in Europe using the EWGSOP2 (1%)
and Oceania using the FNIH (5%). Europe and Asia were the
regions with more information available regarding preva-
lence by classification, while in Africa, the prevalence was es-
timated only using FNIH (13%). More information regarding
each classification by region is available in Figures S1b–S6b.

Studies were also classified according to the mean age of
the participants as ≥60 and <60 years. Only four classifica-
tions of sarcopenia (EWGSOP, AWGS, FNIH, and muscle mass)
contributed to estimate the prevalence in individuals younger
than 60 years, which ranged from 8% to 36%. The prevalence
for individuals older than 60 years was estimated from stud-
ies using all six classifications for sarcopenia, producing a
range from 10% to 27% (Figure 5). More information regard-
ing the prevalence of sarcopenia by age categories according
to each classification and subgroup is available in Figures
S1c–S6c. Meta-regression analysis showed that the overall
prevalence increased by increasing age in years; however, this
was not statistically significant (P = 0.718, Figure S7). More in-
formation for each classification is available in Figure
S7a–S7f.

Those studies that reported subgroup analyses by sex
contributed to pooled estimates derived in women and
men. The overall prevalence by sex according to each clas-
sification is shown in Figure 6, while the individual preva-
lence for each classification and subgroup is available in
Figures S1d–S6d for women and S1e–S6e for men. In brief,
the prevalence of sarcopenia was higher in men compared
with women when the EWGSOP2 (11.0% vs. 2%) and mus-
cle mass (35% vs. 27%) were used for classification.
Women classified using the IWGS had a higher
prevalence of sarcopenia than men (17% vs. 12%) while
the prevalence by sex was similar using the EWGSOP,
AWGS, and FNIH.

Figure 2 Overall quality assessment of studies included. Studies were
assessed using a modified version of Hoy et al. The questions were as fol-
lows: (1) Was the study’s target population a close representation of the
national population in relation to relevant variables, for example, age,
sex, and occupation? (2) Was the sampling frame a true or close repre-
sentation of the target population? (3) Was some form of random selec-
tion used to select the sample, OR was a census undertaken? (4) Was the
likelihood of non-response bias minimal? (5) Were data collected directly
from the subjects (as opposed to proxy)? (6) Was an acceptable case def-
inition used in the study? (7) Was the study instrument that measured
the parameter of interest (e.g. prevalence of low back pain) shown to
have reliability and validity (if necessary)? (8) Was the same mode of data
collection used for all subjects? (9) Was the length of the shortest prev-
alence period for the parameter of interest appropriate? (10) Were the
numerator(s) and denominator(s) for the parameter of interest appropri-
ate? Summary item on the overall risk of study bias (overall).
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Finally, 24 studies included in the meta-analysis also re-
ported results for severe sarcopenia using five out of the six
main classifications (there were no published estimates using

IWGS). According to the classification used, the prevalence of
severe sarcopenia ranged from 2% to 9% (Figure 7). When
the studies were stratified by region and classification, the

Figure 3 Overall prevalence of sarcopenia according to the classification used. Data presented as prevalence (%) with their respectively 95% confi-
dence intervals (CIs) by classification used. Overall pooled estimates with inverse-variance weights obtained from a random-effects model were esti-
mated for the analyses using metaprop in Stata. Heterogeneity was assessed using the I

2
statistic (ranged from 0% to 100%). %, estimated prevalence;

AWGS, Asian Working Group for Sarcopenia; EWGSOP, European Working Group on Sarcopenia in Older People; EWGSOP2, European Working Group
on Sarcopenia in Older People 2; FNIH, Foundation for the National Institute of Health; IWGS, International Working Group on Sarcopenia.

Figure 4 Overall prevalence of sarcopenia by classification and region of origin. Data presented as prevalence (%) by classification used. Overall pooled
estimates with inverse-variance weights obtained from a random-effects model were estimated for the analyses usingmetaprop in Stata. AWGS, Asian
Working Group for Sarcopenia; EWGSOP, European Working Group on Sarcopenia in Older People; EWGSOP2, European Working Group on Sarcopenia
in Older People 2; FNIH, Foundation for the National Institute of Health; IWGS, International Working Group on Sarcopenia.
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prevalence was higher in European studies using the
EWGSOP (12%) while Asian and Oceanic studies reported
the lowest overall prevalence using the AWGS, FNIH, and
EWGSOP (3%) (Figure S9a–S9d). In terms of sex, severe
sarcopenia was measured using four out of the five classifica-
tions. Women reported a higher prevalence compared with
men using the EWGSOP and muscle mass, while, using the
AWGS and EWGSOP2, the prevalence was similar (Figure 7).
Finally, the prevalence by age categories was estimated only
for muscle mass as studies using the other classifications re-
ported for people older than 60 years only (Figure S12). More
information about severe sarcopenia by classification and
subgroup analysis is available in Figures S8–S12.

Discussion

Sarcopenia is a progressive and complex disease associated
with a higher burden of morbidity and mortality.1,2,6 In this
study, a comprehensive systematic review of the published
literature was performed, and data were extracted for the es-
timation of the overall prevalence of sarcopenia and severe
sarcopenia. Including 263 studies that met the inclusion

criteria, the narrative synthesis highlighted that the overall
prevalence of sarcopenia ranged between 0.2% and 86.5%
according to the classification used. This review revealed that
the two most commonly reported classifications were the
EWGSOP and the AWGS. Additionally, many studies esti-
mated sarcopenia solely by muscle mass adjusted for height
squared. The meta-analysis included six major classifications
of sarcopenia—within 23 subgroups with different cut-off
points and instrument to assess muscle mass—and estimated
that the overall prevalence of sarcopenia ranged from 10%,
using the EWGSOP2, to 27%, using the overall muscle mass
definition. Moreover, even though previous systematic re-
views and meta-analysis have reported the prevalence of
sarcopenia in specific regions or communities,14–16,24,25 this
is the first study that reports the prevalence of severe
sarcopenia. From 34 studies with severe sarcopenia data,
the prevalence of severe sarcopenia ranged from 0.2% to
34.4% in the narrative review while the pooled estimate from
the meta-analysis ranged from 2.0% to 9.0%. The revised
EWGSOP2 emphasizes that severe sarcopenia should be
based on the combination of sarcopenia plus a low physical
performance, such as slow gait speed.1 Therefore, consider-
ing that slow gait speed has been identified as an indepen-
dent risk factor for all-cause mortality26,27 and that a

Figure 5 Overall prevalence of sarcopenia by classification and age. Data presented as prevalence (%) with their respectively 95% confidence intervals
(CIs) by classification used. Overall pooled estimates with inverse-variance weights obtained from a random-effects model were estimated for the anal-
yses using metaprop in Stata. Heterogeneity was assessed using the I

2
statistic (ranged from 0% to 100%). Due to the low numbers of studies with

people younger than 60 years, it was impossible to estimate heterogeneity for the EWGSOP, AWGS, and FNIH classifications. %, estimated prevalence;
AWGS, Asian Working Group for Sarcopenia; EWGSOP, European Working Group on Sarcopenia in Older People; EWGSOP2, European Working Group
on Sarcopenia in Older People 2; FNIH, Foundation for the National Institute of Health; IWGS, International Working Group on Sarcopenia.
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previous work demonstrated that the combination of slow
gait speed and low grip strength, followed by severe
sarcopenia, had the highest risk effect over all-cause mortal-
ity, cardiovascular disease, and respiratory disease,6 further
study of severe sarcopenia should be encouraged.

Sarcopenia used to be recognized as an ageing-related
disease.5 Nowadays, it is known that the decrease in muscle
mass function and quality start at ~40 years and that
sarcopenia often appears earlier in life.1,2 However, studies
in this field still tend to focus on older people. In fact, only
10% of the studies included in the meta-analysis estimated
the prevalence in people younger than 60 years. Considering
that previous research has demonstrated a higher risk of ad-
verse health outcome in middle-aged individuals with
sarcopenia,6 this age group merits further research. This sys-
tematic review and meta-analysis also revealed that research
on sarcopenia in Africa is very limited. Because 16% of the
world’s population lives in Africa (more than 1.4 billion)28

and many Africans have poor access to good nutrition and
health care,29 future studies on sarcopenia are required in or-
der to fully understand the burden of disease in this region.

Across the available studies, there are wide variations in
the estimated prevalence of sarcopenia due to the different
diagnostic criteria used, differences in the methods used to
measure muscle mass, differences in the cut-off points

applied, and heterogeneous study populations. These could
all contribute to the vast amount of heterogeneity identified
among studies. Few systematic reviews and meta-analyses
have been attempted to investigate the prevalence of
sarcopenia across the globe.14–16 Shafiee et al. reported the
overall prevalence in healthy older adults only. Based on 35
studies, the overall prevalence of sarcopenia was 10% in both
sexes.14 Our meta-analysis did not estimate the overall prev-
alence due to the difference in the cut-off points and instru-
ments within classifications. Moreover, we did not limit our
inclusion criteria to healthy adults only as people with
sarcopenia often suffer from other chronic conditions. Re-
cently, Papadopoulou et al. estimated the worldwide preva-
lence of sarcopenia, but the study focused on different
environmental settings—community, nursing homes, and
hospitalized people.15 Based on 41 studies in total, the au-
thors found that nursing homes residents and hospitalized
patients were more likely to be sarcopenic. The prevalence
of sarcopenia was 11% and 9% in community-dwelling men
and women, respectively; 51% and 31% in men and women
in nursing homes, respectively; and 23% and 24% in
hospitalized men and women, respectively.15 However, for
that meta-analysis, only three diagnostic tools were applied
for the diagnosis of sarcopenia. In the same line, Mayhew
et al. reported the prevalence of sarcopenia only in

Figure 6 Overall prevalence of sarcopenia by classification and sex. Data presented as prevalence (%) with their respectively 95% confidence intervals
(CIs) by classification used. Overall pooled estimates with inverse-variance weights obtained from a random-effects model were estimated for the anal-
yses usingmetaprop in Stata. Heterogeneity was assessed using the I2 statistic (ranged from 0% to 100%). Due to the low numbers of studies with data
available for women, it was impossible to estimate heterogeneity for the EWGSOP2. %, estimated prevalence; AWGS, Asian Working Group for
Sarcopenia; EWGSOP, European Working Group on Sarcopenia in Older People; EWGSOP2, European Working Group on Sarcopenia in Older People
2; FNIH, Foundation for the National Institute of Health; IWGS, International Working Group on Sarcopenia.
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community-dwelling older adults.16 Reviewing 109 studies,
they identified that the prevalence of sarcopenia in this
population ranged from 9.9% to 40.4% depending on the di-
agnostic criterion used. In contrast to Mayhew et al., we did
not restrict our inclusion criteria to only community-dwelling
older adults because sarcopenia is documented to begin ear-
lier in life.

Sarcopenia leads to a worse quality of life and higher eco-
nomic burden and health care cost.30 Although sarcopenia
has been recognized as a disease in the ICD since 2016,4

few studies have examined the overall prevalence in repre-
sentative samples of the populations, such as National Health
Surveys. As a result, the quality assessment in this systematic
review and meta-analysis concluded that ‘further work is
likely to have an important impact on our confidence in the
estimate’. Nevertheless, even if more studies become avail-
able for inclusion in this meta-analysis, the external validity
will not improve unless they are conducted on a representa-
tive sample of the population. Furthermore, the lack of a uni-
versal and standardized diagnostic criterion for sarcopenia

Figure 7 Overall prevalence of severe sarcopenia. Data presented as prevalence (%) with their respectively 95% confidence intervals (CIs) by classifi-
cation used. Overall pooled estimates with inverse-variance weights obtained from a random-effects model were estimated for the analyses using
metaprop in Stata. Heterogeneity was assessed using the I

2
statistic (ranged from 0% to 100%). Due to the low numbers of studies, it was impossible

to estimate heterogeneity in some cases. Panel (A) shows the overall prevalence of severe sarcopenia by classification, while panel (B) the overall prev-
alence by classification and sex. %, estimated prevalence; AWGS, Asian Working Group for Sarcopenia; EWGSOP, European Working Group on
Sarcopenia in Older People; EWGSOP2, European Working Group on Sarcopenia in Older People 2; FNIH, Foundation for the National Institute of
Health; IWGS, International Working Group on Sarcopenia.
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still remains one of the main challenges and priorities. The
latter has made it difficult to conduct robust studies on
sarcopenia, but it is even more difficult to compare or harmo-
nize the results across studies. It also impacts on the ability to
produce uniform guidelines for the prevention and treatment
of sarcopenia. Sarcopenia can be partially reversed with the
correct intervention and treatment.31 Therefore, even if dif-
ferent cut-off points exist across the globe due to differences
in ethnicity or sex, definitions should use the same physical
capability markers to diagnose sarcopenia. Achieving a con-
sensual diagnostic criterion would facilitate the comparison
of results across studies and help translate the results into
clinical practice beyond the research field.

Strengths and limitations

This work was conducted in accordance with the PRISMA
guidelines 2020.18 Study selection, data extraction, and the
assessment of quality were carried out by two independent
reviewers.32 In addition, articles included for meta-analysis,
and then classified by classification and subgroups, were
comparable or identical in terms of the definition of
sarcopenia used, the instrument to measure muscle mass,
the methods used for the adjustment of muscle mass, and
the cut-off points for each criterion. In fact, each subgroup
had to have at least three articles using the same methodol-
ogy—both in the instrument used to measure muscle mass,
the adjustment, and cut-off point—for a pooled estimate to
be derived. Moreover, if one study reported more than one
prevalence using different cut-off points for the same main
classification (different subgroups), only one prevalence was
kept to avoid having the same population in the analyses
more than one.

However, there are some limitations. Firstly, the search in-
cluded all studies published up to August 2019. More recent
studies have not been included. While this might impact the
overall prevalence of all classifications and subgroups by
cut-off points, the biggest impact is likely to be on prevalence
estimated using EWGSWOP21 as well as the AWGS that up-
dated its sarcopenia definition and its cut-off points in March
2020.33 Secondly, although our systematic review and
meta-analysis included populations from different regions,
the restriction to English articles may have systematically ex-
cluded studies conducted in regions such as Latin America,
Asia, Africa, and Oceania, generating a potential language se-
lection bias. Moreover, we could not reliably assess publica-
tion bias because of the small number of studies per
sarcopenia classification and the high heterogeneity among
studies. Based on current recommendations, at least 10 stud-
ies are needed to examine reporting bias using funnel plots
and, if the heterogeneity is high, the minimum number of
studies may be substantially more than 10.34 As for many of
our analyses, the number of studies included was below 10,

and the heterogeneity was high; we did not perform funnel
plots. Thirdly, other sociodemographic characteristics such
as ethnicity or area of residence were not assessed due to
the lack of information in the majority of the studies.
Fourthly, receiving no reponses from the corresponding au-
thors, 24 articles were removed due to missing information
or ambiguities in reporting the main study findings. The inclu-
sion of those studies might change the prevalence of some
classifications. However, as the corresponding authors did
not provide the requested data, more bias could be intro-
duced by including them in our study. Finally, the heterogene-
ity among studies was higher than 90%; therefore, pooled
estimates should be interpreted with caution. While this rep-
resents ‘considerable heterogeneity’, previous meta-analyses
of prevalence have reported similar results,35 mainly due to
the variability of the results among studies. The wide variety
among classifications and cut-off points used to define
sarcopenia may explain the huge heterogeneity identified.
Yet, our meta-analysis still provides relevant information re-
garding the burden of sarcopenia, providing a summarized
estimate that can be used to calculate baseline risk for the to-
tal population as well as by sex and region.35

In conclusion, we found that using different classification
systems and cut-off points, the prevalence of sarcopenia
ranged from 0.2% to 86.5% in the narrative review and
from 10% to 27% in the meta-analysis. The prevalence of
severe sarcopenia was estimated, but fewer studies could
be included. Similarly, few studies reported prevalence in in-
dividuals younger than 60 years. The prevalence by sex was
different according to the classification used. EWGSOP and
AWGS were the classification systems most commonly used,
and muscle mass was most commonly reported as muscle
mass adjusted for height squared. Most information was
available on European and Asian populations, and least on
African. Deriving robust pooled estimates is hindered by
the lack of a single classification system. Reaching a consen-
sual diagnostic criterion would facilitate not only research
but also the translation of research findings into clinical
practice.
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