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ABSTRACT

Objective This meta-analysis was conducted to estimate
the overall prevalence of sarcopenia in older Chinese
adults.

Design Systematic review and meta-analysis.
Participants A literature research was conducted

using the PubMed, Web of Science, China National
Knowledge Infrastructure, CQVIP and Wanfang databases.
The following search terms in the abstract were used:
“sarcopenia” in combination with the terms “prevalence,”
“epidemiology” and “China.” All studies published from
January 2010 to November 2020 were included. The
random-effect model was used to estimate the prevalence
of sarcopenia. The sex-specific prevalence of sarcopenia
at a 95% Cl was also calculated using different criteria for
defining sarcopenia.

Primary outcome measures The overall prevalence of
sarcopenia in older Chinese adults.

Results In total, 23 articles were included in this meta-
analysis involving 21 564 participants. On the basis of the
Asian Working Group for Sarcopenia criterion, the overall
prevalence of sarcopenia among the elderly in China was
14% (95% Cl 11% to 18%); the prevalence was higher in
Chinese women than in men (15% vs 14%).

Conclusions This systematic review is the first estimation
of the pooled prevalence of sarcopenia in older Chinese
adults. Our results suggest that China has a large number
of patients with sarcopenia. These findings would be
useful for sarcopenia prevention in China. There is a high
degree of heterogeneity, and although there are a large
number of cases and could be an emerging public health
issue, more research is required to make these claims.
PROSPERO registration number CRD42020223405.

INTRODUCTION
Sarcopenia is characterised by the deteriora-
tion of muscle mass and function that occurs
with ageing. Several studies have shown that
as age increases, skeletal muscle mass and
strength are lost at a rate of 1%-2% annu-
ally, possibly leading to the decline of phys-
ical function and increasing the disability
and mortality rates of elderly people as well
as bringing serious economic and social
burdens.'™

A practical clinical definition was reported
by the European Working Group on Sarco-
penia in Older People (EWGSOP) in 2010.

28 Li Lu,® Ling Shan © 3

Strengths and limitations of this study

» To our knowledge, this systematic review is the first
estimation of the pooled prevalence of sarcopenia in
Chinese older people.

» The search languages were limited to English and
Chinese.

» We included limited number of high-quality studies.

» A high level of heterogeneity among included stud-
ies was observed.

Based on this EWGSOP criteria, slow walking
speed (0.8m/s) or low grip strength (<30kg
for men and <20kg for women) are indi-
cations of muscle mass decline. Later in
2011, another consensus was published by
the International Working Group on Sarco-
penia (IWGS).® However, Asia is a vast region
comprising different races, countries and
cultures, and developing screening and diag-
nostic strategies for the Asian population is
imperative. The Asian Working Group for
Sarcopenia (AWGS) was established in 2013,
and the consensus of AWGS was released
based on 16 epidemiological reports on sarco-
penia in six countries or regions, leading to
the development of a diagnosis strategy for
sarcopenia in Asia.” The diagnostic criteria
recommended by AWGS and EWGSOP are
similar, and both include muscle mass, muscle
strength and activity measurements. The only
difference lies in the specific cut-off value of
muscle strength and muscle mass.

According to statistics, the elderly popu-
lation (260 years old) includes 16.1% of
China’s total population, which is close to
250 million. In the face of a severe ageing
situation, people are paying more attention
to sarcopenia, but its prevalence is inconsis-
tent across different studies.*"? At present,
there is no large-scale epidemiological survey
of sarcopenia in China. The purpose of this
study is to systematically determine the prev-
alence of sarcopenia in older Chinese adults.
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METHODS

Search strategy

We searched the PubMed, Web of Science, China
National Knowledge Infrastructure (CNKI), CQVIP
and Wanfang electronic databases. The search terms
in the title or abstract included the following: “sarco-
penia,” “muscle mass” and “muscle strength” in combi-
nation with the terms “prevalence,” “epidemiology” and
“China.” The complete search strategy is the following:
PubMed: (((sarcopenia [Title/Abstract]) OR muscle
mass[Title/Abstract]) OR muscle strength[Title/
Abstract]) AND  ((prevalence[Title/Abstract]) OR
epidemi*[Title/Abstract]) AND ((Chinese|[Title/
Abstract]) OR China[Title/Abstract]); Web of Science:
(((TS=sarcopenia) OR TS=muscle mass) OR TS=muscle
strength) AND ((TS=prevalence) OR TS=epidemi*)
AND ((TS=Chinese) OR TS=China); CNKI: (AB=sarco-
penia OR AB=muscle mass OR AB=muscle strength) AND
(AB=prevalence OR AB=epidemiology); CQVIP: (R=sar-
copenia +R=muscle mass +R=muscle strength) *(R=prev-
alence +R=epidemiology); and Wanfang: Abstract:
(sarcopenia +muscle mass+muscle strength) * (preva-
lence +epidemiology). All studies published from January
2010 to November 2020 were included. The references
of the retrieved articles were examined to identify addi-
tional eligible studies, and unpublished studies were
excluded. The search languages were limited to English
and Chinese. This systematic review and meta-analysis
was registered in PROSPERO. This meta-analysis was

conducted to estimate the overall prevalence of sarco-
penia in older Chinese adults.

Patient and public involvement
No patients were involved in this study.

Inclusion and exclusion criteria

Inclusion of the selected studies was based on the following
criteria: (1) a cross-sectional study or retrospective study,
(2) a sample size of 2100 elderly Chinese participants
(age =60 years), (3) sufficient information on sarcopenia
at the corresponding 95% CI and p value and (4) the defi-
nition of sarcopenia in line with the AWGS, EWGSOP or
IWGS standards.

Exclusion of the selected studies was based on the
following criteria: (1) same data from different studies,
(2) studies defining sarcopenia only as reduction of
muscle mass or strength and (3) the subjects include a
specific population, such as patients living in a nursing
home or those with disability. Reviews, case reports, letters
and animal researches were also excluded.

Data extraction and methodological quality assessment

Information from the selected studies was extracted by
two independent researchers, including the first author’s
name, publication year, sample, diagnostic criteria,
participants, setting and prevalence. Two independent
reviewers who were not blinded to the authors or jour-
nals assessed the risk of bias in the included studies
using the Newcastle-Ottawa Scale (NOS)."? The NOS is

1213 records screened and
excluded by title and abstract
through database searching

No article from the
references list was included.

[ 580 articles were deduced after }

removing the duplicated ones.

U

131 articles were reviews, letters, case
reports, or animal studies.

449 articles to be reviewed
in the future.

Full-text articles excluded,

381 articles were irrelevant.

2 articles the same study.

4 articles provided insufficient data to calculate.
39 articles were not met inclusion criteria.

articles were included in the meta-analysis.

[ Full-text articles assessed for eligibility, 23 }

Figure 1

Flowchart of the detailed procedure for the inclusion or exclusion of selected studies.
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Figure 2 Forest plots for the total prevalence of sarcopenia among the elderly Chinese population according to the Asian
Working Group for Sarcopenia standard. Diamond represents the pooled ES at 95% CI. ES, effect size.

recommended by the Cochrane Handbook for System-
atic Reviews of Interventions.'* Each included study was
analysed in terms of three domains, namely, represen-
tativeness of the study group selection, group compa-
rability and exposure or outcome ascertainment, using
the “star system”. NOS scores ranged from zero to nine
stars. The two researchers independently assessed the
studies by discussion, comparison of findings and reso-
lution of differences through consensus formation. If no
consensus was reached, a third researcher was commis-
sioned to resolve the difference.

Statistical analysis

We used a systematic analysis approach to calculate the
pooled prevalence of sarcopenia for all eligible studies,
and heterogeneity among these studies was assessed using
Cochran’s Q test and I” Statistical Index. The random-
effect model was used to combine the prevalence of
sarcopenia. We additionally performed sensitivity analysis
to evaluate the influence of any given study on the pooled
estimate. Publication bias was evaluated using Egger’s
test. Subgroup analyses were also performed. The signif-
icance level was set at p<0.05. All statistical analyses were
performed using Stata V.12.0.

RESULTS

Study characteristics

In total, 1213 studies were retrieved from the databases,
and 580 articles remained after the exclusion of dupli-
cates. After screening for eligibility based on the full text, a
total of 23 articles were included as per the criteria shown
in figure 1,812 15-57 Altogether, the 23 articles included
21564 participants in China between 2010 and 2020. The
selected studies’ characteristics are summarised in table 1.
On the basis of the NOS, the score of selected studies was
all above five stars; therefore, all articles were included.

Results of the meta-analysis

According to the AWGS standard, the total prevalence of
sarcopenia among Chinese elderly people was 14% (95%
CI 11% to 18%, figure 2), and total prevalence rates of
sarcopenia among the elderly in China based on the
IWGS and EWGSOP standards were 18% (95% CI 11%
to 25%, figure 3) and 10% (95% CI 7% to 14%, figure 4),
respectively.

Subgroup analyses were performed to determine the
influence of sex on the prevalence of sarcopenia. Sarco-
penia prevalence among elderly women was higher than
that in men as per the AWGS and EWGSOP standards
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Figure 3 Forest plots for the total prevalence of sarcopenia among the elderly Chinese population according to the
International Working Group on Sarcopenia standard. Diamond represents the pooled ES at 95% CI. ES, effect size.
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Figure 4 Forest plots for the total prevalence of sarcopenia among the elderly Chinese population according to the European
Working Group on Sarcopenia in Older People standard. Diamond represents the pooled ES at 95% CI. ES, effect size.
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. 1
Overall (I-squared = 96.5%, p = 0.000) Q 0.14 (0.12,0.17) 100.00
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| I
-411 0 411

Figure 5 Forest plots for the prevalence of sarcopenia among male and female elderly people according to the Asian Working
Group for Sarcopenia standard. Diamond represents the pooled ES at 95% ClI. ES, effect size.

(figures 5-7). Table 2 shows the subgroup analyses results
based on the different diagnostic criteria. The preva-
lence of sarcopenia estimated using the bioelectrical
impedance analysis (BIA) method was higher than that
estimated using the dual energy X-ray absorptiometry
(DEXA) method as per the AWGS and IWGS standards.

Sensitivity analysis and publication bias

Sensitivity analysis was performed to examine the influ-
ence of each study. We found no significant difference
between the results of the sensitivity analysis and our
previous estimates, indicating that our statistical results
were relatively credible (online supplemental figures S1—-
S3). The articles obtained from the databases were care-
fully and comprehensively searched. Additionally, Egger’s
test was conducted to determine whether potential publi-
cation bias existed in the reviewed literature. The results

(p>0.05) suggested that there was no publication bias
(online supplemental figure S4-S6).

DISCUSSION

To the best of our knowledge, this study is the first meta-
analysis of the prevalence of sarcopenia in older Chinese
adults. Sarcopenia is an age-related disease character-
ised by progressive deterioration in skeletal muscle fibre
quality, strength and function. Currently, sarcopenia has
been internationally recognised as a new type of geriatric
syndrome and has attracted worldwide attention. In 2017,
Shafiee et al conducted a meta-analysis on the prevalence
of sarcopenia. Their results showed that sarcopenia prev-
alence among the elderly in communities worldwide was
approximately 10%; this was higher among non-Asian
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Figure 6 Forest plots for the prevalence of sarcopenia among male and female elderly people according to the International
Working Group on Sarcopenia standard. Diamond represents the pooled ES at 95% CI. ES, effect size.

individuals than Asians in both sexes.” A similar study was
performed in Japan, where sarcopenia prevalence among
the elderly Japanese was 9.9% (95% CI 6.2% to 15.4%)
according to the AWGS standard.” The results of our
study showed that the prevalence of sarcopenia was 14%
(95% CI 11% to 18%) in older Chinese adults, which
was much higher than the results of the aforementioned
studies.” *' This high prevalence may be related to the
Chinese diet structure. Although protein is the raw mate-
rial for muscle synthesis, Chinese people, particularly the
older population, have higher carbohydrate intake and
less protein intake.” Therefore, more attention should
be given to the prevention and control of sarcopenia in
older Chinese adults.

Here, we found that the prevalence of sarcopenia
among women was higher than that in men, which was
consistent with other meta-analyses.”*" This is mainly
because men eat and exercise more than women; this
supports muscle synthesis. Most of the studies included
in our meta-analysis used the BIA method because of
its affordability and portable equipment. BIA is a widely
used non-invasive method for measuring human body
composition. The principle behind this method is to
record the different electrical resistances of different
tissues using electrodes placed on the body surface
and then to measure muscle mass using an image

reconstruction method. DEXA is also commonly used to
evaluate muscle mass. DEXA can accurately distinguish
the whole body and local muscles as well as the fats and
bones. However, the limited number of studies using
DEXA included in this meta-analysis may influence our
results. As is known, ageing increases the prevalence of
sarcopenia; however, due to the different age classifi-
cations in the included studies, we cannot obtain any
conclusion.

The meta-analysis results show that the heterogeneity
is high, which may be related to factors such as age, race
and living environment. In addition, there are differences
in the prevalence of sarcopenia in rural and urban areas.
China is a country with a vast territory and multiethnic
people. The findings of this meta-analysis should be inter-
preted with caution.

First, the limitation of the present study is that the main
data are from urban populations and that studies on the
prevalence of sarcopenia in Chinese rural areas are rare;
this impacts the calculation of the total sarcopenia prev-
alence. Second, the prevalence of sarcopenia in people
aged 60-70 years and 70-80 years might be different. Not
all studies presented their data according to age group, so
we cannot accurately estimate the prevalence in terms of
age subgroup. Third, most of the studies were performed
in large cities or economically developed areas. All of

Xin C, et al. BMJ Open 2021;11:6041879. doi:10.1136/bmjopen-2020-041879
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Meng NH - 0.13(0.09,0.16)  6.06
Wen X . X 0.00 (—0.00, 0.00) 6.67
WooJ - 0.09 (0.07,0.10)  6.57
Han DS | = 0.14(0.11,0.17)  6.08
Yang M L 0.13(0.08,0.17)  5.63
Subtotal (I-squared = 98.5%, p = 0.000) <> 0.10(0.07,0.14)  48.05
1
Overall (I-squared = 98.1%, p = 0.000) 0 0.10 (0.07,0.12)  100.00
1
1

NOTE: Weights are from random effects analysis
T I

—.456 0
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Figure 7 Forest plots for the prevalence of sarcopenia among male and female elderly people according to the European
Working Group on Sarcopenia in Older People standard. Diamond represents the pooled ES at 95% CI. ES, effect size.

these factors affected our results, and as such, they should
be interpreted cautiously as further research is needed.

CONCLUSIONS

To the best of our knowledge, the present systematic
review is the first to estimate the pooled prevalence
of sarcopenia in older Chinese adults. The results of
the present systematic review reveal that China has a

Table 2 The prevalence of sarcopenia diagnosed by
different criteria using DEXA and BIA measurement (%)

DEXA BIA
AWGS 13 (5-21) 15 (12-19)
IWGS 12 (3-22) 26 (23-29)
EWGSOP 12 (6-18) 9 (5-14)

AWGS, Asia Working Group for Sarcopenia; BIA, bioelectrical
impedance analysis; DEXA, dual-energy X-ray absorptiometry;
EWGSOP, European Working Group on Sarcopenia in Older
People; IWGS, International Working Group on Sarcopenia.

large number of sarcopenia cases and sarcopenia is an
emerging public health issue in China. There is a high
degree of heterogeneity, and although there are a large
number of cases and could be an emerging public health
issue, more research is required to make these claims.
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