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ABSTRACT
Background:  A comprehensive investigation delineating the prevalence of sarcopenia across 
different infection phases, from acute COVID-19 to long COVID, is lacking. Meanwhile, the 
relationship between sarcopenia and adverse outcomes among COVID-19 patients remains 
inconsistent.
Materials and methods:  A systematic search of MEDLINE/PubMed, Embase, Cochrane Library, 
Web of Science, and Scopus, before 22nd February 2025, was conducted to identify studies 
assessing sarcopenia prevalence in acute COVID-19 and long COVID. Random effects meta-analyses 
were performed to estimate the pooled prevalence of sarcopenia for acute COVID-19 and long 
COVID patients. Subgroup analyses stratified by assessment tool, region, income, hospitalization 
status, and age were performed. The associations between sarcopenia and COVID-19-related 
clinical outcomes were further quantified.
Results:  A total of 39 studies with 6,982 individuals were included. The pooled prevalence of 
sarcopenia was 48.7% (95% confidence interval (CI): 39.6–57.9%) in acute COVID-19 and 23.5% 
(95% CI: 12.7–39.4%) in long COVID. In acute COVID-19 patients, sarcopenia was not significantly 
associated with length of stay (mean difference = 2.215, 95% CI: −0.004 to 4.433), mechanical 
ventilation (Odds ratio (OR) = 1.80, 95% CI: 0.84–3.85), admission to the intensive care unit (OR = 
1.05, 95% CI: 0.63–1.77), or mortality (OR = 1.41, 95% CI: 0.86–2.32), but was significantly 
associated with tracheostomy (OR = 2.48, 95% CI: 1.28–4.82).
Conclusion:  In conclusion, our findings indicate that sarcopenia is highly prevalent in acute 
COVID-19 and persists in a substantial proportion of long COVID patients, suggesting prolonged 
muscle loss beyond the acute phase. Future well-designed studies are needed to further 
investigate the association between sarcopenia and short-term and long-term prognostic 
outcomes in both acute and long COVID patients.

Introduction

The outbreak of coronavirus disease 2019 (COVID-19) 
has profoundly shaped the healthcare system and the 
entire world. Millions of people continue to suffer 
long-term sequelae of COVID-19 infection, a condition 
recognized as long COVID (LC) [1]. LC is a multisys-
temic condition generally defined as symptoms per-
sisting for three months or more after acute COVID-19 
infection, with incidence rates ranging from 10 to 70% 

depending on the studied cohorts and the time of 
screening [2]. LC can occur in individuals of all ages, 
regardless of the severity of the initial infection or the 
presence of comorbidities [3]. LC patients experience a 
wide range of persistent signs and symptoms, such as 
cardiovascular and thrombotic diseases, cerebrovascu-
lar disease, myalgic encephalomyelitis/chronic fatigue 
syndrome (ME/CFS), dysautonomia, autoimmune con-
ditions, and cognitive impairment [4]. Beyond its 
health implications, LC also imposes a substantial 

© 2025 The Author(s). Published by Informa UK Limited, trading as Taylor & Francis Group

CONTACT Tao-Hsin Tung  ch2876@gmail.com  Evidence-Based Medicine Centre, Taizhou Hospital of Zhejiang Province, Wenzhou Medical University, 
Linhai  317000, Zhejiang Province, China

 Supplemental data for this article can be accessed online at https://doi.org/10.1080/07853890.2025.2519678.

https://doi.org/10.1080/07853890.2025.2519678

This is an Open Access article distributed under the terms of the Creative Commons Attribution-NonCommercial License (http://creativecommons.org/licenses/by-nc/4.0/), which 
permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited. The terms on which this article has been 
published allow the posting of the Accepted Manuscript in a repository by the author(s) or with their consent.

ARTICLE HISTORY
Received 3 October 2024
Revised 29 March 2025
Accepted 7 May 2025

KEYWORDS
Sarcopenia; COVID-19; 
long COVID; prevalence; 
prognosis; systematic 
review; meta-analysis

http://orcid.org/0000-0001-9994-9889
http://orcid.org/0000-0001-9672-6129
http://orcid.org/0000-0002-4606-4929
mailto:ch2876@gmail.com
https://doi.org/10.1080/07853890.2025.2519678
https://doi.org/10.1080/07853890.2025.2519678
http://creativecommons.org/licenses/by-nc/4.0/
http://crossmark.crossref.org/dialog/?doi=10.1080/07853890.2025.2519678&domain=pdf&date_stamp=2025-6-24


2 Y. XU ET AL.

socioeconomic burden, contributing to increased 
healthcare costs and reduced workforce productivity [5].

Sarcopenia, a condition characterized by progressive 
and generalized deterioration of skeletal muscle, includ-
ing changes in muscle strength and function [6], has 
been widely recognized as a predictor of adverse out-
comes among general older adults, such as frailty [7], 
falls [8], functional impairment [9], increased vulnerability 
[10], and mortality [11]. Although traditionally considered 
as a condition of the elderly, emerging evidence sug-
gests that sarcopenia can develop at any age [11]. The 
European Working Group on Sarcopenia in Older People 
(EWGSOP) defines acute sarcopenia as incidental sarco-
penia occurring within 6 months after stressful events, 
which is particularly prevalent among hospitalized 
patients [6]. Although multiple factors are associated 
with sarcopenia [12], COVID-19 infection has emerged as 
a potent trigger for its onset and progression [13]. 
COVID-19 patients frequently exhibit immune dysregula-
tion that is mediated by an exaggerated inflammation 
response associated with cytokine storm or release syn-
drome [14]. This phenomenon has been linked to the 
development of sarcopenia, as reported in previous stud-
ies [15,16]. A study by Quaisar et  al. [17] demonstrated 
that 26% of previously non-sarcopenic individuals devel-
oped sarcopenia following COVID-19 infection. 
Furthermore, our prior meta-analysis estimated that 
48.0% of COVID-19 patients exhibited sarcopenia [18].

While previous findings highlight the high preva-
lence of sarcopenia among COVID-19 patients, two 
important knowledge gaps remain. First, the prevalence 
of sarcopenia specifically in LC patients has not been 
systematically synthesized, despite increasing concerns 
about its persistence and progression beyond the acute 
phase. Understanding this prevalence is essential for 
identifying at-risk populations and guiding post-acute 
rehabilitation strategies. Second, while sarcopenia has 
been linked to mortality in critically ill patients in the 
intensive care unit (ICU) [19], its prognosis on COVID-19-
related clinical outcomes remains unclear, with inconsis-
tent results [20]. Investigating the value of sarcopenia in 
predicting the prognosis of COVID patients is crucial for 
prognostication and clinical decision-making. Therefore, 
in this meta‐analysis, we aimed (1) to estimate the prev-
alence of sarcopenia among COVID-19 patients with dif-
ferent infection phases, and (2) to examine its association 
with clinical outcomes across these phases.

Materials and methods

This systematic review was performed following the 
24-step guide [21] and Preferred Reporting Items for 
Systematic Reviews and Meta-Analysis (PRISMA) 

guidelines [22] (Table S1). The review protocol was 
registered with PROSPERS (CRD42022339508).

Search strategy

Two independent investigators conducted a literature 
search in MEDLINE/PubMed, Embase, Cochrane Library, 
Web of Science, and Scopus without language restric-
tion up to February 22nd, 2025. Relevant key terms 
were combined in the search strategy, which included 
‘coronavirus infections’, ‘coronavirus’, ‘COVID-19’, 
‘SARS-CoV-2’, ‘severe acute respiratory syndrome’, 
‘2019-nCoV’, ‘sarcopenia’, ‘muscular atrophy’, ‘muscle 
weakness’, ‘muscle loss’, ‘muscle depletion’, ‘muscle 
reduction’, ‘muscle wasting’, ‘reduced muscle’, ‘loss of 
muscle’, ‘low muscle mass’ and ‘body composition’. The 
full search strategy is presented in the (Supplementary 
Materials Table S2).

Study selection

After the initial search and removal of duplicate litera-
ture, two independent reviewers conducted a screen-
ing for eligibility on the title and abstract of the 
literature, and the full text of potentially relevant stud-
ies was further evaluated if they satisfied the inclusion 
criteria. Conflicts were resolved by a third researcher.

Inclusion and exclusion criteria

Studies were included in our systematic review if they 
met the following criteria: (1) population: patients with 
acute COVID-19 or LC, (2) exposure: Covid-19 patients 
with sarcopenia, (3) control: Covid-19 patients without 
sarcopenia, (4) outcome: sarcopenia or risk of sarcope-
nia identified by validated assessment tools as the pri-
mary outcome, and (5) study designs: observational 
studies including both cross-sectional and longitudinal 
cohort studies. No restrictions were placed on lan-
guage, country of origin, patient age, or gender. 
Conference abstracts, letters, comments, editorials, 
case reports, systematic reviews, and meta-analyses 
were excluded. Discrepancies during the screening 
process were resolved through consensus with a senior 
investigator.

Outcomes

The primary outcome of this meta-analysis was the 
pooled prevalence of sarcopenia among patients with 
COVID-19 across different infection phases, from acute 
COVID-19 to LC. The secondary outcomes were the 
length of stay (LOS), the need for mechanical 
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ventilation (MV) or tracheostomy, ICU admission, and 
mortality. These outcomes were selected based on 
their clinical relevance in assessing sarcopenia status 
and prognosis in COVID-19 patients.

Data extraction

Data were extracted by two independent authors 
using a standardized data extraction form. The follow-
ing items of studies were extracted: first author, pub-
lication date, study location (country and World Health 
Organization [WHO] region), income level, study type, 
COVID confirmation, population setting, hospitaliza-
tion status, sarcopenia assessment tools, total sample 
size, number of sarcopenia cases, infection phase, 
mean of age (if applicable, otherwise, the median of 
age was extracted), and clinical outcomes (if available 
in each included studies). Following independent data 
extraction, two researchers cross‐checked all extracted 
data and resolved disagreements by consultation until 
a consensus was reached. Disagreements were 
resolved by recruiting a third author to review 
the data.

Quality assessment

All included studies were independently evaluated by 
two authors for the risk of bias, assessed separately for 
the primary outcome (prevalence of sarcopenia) and 
secondary outcomes (clinical outcomes) in line with 
previous meta-analyses [23]. For studies reporting sar-
copenia prevalence among COVID-19 patients, we 
used an adapted Newcastle-Ottawa Quality Assessment 
Scale (NOS), as previously adapted by Modesti et  al. 
[24]. Since most included studies were single-arm 
observational studies, we excluded non-applicable 
NOS sections (e.g. comparability and outcome assess-
ment), to our needs (Table S3). This modified NOS has 
been previously applied in meta-analysis evaluating 
disease prevalence [25,26]. Studies scoring ≥3 points 
were considered to have a low risk of bias, while those 
scoring <3 points were classified as having a high risk 
of bias. For studies assessing clinical outcomes based 
on the presence of sarcopenia, we used an adapted 
NOS for cross-sectional studies (Table S4) and the 
standard NOS for cohort studies (Table S5). In 
cross-sectional studies, a score of ≥7 indicated a low 
risk of bias, while scores <7 indicated a high risk of 
bias. In cohort studies, a total score of 8 or 9 was con-
sidered low risk, while scores of 6 or 7 indicated mod-
erate risk. Any disagreements in risk assessment were 
resolved through consensus and review by an experi-
enced methodologist.

Statistical analysis

The estimate of sarcopenia was expressed as propor-
tions (%) with corresponding 95% confidence intervals 
(CI). The prevalence of sarcopenia reported in the stud-
ies was pooled using the ‘metaprop’ programs as it 
allows the inclusion of studies with proportions equal 
to zero or 100% and avoids confidence intervals beyond 
the 0 to 1 range. As for investigating the impact of sar-
copenia on clinical outcomes, we used the random 
effect generic inverse variance model to calculate Odds 
Ratios (OR) and 95% CI for dichotomous variables, and 
the mean difference (MD) and 95% CI were used for 
continuous variables. We evaluated heterogeneity 
between study-specific estimates using two methods 
[27]. First, the presence of heterogeneity was assessed 
using Cochran’s Q-test. As this test is underpowered to 
detect moderate degrees of heterogeneity [28], a sig-
nificance level of p < 0.10 was considered suggestive of 
heterogeneity. Second, we calculated the I2 statistic to 
estimate what proportion of total variation across stud-
ies was due to heterogeneity rather than chance. 
Heterogeneity can be quantified as low, moderate, and 
high, with upper limits of 25%, 50%, and 75% for the 
I2 value, respectively [29]. After completing the hetero-
geneity analysis, we chose the appropriate effects sum-
mary model to analyze according to the I2 value. Given 
the I2 value ≥ 50%, the random effects model was used 
to pool the effect size. Otherwise, it would be replaced 
by a fixed effects model. According to the prevalence 
of sarcopenia in patients with COVID-19, to find out the 
source of heterogeneity in the data, we performed sub-
group analyses stratified by assessment tool, WHO 
region, income level, hospitalization status, and age. 
For the primary outcome, a sensitivity analysis was per-
formed with a ‘leave-one-out’ approach, in which all 
studies are removed one at a time to identify studies 
that may influence the primary analysis. We also evalu-
ated the publication bias for primary outcome using 
both visual inspection of a funnel plot and the Egger 
regression test [30]. The threshold for statistical signifi-
cance was 2-sided p < 0.05. All statistical analyses were 
performed using R software (version 4.3.3, R Foundation 
for Statistical Computing, Vienna, Austria).

Results

Selection process

A total of 7,208 references were initially identified 
through electronic databases, of which 1,037 were 
from MEDLINE/PubMed, 1,875 were from Embase, 963 
were from Web of Science, 297 were from the Cochrane 
Library, and 3,036 were from Scopus. After removing 
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duplicates, 4,753 records remained and were screened. 
Title and abstract screening excluded 4,430 studies; 
the full texts of the remaining 311 studies were 
reviewed. Finally, 39 observational studies which met 
the eligibility criteria were included into the 
meta-analysis [31–69] (Figure 1).

Study characteristics

All the studies included in the present study were pub-
lished between March 2021 and March 2024 (Table 1). A 
total of 6,982 COVID-19 patients were included in these 
studies with median/mean age ranging from 44.5 to 
86.1 years. Twenty-six studies were conducted in the 
European Region (EURO); 8 in the Region of the Americas 
(AMRO); 4 in the Western Pacific Region (WPRO); and 
one in the Eastern Mediterranean Region (EMRO). 
Eighteen studies were retrospective cohort studies; 12 

studies were prospective cohort studies; and nine stud-
ies were cross-sectional studies. 36 studies were con-
ducted in a hospital-based setting; 2 in a rehabilitation 
unit setting; and one in mixed settings. Regarding the 
infection phase of COVID-19, 30 studies included 5,123 
patients with acute COVID-19 while 9 studies included 
1,859 patients with LC. As for the type of sarcopenia 
assessment tool, 7 used abdominal computed tomogra-
phy (CT) body composition parameters; 7 used chest CT 
body composition parameters; 12 were based on 
Strength, Assistance with Walking, Rising from a Chair, 
Climbing Stairs, and Falls (SARC-F) questionnaire; 5 on 
HGS measured using a digital hand dynamometer; and 
8 on other methods such as bioelectrical impedance 
analysis (BIA), dual-energy X-ray absorptiometry (DXA), 
and short physical performance battery (SPPB); Table 2 
provides a summary of the assessment methods, param-
eters, and cut-off values applied to all included studies.

Figure 1.  PRISMA (2020) diagram of study screening and selection.
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Table 2.  Assessment tools, measurement parameters, and cut-off values of sarcopenia of the included studies.

First author, Year
Sarcopenia 

assessment tool The investigated level/muscles Sarcopenia parameters Cut-off used

Ufuk et  al. (2020) [63] Chest CT-scan Pectoralis muscle PMI First tertile of PMI values,
Men: < 12.73 cm2/m2

Women: < 9 cm2/m2

Moctezuma-Velázquez et  al.  
(2021) [55]

Chest CT-scan Every muscle on T12 level SMI Men: < 42.6 cm2/m2

Women: < 30.6 cm2/m2

Gil et  al. (2021) [37] Dynamometer NR HGS and vastus lateralis Sex-specific tertiles as threshold
McGovern et  al. (2021) [53] Abdominal CT-scan Every muscle on L3 level BMI and SMI Men: BMI < 25 kg/m2 and SMI < 

43 cm2/m2, or BMI > 25 and 
SMI < 53 cm2/m2

Women: BMI < 25 and SMI < 
41 cm2/m2, or BMI > 25 and 
SMI < 41 cm2/m2

Damanti et  al. (2021) [36] Abdominal CT-scan Every muscle on L1, L2 or L3 
level; L3 were 
preferentially chosen when 
available

SMI According to vertebra levels and 
literature data

Giraudo et  al. (2021) [38] Chest CT-scan The right paravertebral 
muscle at T12 level

The mean Hu value Hu values < 30

Kara et  al. (2021) [45] Dynamometer NR HGS Men: < 32 kg
Women: < 19 kg

Gobbi et  al. (2021) [39] BIA NR ASM According to EWGSOP2 criteria,
Men: ASM < 20 kg
Women: ASM < 15 kg

Wierdsma et  al. (2021) [64] SARC-F NR SARC-F scale Total score ≥ 4
Cuerda et  al. (2021) [33] SARC-F NR SARC-F scale Total score ≥ 4
Riesgo et  al. (2021) [60] SARC-F NR SARC-F scale Total score ≥ 4
Yi et  al. (2021) [66] Chest CT-scan Every muscle at T12 level SMI NR
Kim et  al. (2021) [46] Chest CT-scan Every muscle on T12 level SMI Men: ≤ 24 cm2/m2

Women: ≤ 20 cm2/m2

Ma et  al. (2021) [50] SARC-F NR SARC-F scale Total score ≥ 4
Ramos et  al. (2022) [58] SARC-F NR SARC-F scale Total score ≥ 4
Osuna-Padilla et  al. (2022) [57] Abdominal CT-scan Every muscle on L3 level SMI Men: BMI < 30 kg/m2 and SMI ≤ 

52.3 cm2/m2, or BMI ≥ 30 and 
SMI ≤ 54.3 cm2/m2

Women: BMI < 30 kg/m2 and SMI 
≤ 38.6 cm2/m2, or BMI ≥ 30 
and SMI ≤ 46.6 cm2/m2

González-Islas et  al. (2022) [41] Dynamometer and 
BIA

NR ASMM and HGS (1) ASMM
Me): < 20 kg
Women: < 15 kg
(2) HGS
Men: < 27 kg
Women: < 16 kg

Silva et  al. (2022) [61] SARC-F NR SARC-F scale Total score ≥ 4
Aguiar et  al. (2022) [31] SARC-F NR SARC-F scale Total score ≥ 4
da Silva et  al. (2022) [34] SARC-F NR SARC-F scale Total score ≥ 4
Ahmadiani et  al. (2022) [32] SARC-F NR SARC-F scale Total score ≥ 4
McGovern J et  al. (2022) [52] Abdominal CT-scan Every muscle on L3 level SMI According to literature data
Molwitz et  al. (2022) [56] Abdominal CT-scan Every muscle on L3 level SMI Men: < 52.4 cm2/m2

Women: < 38.5 cm2/m2

Koehler at al. (2022) [47] Abdominal CT-scan Every muscle on L3 level SMI Men: BMI < 30 kg/m2 and SMI 
<52.3 cm2/m2, or BMI > 30 
and SMI < 54.3 cm2/m2

Women: BMI < 30 and SMI < 
38.6 cm2/m2, or BMI > 30 and 
SMI < 46.6 cm2/m2

Menozzi et  al. (2022) [54] Chest CT-scan Every muscle on T12 level SMA Men: < 92.3 cm2

Women: 56.1 cm2

Martone et  al. (2022) [51] Dynamometer NR HGS Men: < 16 kg
Women: < 27 kg

Levy et  al. (2022) [48] Dynamometer and 
DXA

NR HGS and ALM (1) HGS
Men: < 27 kg
Women: < 16 kg
(2) ALM/Height
Men: < 7.0 kg/m2

Women: < 5.5 kg/m2

Damanti et  al. (2022) [35] Dynamometer NR HGS Men: < 27 kg
Women: < 16 kg

Baptista et  al. (2022) [59] DXA NR ASMMI Men: < 7.26
Women: < 5.45

Graziano et  al. (2022) [42] BIA NR SMM and BMI Men: < 1.05 kg/kg/m2

Women: < 0.71 kg/kg/m2

(Continued)
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Quality of included studies

For the primary outcome, 36 studies had a low risk of 
bias (quality score > 3), while three studies had a 
high risk of bias (quality score ≤ 3), primarily due to 
selection bias. Most studies had low non-respondent 
rates, employed validated assessment tools, and used 
proper statistical methods; However, few studies justi-
fied their sample size selection or used random sam-
pling (Figure S1); For the secondary outcome, among 
the four included cross-sectional studies assessing 
clinical outcomes by sarcopenia status in COVID-19, 
three were considered to have a low risk of bias 
(quality score ≥ 7), while one was considered to have 
a medium risk of bias (quality score < 7) (Figure S2). 
Among the 17 included cohort studies reporting clin-
ical outcomes by sarcopenia status, 11 studies had a 
low risk of bias (quality score ≥ 8), while six studies 
had a medium risk of bias (quality score < 8) 
(Figure S3).

Meta-analysis results

Pooled sarcopenia prevalence in acute COVID-19 
and LC
Our meta-analysis of 30 studies assessing sarcopenia 
prevalence in acute COVID-19 patients estimated a 
pooled prevalence of 48.7% (95% CI: 39.6–57.9%; I2 = 
96.71%, p < 0.05), indicating substantial heterogeneity 

among studies (Figure 2). Similarly, our meta-analysis of 
9 studies evaluating sarcopenia prevalence in LC patients 
estimated a pooled prevalence of 23.5% (95% CI: 12.7–
39.4%; I2 = 94.79%, p < 0.05), also demonstrating high 
heterogeneity (Figure 2). A significant subgroup differ-
ence was observed between the acute COVID-19 and LC 
groups (p < 0.05).

Subgroup analyses

Separate subgroup analyses were conducted for sarco-
penia prevalence in acute COVID-19 and LC patients, 
stratified by assessment tool, WHO region, income 
level, hospitalization status, and age.

In acute COVID-19 patients, significant subgroup 
differences were observed when stratified by assess-
ment tool (p < 0.05), WHO region (p < 0.05), income 
level (p < 0.05), and hospitalization status (p = 0.04), 
while no significant difference was found for age 
(p = 0.06) (Table S6).

In LC patients, no significant subgroup differences 
were observed across any stratification variables, 
including assessment tool (p = 0.72), WHO region 
(p = 0.44), income level (p = 0.19), hospitalization status 
(p = 0.59), and age (p = 1.00) (Table S7).

Publication bias and sensitivity analysis

Separate evaluation of publication bias was conducted 
for sarcopenia prevalence in acute COVID-19 and LC 

First author, Year
Sarcopenia 

assessment tool The investigated level/muscles Sarcopenia parameters Cut-off used

Gómez-Uranga et  al. (2022) [40] SARC-F NR SARC-F scale Total score ≥ 4
Yamamoto et  al. (2022) [65] SPPB NA SPPB score SPPB score of ≤ 9
Surov et  al. (2023) [62] Abdominal CT-scan Measurements of paraspinal, 

abdominal wall, and psoas 
muscles are usually 
performed at the L3 level.

SMI Men: < 52.4 cm2/m2

Women: < 38.5 cm2/m2

Grigioni et  al. (2023) [43] Chest CT-scan Rectus abdominis, external 
oblique, internal oblique, 
latissimus dorsi, intercostal 
and erector spinae muscles 
on T12 level

SMI Men: < 28.9 cm2/m2

Women: < 20.8 cm2/m2

Iannaccone et  al. (2023) [44] Dynamometer and 
BIA

NR ASMMI and HGS (1) ASMMI
Men: < 20 kg
Women: < 15 kg
(2) HGS
Men: < 27 kg
Women: < 16 kg

López-Sampalo et  al. (2023) [49] Dynamometer NR HGS Men: < 27 kg
Women: < 16 kg

Álvarez-Hernández et  al. (2023) [67] SARC-F NR SARC-F scale Total score ≥ 4
Aykanat Yurtsever et  al. (2024) [68] SARC-F NR SARC-F scale Total score ≥ 4
Silva et  al. (2024) [69] SARC-F and other 

tools
NR SARC-F, HGS and CP Men: Total score ≥ 4 and HGS < 

35 kg and CP < 34 cm
Women: Total score ≥ 4 and HGS 

< 20 kg and CP < 33 cm

Abbreviations: L3, The 3rd  Lumbar Vertebra; T12, The 12th Thoracic Vertebra; EWGSOP, The European Working Group on Sarcopenia in Older People; PMI, 
Pectoralis Muscle Index; SMI, Skeletal Muscle Index; HGS, Handgrip Strength; BMI, Body Mass Index; Hu, Hounsfield Unit; ASM, Appendicular Skeletal 
Muscle Mass; SARC-F, Strength, Assistance in Walking, Rise from a Chair, Climb Stairs, and Falls; SMA, Skeletal Muscle Area; SMM, Skeletal Muscle Mass; 
ALM, Appendicular Lean Mass; ASMMI, Appendicular Skeletal Muscle Mass Index; SPPB, Short Physical Performance Battery; CP, Calf Circumference.

Table 2.  Continued.
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patients. There was no evidence of publication bias 
either in acute COVID-19 (Egger’s test, p = 0.07) or LC 
(Egger’s test, p = 0.68) (Figure 3). We also performed 
separate sensitivity analysis for sarcopenia prevalence 
in acute COVID-19 and LC patients. Sensitivity analyses 
by omitting each included study separately were 
largely consistent with the main analysis (Figures S4 
and S5).

Association between sarcopenia and clinical 
outcomes

The following five comparisons were performed for 
the meta-analysis of investigating the association 
between sarcopenia and clinical outcomes, including 
LOS, MV, tracheostomy, ICU admission, and mortality.

Six studies on patients with acute COVID-19 pro-
vided available information regarding the association 

Figure 2.  Prevalence of sarcopenia among acute COVID-19 and long COVID patients. (A) Prevalence of sarcopenia in acute 
COVID-19 patients. (B) Prevalence of sarcopenia in long COVID patients.

https://doi.org/10.1080/07853890.2025.2519678
https://doi.org/10.1080/07853890.2025.2519678
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between sarcopenia and LOS. The meta-analysis 
showed that sarcopenia was not significantly associ-
ated with a prolonged LOS in patients with acute 
COVID-19 (MD = 2.215; 95% CI: −0.004 to 4.433; 
p = 0.05). According to the I2 statistic, moderate hetero-
geneity existed among the studies (I2 = 67.48%, 
p = 0.01, random-effect modeling) (Figure 4A).

Four studies on patients with acute COVID-19 and 
two studies on patients with LC provided data on the 
association between sarcopenia and MV. Our pooled 
analysis indicated that sarcopenia was not significantly 
associated with an increased risk of MV requirement in 
patients with acute COVID-19 (OR = 1.80, 95% CI: 
0.84–3.85). According to the I2 statistic, moderate het-
erogeneity was observed among the studies (I2 = 
61.3%, p = 0.05, random-effects model) (Figure 4B). In 
contrast, our pooled analysis revealed that sarcopenia 
was significantly associated with a higher risk of MV 
requirement in patients with LC (OR = 2.63, 95% CI: 
1.74–3.97). Low heterogeneity was observed among 
these studies (I2 = 24.9%, p = 0.25, random-effects 
model) (Figure 4B).

Two studies on patients with acute COVID-19 pro-
vided available information regarding the association 
between sarcopenia and the need for tracheostomy. 
Our pooled analysis indicated that sarcopenia was sig-
nificantly associated with an increased risk of tracheos-
tomy requirement in patients with acute COVID-19  
(OR = 2.48, 95% CI: 1.28–4.82). According to the I2 sta-
tistic, no heterogeneity was observed among the stud-
ies (I2 = 0%, p = 0.93, fixed-effects model) (Figure 4C).

Eight studies on patients with acute COVID-19 pro-
vided available information regarding the association 

between sarcopenia and risk of admission to the ICU. 
The pooled analysis showed sarcopenia was not asso-
ciated with an increased risk of admission to the ICU 
in patients with acute COVID-19 (OR = 1.05, 95% CI: 
0.63–1.77). According to the I2 statistic, moderate het-
erogeneity existed among the studies (I2 = 58.8%, 
p = 0.02, random-effect modeling) (Figure 4D).

Ten studies on patients with acute COVID-19 pro-
vided available information regarding the association 
between sarcopenia and mortality. The meta-analysis 
showed that sarcopenia was not associated with an 
increased risk of death in patients with acute COVID-19 
(OR = 1.41, 95% CI: 0.86–2.32; p = 0.17). According to 
the I2 statistic, moderate heterogeneity existed among 
the studies (I2 = 67.6%, p < 0.05, random-effect model-
ing) (Figure 4E).

Discussion

The present study provides an up-to-date estimate by 
integrating the latest evidence on the prevalence of 
sarcopenia among COVID-19 patients with different 
infection phases, and its association with clinical out-
comes. In this systematic review and meta-analysis of 
6,982 patients with COVID-19, our results showed 
that the prevalence of sarcopenia among acute 
COVID-19 and LC patients is 48.7%, and 23.5%, 
respectively.

Skeletal muscle-related symptoms, including ME/
CFS, muscle pain, muscle weakness, fatigue, and exer-
cise intolerance, have been reported in both acute 
Covid-19 and LC, including ME/CFS, muscle pain, mus-
cle weakness, fatigue, and exercise intolerance [70,71]. 

Figure 3. F unnel plots among acute COVID-19 and long COVID patients, classified by (A) acute COVID-19, and (B) long COVID.
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Sarcopenia, characterized by loss of muscle mass, 
strength, and function, involves systematic skeletal 
muscle changes and is increasingly recognized as a 
consequence of COVID-19, rather than just an 
age-related condition. Most previous meta-analysis 
have focused on the overall prevalence of sarcopenia 
in COVID-19 patients [18,72], with limited attention to 
how prevalence varies across different infection phases. 
Identifying the distinct prevalence in each infection 

phase is crucial, as the pathophysiology of skeletal 
muscle alterations in acute COVID-19 and long COVID 
shares some similarities but also may differ in key 
mechanisms [73]. Our pooled results reveal a signifi-
cant difference in sarcopenia prevalence between 
acute COVID (48.7%) and LC (23.5%) patients, suggest-
ing a potential decline in prevalence over time. This 
may reflect partial muscle recovery or improvements 
in post-acute care interventions [73]. However, the 

Figure 4. F orest Plot that demonstrates the association between sarcopenia and prognosis outcomes, classified by (A) length of 
stay; (B) Mechanical ventilation; (C) Tracheostomy; (D) Intensive care units’ admission, and (E) Mortality.
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persistence of sarcopenia in nearly a quarter of LC 
patients highlights the long-term musculoskeletal bur-
den of COVID-19, indicating that muscle deterioration 
may extend well beyond the acute phase and contrib-
ute to prolonged functional impairment and reduced 
quality of life [74].

Our subgroup analyses revealed significant varia-
tions in sarcopenia prevalence among acute COVID-19 
patients, suggesting that assessment tool, WHO region, 
income level, and hospitalization status may contrib-
ute to the heterogeneity observed in sarcopenia prev-
alence. Interestingly, no significant difference was 
observed between age groups, suggesting that multi-
factorial factors beyond ageing may contribute to sar-
copenia [15]. However, the limited sample size may 
have reduced the statistical power to detect a true 
subgroup difference. Future research with larger sam-
ple size is needed to determine potential age-related 
effects. In contrast, no significant subgroup differences 

were observed in LC patients, suggesting that the 
prevalence of sarcopenia in post-acute care settings 
may follow a similar trajectory across different demo-
graphic and clinical subgroups. This aligns with previ-
ous research suggesting that, aside from the loss of 
smell and taste, the prevalence and progression of 
long COVID symptoms were similar between individu-
als with confirmed and suspected COVID-19 [75]. In 
addition, our findings indicate that sarcopenia was not 
significantly associated with most clinical outcomes, 
suggesting that sarcopenia alone may not be a pri-
mary determinant of COVID-19 prognosis. However, 
this should not be considered conclusive, as the results 
may be influenced by inconsistencies in outcome defi-
nitions, variations in assessment tools, and the limited 
sample size within each group. Besides, due to the 
paucity of short-term clinical outcomes in LC patients, 
we were unable to pool outcome data in that group, 
except for MV. This is not surprising, as these 

Figure 4. C ontinued.
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outcomes are more common during the acute phase 
of COVID-19, whereas LC patients are more likely to 
experience long-term health complications and 
quality-of-life impairments [76].

Several meta-analyses have examined sarcopenia in 
COVID-19 patients, but limitations remain. Our earlier 
meta-analysis estimated a 48.0% pooled prevalence, 
but could not distinguish between acute and LC or 
assess prognosis due to limited studies at that time 
[18]. Sumbal et  al. focused on CT-derived sarcopenia, 
aligning with our subgroup analysis in acute COVID-19 
patients, but included only 14 CT-based studies, limit-
ing generalizability [72]. Pinto et  al. found muscle 
quality and function, rather than muscle mass, pre-
dicted COVID-19 severity, but they assessed these sep-
arately, whereas we considered sarcopenia as an 
overall indicator of muscle health [77]. Siahaan et  al. 
linked sarcopenia to COVID-19 severity and mortality 
[20], but their findings were based on only 9 studies 
before 2021, whereas our meta-analysis included more 
recent studies with larger sample size.

Clinical implications

Our findings reveal a high prevalence of sarcopenia in 
both acute COVID-19 and LC, emphasizing the need 
for early identification and long-term management. In 
acute COVID-19, where sarcopenia is most prevalent, 
immediate ambulation and neuromuscular electrical 
stimulation should be prioritized [78–80], particularly 
in ICU patients who are at the highest risk. Although 
sarcopenia prevalence declines over time, its per-
sistence in nearly a quarter of LC patients suggests 
prolonged muscle loss, necessitating continued reha-
bilitation beyond hospital discharge. Given the chal-
lenge of post-exertional malaise in LC [81], rehabilitation 
should be gradual and individualized, integrating 
nutrition (e.g. nutritional supplements and dietary 
food supplements), functional mobility exercises, and 
resistance training [13]. In resource-limited settings, 
where structured rehabilitation may not be feasible, 
emphasis should be placed on low-cost, accessible 
interventions, such as dietary support [82], bodyweight 
exercises [83] and community-based programs [84]. 
Future research should explore scalable rehabilitation 
strategies to mitigate the long-term impact of sarcope-
nia across diverse healthcare settings.

Strengths and limitations

This meta-analysis provides the most comprehensive 
and up-to-date evidence on the prevalence of sarco-
penia in COVID-19 patients with different infection 

phases and its impact on prognosis. Key strengths 
include: (1) an updated meta‐analysis and systematic 
review with the largest number of studies and sample 
size to date on this topic, (2) inclusion of diverse 
assessment tools, diagnostic criteria, parameters, and 
cut-off values, (3) a broad evaluation of the association 
between sarcopenia and COVID-19-related clinical out-
comes. However, it still has certain limitations. Firstly, 
as all included studies were observational, selection 
and information bias were inevitable, potentially limit-
ing the generalizability of our findings and contribut-
ing to the high observed heterogeneity. Second, only 
a small number of studies examined sarcopenia preva-
lence and its association with COVID-19-related clinical 
outcomes in long COVID patients, which may have led 
to insufficient statistical power to detect true associa-
tions. The lack of long COVID data also limits insights 
into the chronic effects of sarcopenia beyond the 
acute phase. Future research with larger representative 
sample sizes is needed to validate our findings in LC 
populations. Third, inconsistencies in outcome defini-
tions and variations in sarcopenia assessment tools 
may also have caused bias in the analyses and contrib-
uted to the high heterogeneity. However, these meth-
odological inconsistencies were largely unavoidable 
due to COVID-19 restrictions, which limited the use of 
standard diagnostic tools for sarcopenia. Future 
research should prioritize standardizing assessment 
tools and diagnostic criteria in post-acute care settings 
to improve the identification of high-risk patients. 
Fourth, while no significant associations were found 
for most outcomes in acute COVID-19, these results 
should not be considered conclusive. Given the obser-
vational nature of the included studies, causality can-
not be determined, and residual confounding may 
exist due to unmeasured factors (e.g. medication use, 
lifestyle behaviors, and pre-existing comorbidities) may 
have influenced the observed estimates. Additionally, 
reverse causation cannot be ruled out, as severe 
COVID-19 itself may contribute to sarcopenia through 
prolonged hospitalization, systemic inflammation, and 
immobility [85]. Future longitudinal studies are needed 
to better establish the temporal relationship between 
sarcopenia and COVID-19 outcomes. Fifth, although 
we did not detect significant publication bias, restrict-
ing our analysis to published studies may still intro-
duce reporting bias. The absence of grey literature and 
preprints may have led to an overrepresentation of 
significant findings. Lastly, data from Africa and other 
low- and middle-income countries (LMICs) remain 
scarce, with only one included study from an LMIC 
and none from Africa. This highlights a critical gap in 
global sarcopenia research, and future studies should 
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prioritize these regions to improve our understanding 
of sarcopenia burden and support global health equity.

Conclusions

In conclusion, our findings indicate that sarcopenia is 
highly prevalent in acute COVID-19 and persists in a 
substantial proportion of LC patients, suggesting pro-
longed muscle loss beyond the acute phase. Future 
well-designed studies are needed to further investi-
gate the association between sarcopenia and 
short-term and long-term prognostic outcomes in 
both acute and LC patients.
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