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Abstract

Aim: We designed this study with the intention of determining the prevalence of sarcope-
nia and the association between sarcopenia findings and the severity of COVID-19 disease
in COVID-19 patients.
Materials and Methods: As the study group, 92 patients aged 50 and over years
old and whose PCR test results were positive and 45 days passed after the test result
and recovered, 92 healthy individuals over 50 years of age, who were not infected with
COVID-19, were included in the study group.
Results: While 33.7% of the patient group had severe sarcopenia, 7.61% sarcopenia,
30.43% probable sarcopenia, 28.26% did not have sarcopenia. While 3.26% severe sarcope-
nia and 10.87% probable sarcopenia were observed in the control group, 85.87% sarcopenia
was not observed. The incidence of sarcopenia in the patient group was significantly higher
than in the control group (p<0.001).When all participants were divided into 2 groups as
50-65 years old and over 65 years old, sarcopenia was observed at a rate of 32.65% in the
50-65 age group patient group, while sarcopenia was observed at a rate of 1.39% in the
control group. While sarcopenia was observed, 10% of the control group had sarcopenia.
Conclusion: The findings of this study show that people with the COVID-19 infection
had an increased frequency of sarcopenia.

Copyright © 2022 The author(s) - Available online at www.annalsmedres.org. This is an Open Access article distributed
under the terms of Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International License.

Introduction
COVID-19 is a common fatal disease ll over the world,
caused by a member of coronavirus family named as SARS-
CoV-2 virus, which can cause mild upper respiratory tract
infection, severe pneumonia, mechanical ventilation re-
quirement, and sepsis. Common clinical findings during
the course of COVID-19 disease include; fever (88.7%),
cough (67.8%), fatigue (38.1%), sputum (33.4%), short-
ness of breath (18.6%), sore throat (13.9%), and headache
(13.6%). In addition, diarrhea (3.8%), vomiting (5.0%)
and some neurological symptoms can be seen in some of
the patients [1].
To stop the pathogen from spreading during the COVID-
19 pandemic, strict measures must be adopted. Manda-
tory measures were implemented, including travel limi-
tations, extended home time isolation, and gym closures
[2,3]. The elderly population in our nation was subjected
to these procedures with more rigor and for a longer pe-
riod of time. In older people who are more susceptible to
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sarcopenia, the decline in physical activity could hasten
the progression of the disease [4]. People with COVID-
19 infections also had to stay in bed for a long time at
the hospital or at home. The average hospital stay was
8 to 12 days, according to reports. An elevated risk of
sarcopenia should be anticipated given that the length of
hospitalization due to COVID-19 infection may be pro-
longed in people over the age of 65. High metabolic stress
and muscle breakdown can be brought on by a severe in-
flammatory response brought on by a COVID-19 infection,
particularly the cytokine storm produced by interferon-,
interferon-, IL-6, IL-12, tumor necrosis factor-, C-reactive
protein, and monocyte chemotactic protein-1 [5]. The link
between sarcopenia and COVID-19 has the potential to be
reciprocal and to spiral out of control [6]. However, sar-
copenia therapies show promise in ending this cycle and
may be helpful in the management of both disorders. Sar-
copenia is thought to affect 5–13% of elderly persons be-
tween the ages of 60 and 70. On the other hand, it is
well known that for those 80 years of age or older, the
frequency of disease rises to 50% [7]. Sarcopenia during
the COVID-19 pandemic, however, would be more likely
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to arise among elderly people with sedentary lifestyles and
chronic illnesses.
The incidence of sarcopenia in the elderly and/or peo-
ple with various conditions is the subject of numerous re-
searches in the literature. The frequency of sarcopenia in
elderly people who have had a Covid 19 infection and the
connection between sarcopenia with the clinical manifes-
tation of infection are both unknowns, though. On the
basis of this concept, we designed this study with the goal
of determining the association between sarcopenia findings
and COVID-19 disease severity.
The primary goal of this study was to quantify the preva-
lence of sarcopenia in patients who had Covid-19. Patients
with Covid-19 were shown to have a frequency of sarcope-
nia of 32.65%, compared to 1.39% in the control group in
the same age range.

Materials and Methods

As the study group, since this study was conducted in
the first months of the COVID-19 pandemic and the num-
ber of patients could not be predicted, all patients who
applied to our hospital who had COVID-19 and met our
study criteria over the age of 50 were included in the study.
92 patients aged 50 and over who applied to patients be-
tween November 2020 and January and whose PCR test
results were positive and 45 days passed after the test re-
sult and recovered, 92 healthy individuals over 50 years
of age, who were not infected with COVID-19, were in-
cluded in the study group. As a group, a total of 184
patients were included in the study. Exclusion criteria
include; a psychiatric disease which can disrupt communi-
cation, pacemaker, inability to walk, edema in extremities,
severe heart and kidney failure, inflammatory disease, any
infection other than COVID-19, and diagnosis of a malig-
nant disease. Written informed consent was obtained from
all participants (or their legal representatives). Clinical
evaluations were performed by an experienced physiother-
apist. The study protocol was approved by Gaziantep Uni-
versity Research Ethics Committee (Date:30.12.20 Pro-
tocol:394).The study was conducted in accordance with
Helsinki declaration.
Demographic information such as age, sex, occupation, ed-
ucation level, smoking and exercise habits, and regularly
used medications of included patients were recorded. In-
formation about the clinical course of COVID-19 infection
was also recorded in all patients.
The European Working Group on Sarcopenia in Older
People (EWGSOP2) revised criteria, which were released
in 2019, were used to make the clinical diagnosis of sar-
copenia. The SARC-F questionnaire should be used, ac-
cording to the EWGSOP2, to assess sarcopenia’s charac-
teristics while screening patients. The SARC-F is a ques-
tionnaire that assesses the strength, assistance needed to
walk, ability to get out of a chair, ability to climb stairs,
and history of falling. Scores can vary from 0 to 10, and
4 was chosen as the cutoff point for sarcopenia [8]. The
SARC-F questionnaire’s Turkish translation underwent a
validity and reliability testing [9].
Body weight and body composition of the participants
were measured using a bioelectric impedance analyzer.

The bioelectric impedance analyzer’s basic operation is to
measure the various resistance levels of tissues by exposing
them to a tiny quantity of electric current without causing
damage. A Tanita Segmental Body Composition (Moni-
tor Tanita BC-545N) device was used in this study. Body
weight, Body Mass Index (BMI), body fat ratio, body fluid
ratio, muscle mass, bone mineral weight, basal metabolic
rate, and body fat data were measured. FFMI (fat free
mass index) was calculated. The cut-off value for appen-
dicular skeletal muscle mass was considered as 15 kg for
women and 20 kg for men according to EWGSOP2 [10].

Gait speed
Using the 4-metergait speed test, physical performance
was assessed. A simple, quick, and reliable way for assess-
ing sarcopenia is gait speed. In cases of severe sarcopenia,
a gait speed cutoff of 0.8 m/sec for a distance of 4 meters
has been established [10]. The test was applied for twice
and the best score was recorded. The subjects underwent a
second evaluation for sarcopenia after being screened with
SARC-F. Patients with a SARC-F score of four or above
had their muscle mass, gait speed, and strength reevalu-
ated for signs of sarcopenia. Patients were divided into
three groups based on the results of this assessment: non-
sarcopenic, probably sarcopenic, and sarcopenic [10,11,12].

Comorbidity assessment
Comorbidity was evaluated using the Charlson Comorbid-
ity Index (CCI). The CCI is frequently used to categorize
coexisting conditions. CCI is a scale that aims to predict
the effect of various diseases on mortality and morbidity.
In this index, 1 point was assigned for a history of myocar-
dial Infarction, congestive heart failure, peripheral vascu-
lar diseases, cerebrovascular diseases, dementia, chronic
pulmonary disease, connective tissue disease, ulcer dis-
ease, mild liver disease, and diabetes mellitus. Two points
were assigned for hemiplegia, moderate or severe renal dis-
ease, diabetes mellitus with end-organ damage, presence
of malignancy, leukemia, and malignant lymphoma. Three
points were given for moderate or severe liver disease and
6 points were assigned for metastatic solid malignancy and
AIDS. Information about comorbid diseases of patients
were recorded. Charlson Comorbidity Index (CCI) was
used in the evaluation of comorbid diseases. CCI is a scale
which aims to predict the effect of disease on mortality and
morbidity of the patient. The risk of mortality and mor-
bidity is increased in patients with CCI score more than
[13].

Evaluation of dyspnea
The modified Borg Dyspnea scale is a 0-10 rated numerical
score used to measure dyspnea. The Modified Borg scales
(MBS), scored between zero and 10, was used to evalu-
atethe dyspnea. The severity of dyspnea is determined by
this scale, which has 10 items. [14].

Evaluation of fatigue
The Visual Analogue Scale was used to evaluate fatigue
severity. The participants were asked to rate their level
of fatigue in the last week and a scale was used including
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Table 1. Clinical course of COVID-19 infection in pa-
tients with sarcopenia.

Age

50-65 >65 Total

Non-sarcopenia 33 (67.3%) 21 (48.8%) 54 (58.7%)

Sarcopenia 16 (32.7%) 22 (51.2%) 38 (41.3%)

Total 49 (100.0%) 43 (100.0%) 92 (100.0%)

Table 2. Comparison of the sarcopenic and non-
sarcopenic group.

NS/S n Mean±SD p

Age
Non-sarcopenic 54 61.02 ±8.85

0.026*
Sarcopenic 38 65.47±9.51

SARC-F

Non-sarcopenic 54 3.04±2.35

0.002*
Sarcopenic 38 4.39±1.42
Sarcopenic 38 16.95±7.93
Sarcopenic 38 16.13±6.92

BMI
Non-sarcopenic 54 31.113.93

0.010*
Sarcopenic 38 28.67±4.88

FFMI
Non-sarcopenic 54 19.71±1.92

0.001*
Sarcopenic 38 16.58±2.39

Speed of Walking
Non-sarcopenic 54 1.14.45

0.033*
Sarcopenic 38 1.38±0.62

VAS- Fatigue
Non-sarcopenic 54 4.61±2.76

0.049*Sarcopenic 38 5.74±2.51
Sarcopenic 38 2.67±2.05

CCI
Non-sarcopenic 54 2.042.11

0.003*
Sarcopenic 38 3.45±2.30

*: statistical significance.

scores ranging from zero to 10. The score of “0” indicated
the absence of fatigue, while the score of “10” indicated the
most severe fatigue that has ever been experienced [15].

Statistical analysis
The data obtained from the study are shown as mean,
standard deviation, broad for categoricals, and percent-
ages for appropriate models. Numericals were tested with
the Shaphiro Wilk test, which is normally applied. The
Mann U test was applied to the students who were not
taken to a two-person exam in the normally distributed
education. The Kruskal Wallis test was used to apply the
untaught dimensions of ANOVA to redesign the normally
distributed ones. We tested with Spearman rank content.
Additionally, the chi-square analysis of the relationship be-
tween categorical fits was tested. Analyzes were performed
using SPSS 22.0 (IBM Corp. Released 2013. IBM SPSS
Statistics for Windows, Version 22.0. Armonk, NY: IBM
Corp.). It is close to the p<0.05

Results
The mean age of the patient group was 62.8, and the mean
age of the control group was 61.7. In terms of sex dis-

tribution, the patient groups were given respectively; 43
(46.7%) women, 49 (53.2%) men, 46 (50%) women and 46
(50%) men in the control group. The course of infection in
the patient group was mild, severe, and critical in 60.87%,
33.70%, and 5.43% of patients, respectively. In the pa-
tient group, 48.91% of the participants received inpatient
treatment and 51.09% outpatient treatment. The mean
hospital stay was 9.53 days. Muscle pain was present in
67.39% of the patient group. None of the patients included
in the study were intubated during the course of infection.
While 33.7% of the patient group had severe sarcopenia,
7.61% sarcopenia, 30.43% probable sarcopenia, 28.26% did
not have sarcopenia. While 3.26% severe sarcopenia and
10.87% probable sarcopenia were observed in the control
group, 85.87% sarcopenia was not observed. The incidence
of sarcopenia in the error group was significantly higher
than in the control group (p<0.001).
When all participants were divided into 2 groups as 50-65
years old and over 65 years old, sarcopenia was observed
at a rate of 32.65% in the 50-65 age group patient group,
while sarcopenia was observed at a rate of 1.39% in the
control group. While sarcopenia was observed, 10% of the
control group had sarcopenia.
There was no discernible difference in the clinical course of
COVID-19 between the sarcopenic and non-sarcopenic pa-
tients in the patient group (p>0.05) (Table 1). There was
no correlation between the frequency of sarcopenia and
the severity of infection in the patient group (p = 0.189).
In the patient group, sarcopenia was observed in 33.9% of
patients with mild clinical course, 51.6% of patients with
severe disease and 60% of patients with severe disease.
There was a positive correlation between the rate of smok-
ing and the frequency of sarcopenia in the patient group
(p=0.027). As a result, smoking is more prevalent in
sarcopenic individuals. The rate of muscle pain during
COVID-19 disease was 53.2% and 46.8% in patients with
and without sarcopenia, respectively. This difference was
statistically significant (p<0.05). There was no signifi-
cant difference in sarcopenia between outpatients and in-
patients during the COVID-19 disease process (p>0.05).
Despite the fact that the sarcopenic group’s hospital stay
was longer than the non-sarcopenic group’s, there was no
statistically significant difference. (p>0.05).
Sarcopenia was shown to occur more frequently in pa-
tients who were older and had a higher comorbidity index
(p<0.05). Comparison of clinical parameters of patients
with and without sarcopenia is shown in Table 2.

Discussion

It is well recognized that as people age, sarcopenia oc-
curs more frequently. The frequency of sarcopenia varies
between 1-29 % in different age groups. Our investigation
revealed that the prevalence of sarcopenia was higher than
rates reported in the literature for the same age group.
We thought that this increase might be related with a his-
tory of COVID-19 infection. Our findings indicated that
sarcopenia occurs more frequently when COVID-19 is in-
fected. With advancing age, sarcopenia occurs more fre-
quently. The obesity prevalence of patients in this study
was higher than the average of Turkey and World [16].
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Contrary to predictions, no substantial correlation be-
tween sarcopenia and obesity was discovered. It is pos-
sible that people with morbid obesity, which causes higher
sarcopenia results, may experience a more severe clinical
course of COVID-19.
The clinical course of the COVID-19 infection also ex-
hibits elements known to be linked to sarcopenia, such
as decreased physical activity, inflammation, and oxida-
tive stress. The COVID-19 infection progresses with dif-
fuse intravascular coagulopathy, sepsis, and reduced oxy-
gen transport to tissues [17]. Lower oxygen levels and more
free radicals in the circulation led to less efficient energy
production. It was shown that the ratio of oxidative stress
/antioxidant capacity increases in the body during both
sarcopenia and the COVID-19 infection [18]. As a result,
it is possible that the damaging process brought on by the
infection and inflammation in COVID-19-infected people
will also result in sarcopenia.
According to their comorbidity index scores, our patients
have a mild comorbidity. It can be inferred that sarcope-
nia and COVID-19 have a closed association because the
comorbidity level is not very high.
The VAS fatigue scale of our patients was at moderate
level. Presence of fatigue at a moderate level can be associ-
ated with advanced age, post-COVID 19 infection, obesity,
and sarcopenia.
The rate of smoking was higher in the patients with sar-
copenia when compared to patients without sarcopenia
[19]. This suggests that smoking may facilitate the de-
velopment of sarcopenia.
When individuals with or without sarcopenia were com-
pared, those with sarcopenia had a higher incidence of
myalgia symptoms during the infection. According to re-
ports, 25% of patients who contracted COVID-19 may
have experienced myalgia, and levels of creatinine kinase
rose to various degrees. It was reported that myalgia could
be considered as a predictor of severity of COVID-19 in-
fection [20]. In other words, it can be said that sarcopenia
is more common in those who have experienced COVID-19
infection more severely.
The findings of this study show that patients with the
COVID-19 infection have an increased prevalence of sar-
copenia. Although there is a chance of dying from a
COVID-19 infection, it is also necessary to consider any
potential aftereffects, and long-term monitoring will be
helpful. Given that the COVID-19 pandemic is still on-
going and that people of all ages could become infected
at this time, it is possible to hypothesize that sarcope-
nia will become a significant and widespread health issue.
To assess the causation association between the COVID-
19 infection and sarcopenia, additional population-based
research with bigger study populations are needed.

Limitations
The present study had several limitations, including a rela-
tively small study population, monitoring participants ac-
cording to various clinical findings in terms of the COVID-
19 infection, the presence of BMI levels above Turkey’s av-
erage level, the use of a cross-sectional study design, and
the inability to generalize the findings.

Conclusion
Sarcopenia, which is more frequently seen in older people
in the literature, was seen in our study at a substantially
higher rate, even in the middle-aged group of patients hav-
ing Covid-19, who were between the ages of 50 and 65.

Ethics approval
The study protocol was approved by Gaziantep University
Research Ethics Committee (Protocol no:394).
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