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Background: Sarcopenia is a multifactorial geriatric syndrome with complex interrelationships. 

Increased plasma levels of inflammatory mediators increase the catabolic stimuli of the mus-

culature, thereby causing a decrease in mass and muscular function.

Objective: The objective of this study was to compare the performance of the knee extensors 

test (by isokinetic dynamometer) and plasma levels of interleukin-6 (IL-6) and soluble receptors 

of tumor necrosis factor alpha (sTNFR1) between sarcopenics and non-sarcopenics community-

dwelling elderly women residents of Brazil.

Material and methods: The diagnosis of sarcopenia included measurements of body com-

position (by densitometry with dual energy source of X-ray), handgrip strength (by Jamar® 

dynamometer), and the usual gait velocity according to the recommendations of the European 

Working Group on Sarcopenia in Older People. In both sarcopenics and non-sarcopenics elderly 

women, we evaluated the muscle function by knee extensors test (using an isokinetic dyna-

mometer Byodex System 4 Pro®) at angular speeds of 60°/s and 180°/s) and also we evaluated 

the plasma concentrations of IL-6 and sTNFR1. Comparisons of muscle performance between 

groups were carried out using mixed factorial ANOVA with post hoc Bonferroni test; sTNFR1 

and IL-6 variables were analyzed by applying Mann–Whitney U test.

Results: Statistical differences were observed between groups regarding muscle power 

(P=0.01), total work adjusted to body weight (P=0.01) at a rate of 180°/s, and plasma levels 

of sTNFR1 (P=0.01).

Conclusion: Sarcopenic elder women showed lower performance of the lower limbs, espe-

cially at a higher speed, predisposing these older women to greater vulnerability in functional 

activities that require agility and postural stability. Plasma levels of sTNFR1 were higher for 

non-sarcopenics elderlies. However, due to the observational nature of the study, it was impos-

sible to infer causality among the variables surveyed.
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Introduction
Population aging is a global reality. It is known that changes in the health profile, 

chronic degenerative diseases, increased vulnerability to functional limitation, loss of 

physical independence, and quality of life are associated with the advancement of age.1 

In this panorama, sarcopenia stands out, which is considered a multifactorial geriatric 

syndrome with complex interrelationships. In addition, sarcopenia is difficult to be diag-

nosed and it presents with adverse health effects throughout the clinical course, such as 

functional disability, falls, osteoporosis, frailty, hospitalizations, and death.2 It affects 

more often women, since a high proportion of women live longer than men.
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The European Working Group on Sarcopenia in Older 

People (EWGSOP), in 2010, published recommendations 

on the definition and operational criteria for the diagnosis 

of sarcopenia.3 The authors defined sarcopenia as progres-

sive and generalized loss of muscle mass and muscle func-

tion associated with aging, and they proposed an algorithm 

for identifying sarcopenia with specific cutoffs for each 

parameter. Therefore, a sarcopenic elderly, as defined by 

the EWGSOP, presents with decreased mobility and/or 

loss of muscle strength and reduced muscle mass.3 Accord-

ing to this algorithm, the prevalence of sarcopenia among 

the Brazilian elderlies reached 17%,4 of whom 1%–29% 

were community elderlies and 14%–33% institutionalized 

elderlies.5 This broad variation in prevalence is due to the 

absence of a consensus on its definition and diagnostic 

criteria, choice of instruments, and indices adopted in the 

respective studies.4,5

Associated changes in aging predispose the development 

of sarcopenia, such as aging, loss of quantity and quality of 

muscle fibers (especially type II fibers), decreased response of 

motor neurons, mitochondrial dysfunction, lipid infiltration 

and connective tissues, hormonal and metabolic changes, 

and changes in immunological responses.3,6 In particular, 

the immunological changes indicate a high concentration of 

inflammatory mediators in plasma levels.7

 Increased plasma levels of circulating inflammatory 

mediators increase the catabolic stimuli of the musculature, 

thereby reflecting a decrease in muscle mass and function.7,8 

Tumor necrosis factor (TNF-alpha) is a pro-inflammatory 

cytokine, with short length, that acts directly and indirectly 

on muscle degradation process, induces the production of 

other catabolic cytokines such as interleukin-6 (IL-6), and 

triggers a second inflammatory cycle.8,9 Studies have reported 

that the receptor – soluble receptors of tumor necrosis factor 

alpha (sTNFR1) – acts as an initial inflammatory marker, 

with higher stability in plasma levels of IL-6 and sTNFR 

that reflects on the TNF-alpha behavior.9,10 Another mediator 

often investigated in epidemiological studies and related to 

aging is IL-6. It is involved in both pro- and anti-inflamma-

tory processes and is associated with multiple adverse health 

conditions and functional disability.7

Although several studies have reported significant 

association of these inflammatory mediators with muscle 

parameters, controversial results exist in the literature, which 

confirm the absence of a consensus on the catabolic behavior 

of mediators.11–13 In addition, most studies have withheld 

the outcome of sarcopenia, failing to investigate the inter-

relationship between muscle mass and muscle function with 

these biomarkers in the elderlies. However, there is a lack 

of information regarding the plasma levels in sarcopenic 

and non-sarcopenic elderlies and how they differ. Simi-

larly, the characteristics of different parameters of muscular 

performance – torque peak, power, work normalized by body 

weight in that condition – are also unknown.

In this context, the aim of this study was to compare the 

performance of knee extensors (using isokinetic dynamom-

eter at angular speeds of 60°/s and 180°/s) and plasma levels 

of IL-6 and sTNFR1 between sarcopenic and non-sarcopenic 

community-dwelling elderlies in Brazil.

Materials and methods
This is an observational cross-sectional study approved by 

the Research Ethics Committee of Universidade Federal 

de Minas Gerais, Brazil (CAAE 39702014.2.0000.5149). 

The elderlies were from a Reference Center care unit. The 

eligible elderlies answered a questionnaire with sociode-

mographic and clinical information and signed the free 

and informed consent. In a second moment, data collection 

included evaluations of blood sample, muscle performance, 

and body compositions.

sample
Our sample consisted mainly of elderly women classified as 

non-sarcopenic elderly (NSE) and sarcopenic elderly (SE). 

Inclusion criteria were as follows: $65 years, sedentary for a 

period of at least $3 months, and residents of the community 

irrespective of race and/or class.

Exclusion criteria included cognitive impairment 

detected by the Mini Mental State Examination according to 

schooling,14 neurological and/or rheumatologic self-reported 

diseases or sequelae, acute pain that prevented the tests from 

being performed, dependent gait, history of cancer in the 

past 5 years, history of knee or hip arthroplasty, and use of 

corticoids (immunosuppressant medication).

Instruments and measures
Sarcopenia was diagnosed according to the guidelines of 

EWGSOP; it included loss of muscle mass and reduced 

muscle function, which is given by a reduction in muscular 

strength and/or a decline in muscular function.3 For the gait 

speed test, participants walked a distance of 8.6 m, timing 

the middle 4.6 m. The initial 2 m (considered as accel-

eration) and the final 2 m (considered deceleration) were 

discarded (reliability of 0.90 and 0.91 for comfortable and 

fast speeds, respectively).15,16 We considered the average of 

three test repetitions (m/s) for analysis. Elderlies with an 

www.dovepress.com
www.dovepress.com
www.dovepress.com


Clinical Interventions in Aging 2017:12 submit your manuscript | www.dovepress.com

Dovepress 

Dovepress

1185

Muscle performance and biomarkers levels in sarcopenia

average gait speed #0.8 m/s had function limitation and were 

recommended for body composition measurements. Those 

with gait speed .0.8 m/s performed the handgrip strength 

test. If the handgrip strength was ,20 kilogram/force (kg/f), 

they had to perform body composition tests.3

The handgrip strength test was performed with Jamar® 

dynamometer, according to the protocol of the American 

Society of Hand Therapists for positioning and execution.16 

The test was performed in the dominant limb, considered 

the one uses to sign. For the elderlies to attain maximum 

isometric strength, the researchers clapped their hands and 

used standard phrases to motivate them. Three replications 

of the test were recorded at an interval of 1 minute, and the 

average of these values was expressed in kg/f.

We used densitometry with dual energy X-ray source 

(dual-energy X-ray absorptiometry [DXA]; Hologic 

Discovery W model and software version 3.3.01) to measure 

body compositions and evaluate muscle mass. The DXA 

identifies body components enabling the indirect evaluation 

of lean mass, fat mass, and bone mass.18 The skeletal muscle 

mass index (ALM/h²) refers to the sum of the muscle mass of 

the four limbs divided by square height.3,17 The cutoff point 

reported by Baumgartner et al was adopted for calculating 

muscle loss, ie, values ,5.45 kg/h² for women.3,18,19

The muscle performance of the lower limbs was evalu-

ated by isokinetic dynamometer Byodex System 4 Pro® 

(Biodex Systems, Shirley, NY, USA) at angular speeds of 

60°/s and 180°/s, with 5 and 15 repetitions, respectively. 

Prior to the test, the elderly women received instructions 

and walked for 5 minutes at their usual speed as a warm-up. 

Then, they sat in the chair and the strips were adjusted. They 

performed five repetitions at an angular velocity of 60°/s so 

as to train themselves; then they started the test with a focus 

to optimize their maximum strength. To motivate the elderly 

during the test, the researchers clapped their hands and gave 

standardized phrases to optimize their performance. The 

average torque peak data, average power, and total work of 

the knee extensors in a concentric contraction mode were 

extracted and normalized by body weight, with regard to 

the two speeds tested. A protocol used in previous studies 

by our research group was adopted to ensure the quality of 

information extracted.20

Blood was always collected in the morning between 8 and 

10 hours so as to avoid possible variations in circadian cycle.21 

From the ulnar vein, 5 mL of blood was extracted in a vacuum tube 

with EDTA. The blood obtained was centrifuged (Fanem Ltd., 

São Paulo, Brazil) at 1,500 rpm.20 The plasma was collected in 

microtubes and stored in a freezer at −80°C. The concentrations 

of inflammatory mediators were analyzed by enzyme-linked 

immunosorbent assay (ELISA), using a high-sensitivity kit for 

IL-6 (Quantikine® HS ELISA; R&D Systems, Minneapolis, 

MN, USA) and DuoSet kit ELISA for sTNFR1 (R&D 

Systems). The readings were obtained by a microplate reader 

set to 490 nm, with a wavelength correction at 650 nm.

Statistical analysis
For the calculation of sample size, based on a previous pilot 

study, we considered variable gait speed, statistical power 

of 80%, confidence interval of 95%, and error of 20%. As 

a result, 26 participants were included in each group. We 

added 20% due to the possibility of loss during the study; 

therefore, each group consisted of 32 elderlies.

Socioclinical and demographic characteristics were ana-

lyzed by measuring central tendency and dispersion (mean 

and standard deviation) and categorical variables were mea-

sured by absolute and relative frequencies. The Shapiro–Wilk 

test was performed to verify data distribution. Comparisons 

between the NSE and SE groups for muscle performance 

were carried out by mixed factorial analysis of variance 

(ANOVA) with post hoc Bonferroni test. sTNFR1 and IL-6 

variables were measured by nonparametric Mann–Whitney 

U test. The Statistical Package for Social Sciences (SPSS, 

version 17) was used to analyze 95% confidence intervals 

with a confidence level of 5%.

Results
We screened 389 elderly women, of whom 122 met the study 

inclusion criteria and the algorithm proposed by EWGSOP. After 

the evaluation of muscle mass, from 122 elderly included in the 

study only 63 elderly women remained in the sample: 32 clas-

sified as non-sarcopenic, and 31 as sarcopenic (Figure 1).

Comparison of characteristics between the groups showed 

no statistical difference (P.0.05) between the parameters 

analyzed, except for the variables body mass index (BMI) 

and number of comorbidities (Table 1). It is noteworthy 

that according to the algorithm adopted in this study for 

the diagnosis of sarcopenia (EWGSOP), only the skeletal 

muscle mass index (ALM/h²) and gait speed were statisti-

cally different between the groups, which shows a greater 

discriminatory impact of gait speed on handgrip strength in 

this geriatric syndrome. Regarding the associated chronic 

diseases, the groups self-reported the following: heart disease 

(NSE 27.3% and SE 15.6%), diabetes (NSE 27.3% and SE 

6.3%), arthritis (NSE 42.4% and SE 18.8%), systemic arte-

rial hypertension (NSE 69.7% and SE 62.5%), respiratory 

disease (NSE 21.2% and SE 0%), cataracts (NSE 57.6% 
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and SE 56.3%), and labyrinth dysfunctions (NSE 33.3% 

and SE 28.1%).

The muscular performance of knee extensors between 

the groups was statistically different with regard to power 

and total work, normalized by body weight at a rate of 

180°/s (P=0.01 and P=0.01, respectively) (Figures 2 and 3). 

Further analysis of muscle performance showed no sta-

tistically significant difference between groups (P.0.05; 

Table 2; Figure 4). Regarding the analysis of plasma levels of 

inflammatory mediators, there was a statistically significant 

difference between the groups with regard to the concentra-

tion of sTNFR1 (P=0.01), but no difference was observed 

for IL-6 (P=0.39) (Figure 5).

Discussion
This study aimed to compare the measures of muscular 

performance and plasma levels of IL-6 and sTNFR1 between 

Total number of elderlies who took
the initial screening (n=389)

122 elderly were “at risk of
sarcopenia”, who underwent DXA

63 elderly women were included
in the study, who were divided into
two groups: 32 non-sarcopenics

and 31 sarcopenics

59 elderly women were excluded after DXA due
to the following:
• 19 refused to continue the study
• 22 refused to perform blood collection
• 7 began the use of corticoids
• 11 due to other reasons (incomplete data)

267 elderlies were excluded due to the
following:
• 50 by cognitive examination MMEE
• 1 aged <65 years 
• 83 refused to participate in the study
• 89 were not “at risk of sarcopenia”
• 15 performed regular physical activity
• 7 were diagnosed with rheumatic diseases or
 neurological disorders
• 15 were using corticoids
• 7 due to other causes (eg, recent surgery,
 cancer, or chemotherapy)  

Figure 1 Flowchart of study participants.
Abbreviations: DXA, dual-energy X-ray absorptiometry; MMEE, Mini Mental State Examination.

Table 1 Characterization of the groups, demonstrating average, 
mean, and standard deviation of quantitative descriptive variables 
and the variables marital status, race, and education, the highest 
frequency reported

Characteristics NSE (n=32) SE (n=31) P-value

Age (years) 77.15 (6.91) 77.18 (5.42) 0.71
Education (years) 2.76 (2.56) 3.69 (2.82) 0.13

BMI (kg/m2) 28.48 (5.31) 21.55 (2.28) 0.01*

Comorbidities (n) 2.82 (1.59) 1.94 (1.21) 0.02*

Medications (n)
Caloric expenditure 
(kcal/kg/week)

4.51 (2.38)
1,247.03 (2,483.25)

3.69 (1.97)
1,438.00 (2,005.85)

0.14
0.56

HGS (kg/f) 17.99 (4.21) 16.36 (3.80) 0.34

GS (m/s) 0.70 (0.16) 0.83 (0.18) 0.01*
ALM/h2 6.53 (0.77) 4.97 (0.28) 0.01*

Notes: *Significant difference between the groups. Data are expressed as mean 
(± standard deviation).
Abbreviations: NSE, non-sarcopenic elderly; SE, sarcopenic elderly; BMI, body 
mass index; HGS, handgrip strength; kg/f, kilogram/force; GS, gait speed; ALM/h², 
skeletal muscle mass index.

www.dovepress.com
www.dovepress.com
www.dovepress.com


Clinical Interventions in Aging 2017:12 submit your manuscript | www.dovepress.com

Dovepress 

Dovepress

1187

Muscle performance and biomarkers levels in sarcopenia

SE and NSE women. The results showed homogeneity 

between groups, except for BMI and number of comorbidi-

ties (higher in the NSE group). The SE group showed lower 

performance with regard to power and total work normalized 

by body weight at a rate of 180°/s and with regard to plasma 

levels of sTNFR1 (higher in the NSE group).

When analyzing the outcome of sarcopenia, it is neces-

sary to first understand the relationship between the diag-

nostic criteria involved in this syndrome. It is known that 

reduced muscle mass is one of the factors that contribute to 

decreased muscular function and the relationship between 

these parameters is nonlinear. In terms of clinical relevance, 

muscular function is associated with functional disability and 

other adverse health outcomes in elderly patients, since the 

isolated loss of muscle mass has a weak or no association with 

these outcomes.3,21,22 The literature suggests that objective 

measures of muscle performance provided by the isokinetic 

dynamometer, such as torque peak and power, are strong 

predictors of mobility restriction in community-dwelling 

elderlies. In addition, power is associated with functional 

activities in elderlies and its loss occurs at an earlier age.17 

This study showed significantly lower values of power and 

total work at a speed of 180°/s in the SE group compared 

to the NSE group. This difference might be due to a greater 

loss of type II muscle fiber, which is responsible for higher 

speed contraction, and it might have an impact on functional 

activities.3,6 The absence of statistical difference of the torque 

peak between the groups, at both speeds, may be because of 

this measure was expressed as the force output at a single 

point of the movement, which does not reflect the muscle 

activity as a whole, especially when considering the pres-

ence of sarcopenia.

Furthermore, although the isokinetic dynamometer 

is considered the gold standard for assessing muscle 

° °

Figure 2 Performance of sarcopenic elderlies and non-sarcopenic elderlies with regard to power at 60°/s (W) and 180°/s (W).
Note: *Significant differences between the groups.

° °

Figure 3 Performance of sarcopenic elderlies and non-sarcopenic elderlies with regard to work normalized by body weight at 60°/s (%) and 180°/s (%).
Note: *Significant differences between the groups.
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performance,3 the evaluation of these different parameters 

(torque peak, total work, and power) of sarcopenia outcome 

is scarce. To our knowledge, only one study evaluated the 

relationship of muscle performance of the lower limbs 

(torque peak parameter of knee extensors) by means of an 

isokinetic dynamometer at various angular speeds (0°, 60°, 

120°, and 180°/s) in elderlies with sarcopenia.23 The authors 

found higher torque peak values of knee extensors in NSE 

group at all speeds,23 which was not confirmed in the pres-

ent study. Moreover, differences in higher speeds (180°/s), 

particularly with regard to power, shown in this study may 

be associated with the ability to perform functional tasks, 

which meets the diagnostic criteria of EWGSOP, reinforc-

ing the importance to investigate other muscle performance 

parameters apart from torque peak in the elderlies.2,3

Several studies have reported that increased plasma 

concentration of IL-6 and sTNFR1 is inversely proportional 

to the muscle mass parameters, muscle strength, and physi-

cal function.7 However, based on our knowledge, this is the 

first study to investigate the relationship between inflam-

matory mediators and outcome of sarcopenia, based on 

the algorithm proposed by EWGSOP. In the present study, 

there was a significant difference in the levels of sTNFR1 

between the groups, with lower values in the SE group (NSE 

2,249 pg/mL and SE 1,844.5 pg/mL, P=0.01). In normal 

conditions of immune defense, sTNFR1 exerts inhibitory 

function and assists in the regulation of TNF-alpha activity, 

and its production is also mediated by this cytokine itself, 

among others.7,8 In situations such as infections, sTNFR1 

reflects TNF-alpha activity, but in cases such as sepsis, of 

higher clinical magnitude, the concentration of sTNFR1 

seems to reach a plateau, not being able to follow the higher 

plasma levels of TNF-alpha.9

The chronic inflammatory increasing process character-

istic of aging, is associated with the high concentration of 

cytokine dosages, IL-6 and TNF-alpha, and their receptors, as 

sTNFR1, even in the absence of chronic diseases. However, 

in chronic conditions, TNF-alpha is associated with muscle 

catabolism (eg, cancer, heart disease, and chronic obstructive 

pulmonary disease), but the existing mechanisms are not yet 

clearly understood.7,9 In such case, one might think that in 

sarcopenia, as a chronic condition, sTNFR1 could be associ-

ated with high concentrations of TNF-alpha, with insufficient 

ability to track their activity throughout time. However, this 

is just a speculation at the moment and it should be confirmed 

by future studies.

Studies reported in the literature suggest that sTNFR1 

may be associated with the modulation of the inflammatory 

Table 2 Mean values and standard deviation or average of the 
analyzed variables and comparison of muscular performance (right 
limb) and inflammatory mediators between SE and NSE groups

Variables NSE (n=32) SE (n=31) P-value

Inflammatory mediators
IL-6 (pg/mL), average 1.92 1.54 0.39
sTNFR1 (pg/mL), average 2,249.00 1,844.50 0.01*

Muscle performance

Power at 60°/s (W) 33.92 (12.06) 30.33 (10.90) 0.22

Power at 180°/s (W) 50.96 (18.77) 40.53 (13.43) 0.01*

Work normalized by body 
weight at 60°/s (%)

267.05 (91.52) 242.84 (69.77) 0.24

Work normalized by body 
weight at 180°/s (%)

540.49 (182.67) 422.36 (127.34) 0.01*

Torque peak at 60°/s (J) 54.40 (17.27) 49.22 (15.47) 0.09
Torque peak at 180°/s (J) 31.06 (8.82) 26.40 (6.87) 0.09

Notes: *Significant differences between the groups; muscle performance measures 
are expressed as mean (± standard deviation).
Abbreviations: NSE, non-sarcopenic elderly; SE, sarcopenic elderly; IL-6, 
interleukin-6; sTNFR1, soluble receptors of tumor necrosis factor alpha.

° °

Figure 4 Performance of sarcopenic elderlies and non-sarcopenic elderlies with regard to torque peak at 60°/s (J) and 180°/s (J).
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process, and in specific situations, such as physical exercise, 

it may be related to the reduction of pro-inflammatory 

profile in elderlies.7,9,21,24 The fact that the present study did 

not investigate TNF-alpha concentrations prevents the veri-

fication of the relationship between the modulatory role of 

sTNFR1 in inflammatory process and sarcopenia outcome.

Schaap et al reported a significant association between 

high levels of sTNFR1 in the plasma and loss of muscle mass 

and strength, evaluated by computed tomography and Jamar 

dynamometer, in a follow-up of 5 years.11 Gonzalo-Calvo 

et al found a significant association of IL-6 and sTNFR1 with 

low functional capacity, and this finding was independent of 

confounding factors such as age, gender, anti-inflammatory 

drugs, and comorbidities.25 Similarly, other studies found a 

significant association of high concentrations of IL-6 and 

plasma sTNFR1 with muscle function.26–29 However, as 

these authors did not investigate differences between groups 

and did not include the integration between the parameters, 

muscle mass, muscular function and/or functional perfor-

mance, it is not possible to compare these results to diagnose 

sarcopenia. However, it appears that high concentrations of 

sTNFR1 can influence muscle performance,24,25 which should 

be further investigated in the future.

This study found no significant difference between groups 

regarding IL-6. Barbieri et al reported a combination of high 

doses of IL-6 with reduced muscle power and muscular 

function, suggesting that IL-6 concentrations $1.73 pg/mL 

should be considered as a risk factor that reduces muscle 

function and power, thereby causing disabilities in elderlies.27 

A dosage of 2.5 pg/mL of IL-6 predicts functional disability 

in community-dwelling elderlies without previous functional 

restriction.27,28 Considering the reference values associated 

with deleterious effects on the functionality, Ferrucci et al 

suggested values of 3.1 pg/mL for IL-6 plasma concentrations 

in community-dwelling elderly with moderate to severe 

functional disability to follow the cohort for 3 years.28,29

Although IL-6 is a cytokine widely studied in the field of 

gerontology and is associated with several adverse outcomes 

in the elderlies, no adverse events were observed in this par-

ticular population. One factor often associated with high IL-6 

levels is the highest concentration of adipose tissue.7 In this 

study, the NSE group had higher BMI index compared to 

SE (NSE 28.48±5.31 and SE 21.55±2.28, P=0.01), which 

might be due to higher concentration of IL-6 and sTNFR1. 

Thus, adipose tissue is considered a dynamic endocrine 

organ, linked to the chronic inflammatory condition in the 

elderlies.7,29 It produces abundant inflammatory mediators 

associated with inflammation (including IL-6 and sTNFR1) 

and is positively associated with body weight, BMI, and waist 

and hip circumferences.29 It is worth remembering the pos-

sibility of sarcopenic obesity, common in the elderlies, which 

is related to a clinical picture with interrelatedness of a higher 

percentage of fat, weight loss, and muscle function.30 In such 

case, one might think that high levels of IL-6, TNF-alpha, 

and sTNFR1 could be the precursors of this condition.

This assumption is further reinforced by the observa-

tion of a higher number of self-reported chronic diseases 

in the NSE group compared to SE (NSE 2.82±1.59 and 

SE 1.94±1.21, P=0.02), and the presence of these comor-

bidities per se already contributes to the inflammatory pro-

cesses related to aging, thereby influencing the plasma levels 

investigated in this study.

This study has some limitations. Sample size was 

calculated based on the diagnostic variables of sarcopenia. In 

Figure 5 Values of interleukin-6 (pg/mL) and soluble receptors of tumor necrosis factor alpha (sTNFR1; pg/mL) of sarcopenic elderlies and non-sarcopenic elderlies.
Note: *Significant differences between the groups.
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the current sample, the operating criterion reduction of mus-

cle mass proved to be an important factor for sarcopenia clas-

sification according to the algorithm proposed by EWGSOP. 

The index for muscle loss adopted in this study, widely used 

in the literature and adjusted by height, may have underes-

timated sarcopenic elderlies with higher BMI values.21,22 

However, because inflammatory biomarkers, particularly 

IL-6, are not a stable measure to be considered, defining the 

sample size based on this variable may have contributed to 

type II error. In this way, caution should be taken to interpret 

the findings related to inflammatory mediators. There was no 

significant differences between groups for BMI and number 

of comorbidities. Nevertheless, the higher BMI values and 

larger numbers of comorbidities in NSE group may have 

influenced the behavior of plasma concentrations of IL-6 

and sTNFR1. We should also consider that the cutoff points 

of diagnostic parameters of sarcopenia are related to distinct 

populations of Brazil, and it is known that socioclinical and 

environmental differences of the elderlies can influence the 

behavior of the diagnostic criteria and the clinical course of 

sarcopenia. In addition, due to the methodological design 

of the study, it is not possible to infer the causality among 

the variables studied. Moreover, it is worth considering in 

future studies the possibility of analyzing elderly individuals 

who may be in the stages of pre-sarcopenia, sarcopenia, and 

severe sarcopenia, as suggested by the EWGSOP.2,3

Conclusion
This study showed that sarcopenic elderly presented worse 

knee extensor performance, especially at a velocity rate 

of 180°/s. These results suggest that sarcopenia actually 

impairs muscle performance, thereby affecting the functional 

activities of daily living, especially in tasks that involve 

greater agility, and thus predisposes to a greater vulnerability 

to postural instability and falls. The absence of statistical 

difference with regard to IL-6 inflammatory marker between 

NSE and SE and the presence of lower plasma levels of 

sTNFR1 in the SE might have been influenced by the higher 

BMI and greater number of comorbidities in the NSE group. 

Future studies should focus on understanding the role of 

inflammatory mediators in sarcopenia.
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