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Introduction

Recently, the European Working Group on Sarcopenia in 
Older People (EWGSOP2) defined the sarcopenia trough of 
low muscle strength (primary criteria), followed by low muscle 
quantity or quality and low physical performance (1). However, 
techniques to measure muscle quantity, quality and physical 
performance are not accessible in clinical practice, since same 
instruments are quite expensive and no accessible in large scale.

Likewise, the Strength, Assistance with walking, Rise from 
a Chair, Climb stairs and Falls (SARC-F) has been proposed 
to screening patients with sarcopenia risk (1). SARC-F is 
a validated and inexpensive tool which is rapidly applied 
and presents low-moderate sensitivity and high specificity 
to classify a person with sarcopenia risk (1, 2). In addition, 
SARC-F have been demonstrated higher sensitivity and 
specificity to assessment the skeletal muscle function (2). 
However, in chronic kidney disease (CKD) patients undergone 
hemodialysis (HD) this instrument has not been used yet.

Considering that HD patients suffer of protein wasting (3, 
4) and based on absence of studies that find-cases sarcopenia 
using the SARC-F questionnaire, we hypothesized SARC-F 
questionnaire is correlated with HGS, gait-speed and muscle 
mass index. Therefore, the aim of this study was i) to evaluate 
the prevalence of sarcopenia risk and ii) to correlate the 
SARC-F score with components of the EWGSOP2 consensus 
in HD patients.

Materials and Methods 

Design of study and patients
This cross-sectional study included patients diagnosed with 

chronic kidney disease in HD of both genders (male n= 59; 
62%) and with a mean age of 60.9 years. Regarding ethical 
procedures, patients were informed about their participation in 
the research, as interested in participating in the study, were 
directed to read and sign the Informed Consent Form approved 
by the Research Ethics Committee of the Federal University of 
Goiás under the number 3.384.866/2019. The recruitment of 
patients was done for convenience in two HD clinics. The total 
sample consisted of 95 patients.

Sarcopenia assessment
The assessment of the risk of sarcopenia was assessed 

using the SARC-F, a questionnaire for screening the risk 
for sarcopenia (1, 5). SARC-F contain five items, Strength, 
Assistance for walking, Rise from a chair, Climb stairs, and 
Falls. It results range from 0 to 2 points, where 0 meant better 
functional capacity and 2 worse functional capacity. Cut-off 
point with SARC-F ≥4 indicates sarcopenia risk and SARC-F 
<4 no sarcopenia.

In the current definition for sarcopenia, EWGSOP2 
consensus includes the HGS assessment as the primary 
reference for sarcopenia. And it is classified into three stages: 
probable sarcopenia, sarcopenia and severe sarcopenia. 
Probable sarcopenia is identified by low muscle strength. 
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Sarcopenia is defined by the assessment of low muscle quality 
or quantity. And severe sarcopenia involves the previous 
components plus poor physical performance (1).

In order to classify sarcopenia according to the EWGSOP, 
measure up i) muscle strength using the dynamometer to 
assess the HGS (HGS <27kg for men and <16kg for women); 
ii) muscle mass through appendicular muscle mass (ASM/
m2 <7.0 kg/m2 for men and 5,5 kg/m2 for women) using the 
bioimpedance electrical, and iii) physical performance through 
of gait speed (GS <0.8 m/s) (1).

Statistical analyses
The normality of the data was tested using the Kolmogorov-

Smirnov test and the MedCalc®, Belgium software was used 
for statistical analysis. Descriptive statistics were applied for 
absolute and relative frequencies, means and standard deviation. 
The comparative analysis was performed using the Student’s 
T test or chi-square. Correlations between the components 
of sarcopenia and SARC-F were performed using Pearson’s 

correlation test. The level of statistical significance was set at 
5% (p <0.05).

Results

Our sample was divided into two groups, no sarcopenia 
(SARC-F <4: 0.8±0.8 score, n=74/78%) and with sarcopenia 
risk (SARC-F ≥ 4: 6.8±0.7 score, n=21/22%) (Table 1). 
Although no difference in time of HD diagnosis (p= 0.248) 
and calf circumference (p= 0.179), we found older patients in 
the SARC-F ≥4 group than in the SARC-F <4 (64.9±13.9 vs. 
56.9±14.6 years, p= 0.028, respectively). Additionally, SARC-F 
≥4 group presented lower ASMI (SARC-F ≥4: 7.4±1.2 kg/m² 
vs. SARC-F <4: 8.3±1.8 kg/m², p= 0.033), HGS (SARC-F ≥4: 
20.5±5.7 vs. SARC-F <4: 27.2±10.2 kg, p= 0.005), and gait 
speed (SARC-F ≥4: 0.5±0.1 vs. SARC-F <4: 0.7±0.1 m/s, p= 
0.001) when compared with SARC-F <4 group (Table 1).

Although there is not difference between groups in number 
of patients with low or normal appendicular muscle mass (p= 

Table 1
Characterization of hemodialysis patients

Variables SARC-F < 4 (n = 74) SARC-F ≥ 4 (n = 21) p
Sex (n, %) 0.071
   Female 24 (32.4) 12 (57.1)
   Male 50 (67.6) 9 (42.9)
Age (years) 56.9 ± 14.6 64.9 ± 13.9 0.028*
Etiology of chronic kidney disease 0.657
   Diabetes and hypertension 10 (13.3) 1 (4.8)
   Diabetes 12 (16.0) 7 (33.3)
   Hypertension 11 (14.7) 2 (9.5)
   Glomerulopathies 10 (13.3) 3 (14.3)
   Don’t know why 13 (17.3) 1 (4.8)
   Abuse of anti-inflammatories 3 (4.0) 2 (9.5)
   Urinary tract infection 2 (2.7) 1 (4.8)
   Lupus 2 (2.7) 0(0.0)
   Congenital malformation 5 (6.7) 1 (4.8)
   Polycystic kidney 2 (2.7) 1 (4.8)
   Litiasis 1(1.3) 1 (4.8)
   Others 3 (4.0) 1 (4.8)
Hemodialysis diagnosis (months) 34.8 ± 29.8 43.5 ± 29.8 0.248
ASMI (kg/m²) 8.3 ± 1.8 7.4 ± 1.1 0.033*
Handgrip strentgh (kg) 27.2 ± 10.2 20.5 ± 5.7 0.005*
Gait speed (m/s²) 0.7 ± 0.1 0.5 ± 0.1 0.001*
Calf circumference (cm) 33.9 ± 3.1 32.8 ± 3.8 0.179
SARC-F (score) 0.8 ± 0.8 6.8 ± 0.7 <0.0001*
ASMI: Appendicular skeletal muscle index; *p<0.05 vs. SARC-F < 4.
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0.815), was observed that the SARC-F ≥4 group have more 
patients with low HGS and gait speed than SARC-F <4 group 
(HGS: 61.9% vs. 31.1%, respectively, p= 0.020) and (gait 
speed: 95.2% vs. 54.0%, respectively, p= 0.001) (Table 2).

SARC-F values were negatively correlated with EWGSOP2 
components: ASMI x SARC-F (r= -0.27, p= 0.007), HGS x 
SARC-F (r= -0.35, p= .0005), and gait speed x SARC-F (r= 
-0.47, p< 0.0001) (Figure 1).

Table 2
Distribution of the SARC-F according to EWGSOP2 criteria

EWGSOP2 components SARC-F < 4 
(n = 74)

SARC-F ≥ 4 
(n = 21)

p

ASMI (n, %) 0.815

Low 7 (9.5) 3 (14.3)

Normal 67 (90.5) 18 (85.7)

Handgrip strength (n, %) 0.020*

Low 23 (31.1) 13 (61.9)

Normal 51 (68.9) 8 (38.1)

Gait speed (n, %) 0.001*

Low 40 (54.0) 20 (95.2)

Normal 34 (46.0) 1 (4.8)

ASMI: Appendicular skeletal muscle index; *p<0.05 vs. SARCF < 4.

Discussion

To the best of our knowledge, this is the first study to 
correlate the SARC-F questionnaire as a screening for 
sarcopenia and EWGSOP2 indicators in older hemodialysis 
patients. The main finding of our study was that 22% of HD 
patients presented sarcopenia risk and that SARC-F score was 
better correlated with muscle function indicators (HGS and gait 
speed) than muscle mass.

In previous study, we found that approximately one-third 
of HD patients presented pre-sarcopenia when evaluated by 
appendicular lean mass using the DXA (4). Although no study 
assessed the sarcopenia risk, using the SARC-F questionnaire 

was observed that 22% of HD patients may be affected by 
sarcopenia. Recently, an Italian study evaluated HD patients 
and found that presence of sarcopenia when assessed using the 
EWGSOP2 was associated with lower HGS, mid arm muscle 
circumference, and gait speed test. In addition, the prevalence 
of sarcopenia was similar to our study (23.8%) (6). Thus, 
independently of the sarcopenia definition, their components 
are associated with worse HD outcomes (7).

In the present study, SARC-F ≥4 patients did not show 
difference in calf circumference, since it evaluation was 
done during intermediary HD session in which patients are 
not affected by hydration. Indeed, calf circumference when 
assessed in pre-dialysis has been demonstrated highly 
associated with overhydration (8). 

Although, there is no difference in the length of HD between 
the non-sarcopenia and sarcopenia risk group, is known that 
length of time of HD is associated with lower psosas muscle 
index (9) and higher mortality (10).

Although the SARC-F score was correlated with EWGSOP2 
components, we did find no patients with low ASMI in the 
SARC-F ≥4. However, 62% and 95% of SARC-F ≥4 group 
patients presented low HGS and gait speed, respectively. Thus, 
these data suggesting that SARC-F questionnaire is better to 
determinate any alteration in muscle strength and physical 
performance rather than quantity of skeletal muscle mass. 
Indeed, in clinical routine the SARC-F questionnaire is useful 
to sarcopenia screening as well as muscle function evaluation 
and has been validated in Portuguese version (11).

Our main limitation was the small sample size. However, 
our study was the first to use SARC-F to screening the risk for 
sarcopenia, the specificity and sensibility of SARC-F to predict 
the sarcopenia remains to be tested in a major population and 
from different countries. Additionally, cross-sectional design 
does not allow to establish a cause and effect relationship. As 
strengths, these data provide a new evidence for HD patients, 
since SARC-F appear be a convenient tool for health care 
professionals who are encouraged to screen the muscle function 
loss (12), thus as in patients with others chronic diseases, such 
as cancer (13).

In conclusion, 22% of older patients presented sarcopenia 

Figure 1
Correlation between the SARC-F and components of the EWGSOP2 criteria

ASMI: Appendicular skeletal muscle index; p<0.05 was considered as significant.
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risk when assessed by SARC-F questionnaire. In addition, 
SARC-F is better correlated with muscle function indicators 
(HGS and gait speed) than muscle mass (ASMI). However, this 
evidence remains to be elucidated for further studies.
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