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ABSTRACT

Original Article

Objective: It is known that muscle strength and muscle mass decrease in hemodialysis patients. We aimed to compare the
effect of SARC-F (strength, assistance with walking, rising from a chair, climbing stairs, and falls) questionnaire with that
of handgrip strength and skeletal muscle mass/body mass index on 1-year mortality and hospitalization in hemodialysis
patients.

Methods: SARC-F test was filled for 67 hemodialysis patients, muscle strength was evaluated with handgrip strength, mus-
cle mass was evaluated by performing bioimpedance analysis, and skeletal muscle mass/body mass index was evaluated
by using the formula.

Results: The end of 1 year revealed that 12 of 67 patients (17.9%) died. Of the patients, 38 (56.7%) were hospitalized. The
number of hospitalizations was in the range of 0-9. The length of hospitalization varied between 2 and 77 days. The patients
with low handgrip strength had a 9.86 times higher mortality risk (odds ratio = 9.862, 95% CI = 1.190-81.707, P =.034) and
had a 5.27 times higher risk of hospitalization (odds ratio = 5.273, 95% CI = 1.828-15.207, P = .002). The patients who had
lower SARC-F had a 3.88 times higher risk of hospitalization (odds ratio = 3.882, 95% Cl = 1.340-11.252, P = .012). A positive
statistically significant correlation was found between the patients’ hospitalization periods and SARC-F scores (Spearman’s
rho = 0.329, P =.007), and a negative statistically significant correlation was found between the patients’ hospitalization
periods and handgrip strength scores. The duration of hospitalization was found to be significantly longer in the patients
who had low handgrip strength (19.38 + 22.25).

Conclusion: SARC-F appears to be a weaker parameter than handgrip strength and a stronger parameter than skeletal
muscle mass/body mass index on hospitalization and mortality.
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INTRODUCTION

Sarcopenia is a condition that contributes to low muscle
strength and mass as well as loss of physical activity.!
While primary sarcopenia develops mainly due to old
age, secondary sarcopenia develops if there is an under-
lying nonaging cause such as chronic kidney disease
(CKD).2 EWGSOP2 (European Working Group Sarcopenia
and Older People—the revised sarcopenia definition and
diagnosis guide published in 2018) recommends the
SARC-F (strength, assistance with walking, rising from a

This work is licensed under a Creative Commons

Attribution 4.0 International License.

chair, climbing stairs, and falls) questionnaire scale con-
sisting of 5 questions for sarcopenia screening. SARC-F
has been found to be valid and consistent in sarcopenia
screeningin various patient populations.® A SARC-F score
of 4 or higher is significant for sarcopenia. A sarcopenia
diagnosis is confirmed by the presence of low muscle
quantity or quality.’* One of the methods used for the
determination of muscle strength is handgrip strength
(HGS) which was performed via dynamometer. Low HGS
has been shown to be associated with functional loss,


http://orcid.org/0000-0003-1733-9003
http://orcid.org/0000-0002-1332-398X
http://orcid.org/0000-0001-9524-6115
http://orcid.org/0000-0002-2984-0527
http://orcid.org/0000-0002-8991-2676
http://orcid.org/0000-0001-8564-1824
http://orcid.org/0000-0001-8886-1144
http://orcid.org/0000-0002-7632-6811
http://orcid.org/0000-0002-6625-1043
http://orcid.org/0000-0003-1303-5440
mailto:yasem​incos​kun@y​ahoo.​com

Turk J Nephrol 2022; 31(4): 314-320

poor nutritional status, and mortality.>® The determination of
muscle mass is made by many methods such as bioimpedance
analysis (BIA), dual-energy x-ray absorptiometry, computed
tomography, and magnetic resonance imaging. With these
methods, skeletal muscle mass (SMM) and appendicular muscle
mass are measured by adjusting for height and body mass index
(BMI).”® The advantages of the BIA are ease of use, low costs, and
portability.®

We aimed to compare the effect of SARC-F questionnaire with
that of handgrip strength and skeletal muscle mass/body
mass index on 1-year mortality and hospitalization in hemodi-
alysis patients.

METHODS

Hemodialysis patients at the Selcuk University Faculty of
Medicine Dialysis Unit were included in this cross-sectional
study. Approval was obtained from the local ethics committee
before starting the study (approval number: 2018/340). Written
and verbal consents were obtained from 67 patients after
exclusion of patients under 18 years of age and those who had
amputation or cardiac pacemaker. The demographic data of the
patients were recorded from the electronic file system.

SARC-F: The Turkish version of the SARC-F, which has been veri-
fied for reliability and validity, was used. There were 5 ques-
tions: lifting 5 kg, needing help to walk, getting up from the
chair, climbing stairs, and falling incidence in the last year. Each
question was scored between 0 and 2: 0 = no strain, 1 = some
strain, 2 = very difficult or impossible. “Fall” 0: no fall in the last
year, 1: 1-3 times fall, 2: >4 times as falls scored. The total score
was 0-10. A score of <4 was considered negative for sarcopenia
and >4 as positive for sarcopenia.®

Handgrip Strength: Handgrip strength test was performed
with the aid of a digital dynamometer (TKK 5401 Grip D; Takei
Scientific Instruments Co, Niigata, Japan). Measurements were
performed on patients with arteriovenous fistula (AVF) on the
non-AVF side and on the dominant arm in patients with perma-
nent catheter before the patients underwent dialysis. Patients
were seated upright in the chair. The shoulder was held in
adduction and neutral position and the elbow was flexed

MAIN POINTS

« The SARC-F scale can be used to screen for sarcopenia. Muscle
strength can be calculated with handgrip strength (HGS) and
muscle mass can be calculated with bioimpedance analysis-
based formulas.

+ Measurement of muscle strength seems to be a better predictor
of muscle mass, hospitalization, and mortality in hemodialysis
patients.

« The effect of SARC-F on hospitalization seems to be related to
age and comorbidity.
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90°. The forearm was midrotated and supported from below.
The patient was told to use maximum strength and squeeze
the handle using fingers. Three measurements were taken at
30-second intervals and the highest value was recorded.®* The
cut-off value was 27 kg for men and 16 kg for women.!

Bioimpedance analysis: Measurements were performed using
a multi-frequency bioelectric impedance analyzer (Bodystat
Composition Technology, Bodystat Quadscan 4000, UK, 5-50-
100-200 kHz). The procedure was started 5 minutes after the
end of the dialysis session, while the patient was in the supine
position. The electrodes were placed in the tetrapolar right
hand and right foot. Electrodes were attached to the non-AVF
side in patients with AVF. Body mass index was calculated as
body weight/height? (kg/m?).21%14

SMM and SMMI adjusted for BMI [kg/(kg/m?)] were calculated
using the following formulas:

SMM (kg) = SMM was calculated according to the formula cre-
ated by Janssen et al.*®

SMM (kg) = [(height/R x 0.401)+(gender x 3.825)+(age X
-0.071)]+5.102

(Height in cm, R (resistance) in ohm, gender men = 1, women =
0, age in years)

SMM adjusted for BMI [kg/(kg/m?)] (SMM (BMI)) = SMM (BMI)
(BMI in kg/m?) was calculated. The cut-off value was accepted
as 1.049 [kg/(kg/m?)] for men and 0.823 [kg/(kg/m?)] for women
in Turkish population.®

Modified Charlson Comorbidity Index: Modified Charlson
Comorbidity Index is a comorbidity scale that predicts mor-
tality in the general population and hemodialysis patients.*®
Modified Charlson Comorbidity Index was calculated in all
patients. Since they were hemodialysis patients, the low-
est possible score was 2. Patients were scanned for coronary
artery disease, congestive heart failure, peripheral vascular
disease, cerebrovascular accident, dementia, chronic obstruc-
tive pulmonary disease, gastric ulcer, chronic liver disease,
diabetes mellitus (DM), and cancer (including hematological
malignancies). An additional point was added to the score for
every decade over 40 years of age.!"®

Laboratory Examination

Before starting the hemodialysis session, blood samples were
taken from the patients for urea, creatinine, albumin, calcium,
phosphorus, iron, ferritin, lipid profile, C-reactive protein, and
hemogram. At the end of the same session, blood samples were
taken for the urea level to calculate Kt/V. https://gxmd.com/cal
culate/calculator_128/kt-v-daugirdas website was used to eval-
uate the Kt/V values.
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Statistical Analysis

All statistical analysis was performed using R 3.6.0 (The R
Foundation for Statistical Computing, Vienna, Austria). The
Shapiro-Wilk’s normality test and Q-Q plots were used to
assess the normality of the data, and also Levene’s test was
used to check the homogeneity of the variances. Numerical
variables were presented as mean + standard deviation (range:
minimum-maximum) or median with interquartile range
(25th percentile-75th percentile). Categorical variables were
described as count (n) and percentage (%). Univariate logistic
regression analysis was used to determine the risk factors of
parameters on mortality and hospitalization. And also, mul-
tiple logistic regression analysis was performed with adjusted
age and MCCI. We conducted to identify the independent risk
factors of the length of stay in hospital using univariate and
multiple Poisson regression analysis. A P value less than .05
was considered statistically significant.

RESULTS

Of the 67 patients included in the study, 47.8% were female
(n = 32), 35% were male (n = 32), and the mean age of the
patients was 55.48 + 16.53 (18-83). Diabetes mellitus was pres-
ent in 32.8% of the patients. The mean MCCI value was 5.75 +
2.58 and the median value for dialysis time was 24 months.
Obesity was present in 23.9% of the patients and the general
mean BMI value was 25.74 + 5.70 kg/m? The mean HGS was
20 + 7.16, and 59.7% of the patients had a low HGS. The mean
SMM (BMI) was 1.06 + 0.23 and 31.3% had a low BMI. The mean
SARC-F score was 3.31 + 2.59, and 41.8% of the patients had a
SARC-F score of 4 and above (Table 1).

We included age, gender, DM, vascular access, MCCI, dialysis
time, Kt/V, hemoglobin, albumin, BMI, HGS, SMMI, and SARC-F
score in the univariate logistic regression analysis to deter-
mine the predictors of mortality and hospitalization (Table 2).
Handgrip strength, SMMI, and SARC-F scores were included in
the analysis, both numerically and categorized. It was deter-
mined that MCCl and HGS were effective risk factors for mortal-
ity. It was found that the increase in MCCl score increased the
mortality rate by approximately 1.4 times (odds ratio (OR) =
1.379,95% Cl = 1.053-1.805, P=.019). The patients with low HGS
had a 9.86 times higher mortality risk compared to the patients
with normal HGS (OR =9.862, 95% CI = 1.190-81.707, P = .034).
However, when correction was made according to the MCCI
value in the multiple logistic regression analysis, the effect of
HGS on mortality was not statistically significant (adjusted OR
=6.481, 95% Cl =0.735-57.105, P =.092). SARC-F and SMM (BMI)
were not risk factors for mortality (P =.992 and P =.370, respec-
tively). As the age of the patients increased, the risk of hospi-
talization increased by approximately 7% (OR = 1.072, 95% ClI
=1.030-1.115, P=.001). With the increase in the MCCl score, the
risk of hospitalization of patients increased by 1.3 times (OR =
1.302,95% Cl =1.047-1.620, P=.018). The patients with low HGS
had a 5.27 times higher risk of hospitalization compared to the
patients with normal HGS (OR = 5.273, 95% CI = 1.828-15.207,
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Table 1. The Demographics and Laboratory Characteristics and
Malnutrition and Sarcopenia Findings of the Patients

Characteristics Patients (n=67)

Laboratory and demographic characteristics

Age (years), mean + SD (min-max) 55.48 +16.53
(18-83)
Aging, n (%)
<65 years 41 (61.2)
>65 years 26 (38.8
Gender, n (%)
Female 32(47.8)
Male 35(52.2)
Diabetes mellitus, n (%)
No 45 (67.2)
Yes 22 (32.8)
Vascular access, n (%)
Permanent catheter 34 (50.7)
AVF 33(49.3)
MCCI, mean + SD (min-max) 5.75 +2.58 (2-13)
Dialysis time (months), median (IQR) 24 (9-42)
Kt/V, mean + SD (min-max) 1.61+0.32
(0.90-2.63)
Hemoglobin (g/dL), mean + SD (min-max) 11.26 +1.22
(7.90-14)

Albumin (g/dL), median (IQR)
Calcium (mg/dL), median (IQR)
Phosphorus (mg/dL), mean + SD (min-max)

3.90 (3.60-4.10)
8.90 (8.50-9.30)

4.94 + 1.46
(2.60-9.50)

578 (351-753)
171 (152-206)
160 (130-272)

Ferritin (ug/L), median (IQR)

Total cholesterol (mg/dL), median (IQR)

Triglyceride (mg/dL), median (IQR)
Malnutrition and sarcopenia findings

BMI (kg/m?), mean + SD (min-max) 25.74 +5.70
(16.80-44)
Obesity, n (%)
BMI < 30 kg/m? 51(76.1)
BMI > 30 kg/m? 16 (23.9)
HGS (kg), mean + SD (min-max) 20+7.16
(5.60-38.20)
HGS level, n (%)

Normal muscle strength 27 (40.3)
Low muscle strength 40 (59.7)
SMMI (BMI) [kg/(kg/m?)], mean + SD (min-max) 1.06 +0.23

(0.34-1.48)
SMMI (BMI) level, n (%)
Low 21(31.3)
Normal 46 (68.7)

SARC-F score, mean + SD (min-max)
SARC-F level, n (%)
Sarcopenia (SARC-F score > 4)
Non-Sarcopenia (SARC-F score < 4)

3.31+2.59(0-9)

28 (41.8)
39 (58.2)

Values are expressed as mean + standard deviation (range: minimum-maxi-
mum), median (interquartile range) or counts (n) and percentages (%).

MCCI, modified Charlson comorbidity index; SMMI, skeletal muscle mass index;
BMI, body mass index; HGS, hand grip strength; SD, standard deviation; IQR,
interquartile range (25th percentile-75th percentile); SARC-F, strength, assistance
with walking, rising from a chair, climbing stairs, and falls; HGS, handgrip
strength; SMMI (BMI), skeletal muscle mass/body mass index.
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Table 2. Evaluation of Risk Factors for Mortality and
Hospitalization in Hemodialysis Patients by Univariate Logistic
Regression Analysis

Mortality Hospitalization
Crude OR Crude OR
(95% ClI) P (95% Cl) P

Numerical variables
Age (years) 1.04 (0.99-1.09) .108 | 1.07(1.03-1.12) | .001
MCCI 1.38(1.05-1.81) .019 | 1.30(1.05-1.62) | .018
Dialysis time 0.99 (0.98-1.02) | .903 | 0.99(0.98-1.01) | .441
(months)
Kt/V 0.17 (0.02-1.54) .115 | 0.23(0.04-1.18) | .078
Hemoglobin (g/dL) 0.87 (0.52-1.45) .591 | 1.04(0.70-1.55) | .836
Albumin (g/dL) 0.25(0.04-1.63) .147 | 1.03(0.68-1.57) | .885
BMI (kg/m?) 1.03(0.92-1.14) .608 | 1.06(0.97-1.16) | .230
HGS (kg) 0.90 (0.81-0.99) .040 | 0.85(0.78-0.94) | .001
SMMI (BMI) 3.83(0.20-72.40) | .370 | 0.39(0.05-3.47) | .402
[kg/(kg/m?)]
SARC-F Score 1.15(0.90-1.46) 258 | 1.39(1.11-1.74) | .005
Categorical
variables
Gender

Female [Reference] [Reference]

Male 2.07 (0.56-7.70) 276 | 1.04(0.39-2.73) | .941
Diabetes mellitus

No [Reference] [Reference]

Yes 3.73(1.03-13.59) .046 | 1.53(0.54-4.37) | .425
HGS level

Normal muscle [Reference] [Reference]

strength

Low muscle 9.86 (1.19-81.71) .034 5.27(1.83- .002

strength 15.21)
SMMI (BMI) level

Normal [Reference] [Reference]

Low 2.64 (0.52-13.29) .239 | 2.50(0.83-7.58) | .105
SARC-F level

Non-Sarcopenia [Reference] [Reference]

(SARC-F score <4)

Sarcopenia 0.99 (0.28-3.53) 1992 3.88(1.34- .012

(SARC-F score >4) 11.25)

Bold values denote statistical significance at the P < .05 level.

MCCI, modified Charlson comorbidity index; SMMI, skeletal muscle mass index; BMI,
body mass index; HGS, hand grip strength; OR, odds ratio; SARC-F, strength,
assistance with walking, rising from a chair, climbing stairs, and falls; HGS, handgrip
strength; SMMI (BMI), skeletal muscle mass/body mass index; OR, odds ratio.

P =.002). When corrected for age and MCCI value in the mul-
tiple logistic regression analysis, the effect of those with low
HGS was 3.88 times higher compared to those with high HGS
(adjusted OR = 3.881, 95% CI = 1.222-12.330, P = .021). The
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patients with a SARC-F value of >4 had a 3.88 times higher risk
of hospitalization compared to those with a SARC-F value of <4
(OR=3.882,95% Cl=1.340-11.252, P=.012). However, the effect
of SARC-F on hospitalization was not statistically significant
when adjusted for age and MCCI (adjusted OR =2.307, 95% Cl =
0.691-7.700, P = .174).

We included age, gender, DM, vascular access, MCCI, dialysis
time, Kt/V, hemoglobin, albumin, BMI, HGS, SMMI, and SARC-F
score in the univariate and multiple Poisson regression analy-
sis to determine the predictors of length of stay in hospital also
(Table 3). Handgrip strength, SMMI, and SARC-F scores were
included in the analysis, both numerically and categorized.
In model 1, both univariate and multiple analysis, while the
increase in age, MCCI, hemoglobin, albumin, SMMI, and SARC-F
values increased the length of stay in hospital, the increase
in dialysis time Kt/V and HGS values decreased this length.
Although, there was no significant effect of BMI on length of
stay in hospital (P =.378) in the univariate analysis, the effect of
BMI was significant in the multiple analysis. In model 2, both
univariate and multiple analyses, male compared to female,
permanent catheter compared to AVF, low muscle strength
compared to normal, low SMMI compared to normal, and sar-
copenia compared to non-sarcopenia were expected to have a
rate greater for the length of stay in hospital. Moreover, patients
with DM had a longer length of stay in hospital compared to
patients without DM in the univariate analysis, but the effect of
DM was not significantly in the multiple analysis.

DISCUSSION

In this study, we found that low HGS increased the risk of hospi-
talization and increased mortality depending on comorbidities
after a 1-year follow-up period in hemodialysis patients. On the
other hand, we found that low HGS and a SARC-F value of 4 and
above were correlated with increased length of hospital stay.
However, we could not find any effect of BMI and SMM (BMI) on
mortality, hospitalization, and length of stay.

The revised EWSGOP?2 criteria for sarcopenia screening recom-
mend SARC-F, which is a simple, inexpensive, and easily appli-
cable test.! SARC-F in hemodialysis patients in the literature
by Yamamoto et al??> examined the relationship between the
physical limitation and SARC-F. They found that patients with
SARC-F>4 had lower handgrip and leg strength, shorter one-leg
standing time, slower gait speed, and significantly lower short
physical performance battery. However, they did not determine
the body composition required for the measurement of muscle
mass, a component of the sarcopenia diagnosis, and stated that
this was the limitation of their study.?? Although the correlation
between the SARC-F scale and morbidity and mortality has not
been studied in hemodialysis patients, there are a few studies
conducted on other patient groups. In a comprehensive study
conducted by Yang et al® on elderly patients living in a nurs-
ing home, whether SARC-F and SARC-CalF predicted mortality
after 1 year was comparatively investigated, and it was found
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Table 3. Evaluation of Risk Factors for Length of Stay in Hospital in Hemodialysis Patients by Univariate and Multiple Poisson Regression
Analysis
Univariate Multiple
IRR (95% CI) P IRR (95% Cl) P
Model 1 - Numerical variables
Age (years) 1.03 (1.02-1.03) <.001 1.02 (1.01-1.03) <.001
MCCI 1.10(1.07-1.12) <.001 0.94 (0.90-0.97) <.001
Dialysis time (months) 0.99 (0.98-0.99) <.001 0.98 (0.98-0.99) .001
Kt/V 0.56 (0.45-0.68) <.001 0.58 (0.44-0.77) <.001
Hemoglobin (g/dL) 1.10 (1.04-1.16) <.001 1.12 (1.06-1.18) <.001
Albumin (g/dL) 1.07 (1.03-1.11) <.001 1.17 (1.11-1.23) <.001
BMI (kg/m?) 0.99 (0.98-1.01) 378 0.96 (0.94-0.98) <.001
HGS (kg) 0.95 (0.94-0.96) <.001 0.93 (0.92-0.94) <.001
SMMI (BMI) [kg/(kg/m?)] 1.56 (1.18-2.07) .002 3.79 (2.33-6.25) <.001
SARC-F Score 1.14 (1.11-1.16) <.001 1.12 (1.09-1.16) <.001
Model 2 - Categorical variables
Gender
Female (n=32) [Reference] [Reference]
Male (n=35) 1.61 (1.41-1.84) <.001 1.27 (1.10-1.46) .001
Diabetes mellitus
No (n=44) [Reference]
Yes (n=22) 1.21(1.06-1.38) .004 -
Vascular access
Permanent catheter (n =34) [Reference] [Reference]
AVF (n=33) 0.39 (0.34-0.45) <.001 0.50 (0.43-0.58) <.001
HGS level
Normal muscle strength (n =27) [Reference] [Reference]
Low muscle strength (n = 40) 2.62 (2.24-3.06) <.001 1.77 (1.47-2.13) <.001
SMMI (BMI) level
Low (n = 46) [Reference] [Reference]
Normal (n =21) 0.94 (0.82-1.08) 385 0.72 (0.62-0.83) <.001
SARC-F level
Non-Sarcopenia (SARC-F score < 4) (n =28) [Reference] [Reference]
Sarcopenia (SARC-F score > 4) (n=39) 1.49(1.31-1.69) <.001 1.42 (1.24-1.64) <.001
Bold values denote statistical significance at the P < .05 level.
MCCI, modified Charlson comorbidity index; SMMI, skeletal muscle mass index; BMI, body mass index; HGS, hand grip strength; IRR, incidence rate ratio SARC-F, strength,
assistance with walking, rising from a chair, climbing stairs, and falls; HGS, handgrip strength; SMMI (BMI), skeletal muscle mass/body mass index.

that SARC-F was a better predictor. In China, the SARC-F and
Ishii scores were compared for 1-year re-hospitalization, and
SARC-F was found to be a better predictor for re-hospitaliza-
tion.?* Again, SARC-F was found to be a significant predictor
for 2-year mortality in a study conducted on elderly patients.?
We found that SARC-F did not significantly predict mortality in
hemodialysis patients. At 1 year follow-up, hospitalization was

significantly higher in those with a SARC-F value of > 4, but this
effect was associated with age and comorbidity. The length of
stay increased as the SARC-F score increased. In our study, the
fact that SARC-F had no effect on mortality might be associated
with several reasons. Different patient population, a 1-year fol-
low-up period, and low number of patients in our study might
have affected the results.
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In this study, we evaluated muscle strength with HGS. There are
many studies showing that HGS predicts hospitalization and
mortality in dialysis patients.®2! In our study, the mortality risk
of the patients with low HGS was 9.86 times higher compared
to the ones who had normal HGS. However, when adjustment
was made for the comorbidity factor, this effect disappeared.
But even when adjustment for risk of hospitalization, age, and
MCC value was made, the effect of those with low HGS was 3.88
times higher compared to those with high HGS. Again, there was
a negative correlation between hospitalization time and HGS.

We evaluated muscle strength with muscle mass with SMM
(BMI). We used the values set by Bahat et al'® for patients as
the cut-off value. Kittiskulnam et al have shown that the use
of SMM (height?) in hemodialysis patients shows lower muscle
mass prevalence. Therefore, the use of SMM (BMI) may be more
appropriate.2® In our study, we could not find a correlation
between SMM (BMI) and hospitalization and mortality. In fact,
some studies conducted in the last 10 years were consistent
with our results. In a long-term follow-up study conducted by
Isoyama et al.?” muscle strength rather than muscle mass was
associated with mortality in hemodialysis patients. Similarly,
Kittiskulnam et al?® did not find a correlation between muscle
mass and mortality. Lin et al*® showed that muscle strength was
a better predictor for hospitalization and mortality compared to
muscle mass.*®

Unlike the above-mentioned studies, we comparatively inves-
tigated whether SARC-F was a good predictor for hospitaliza-
tion and mortality in hemodialysis patients, in addition to other
criteria of sarcopenia. At the end of the study, we observed that
SARC-F did not predict mortality and its effect on hospitalization
depended on age and comorbidities. However, there was a posi-
tive correlation between SARC-F and length of stay. Although the
effect of HGS on mortality depended on comorbidities, its effect on
hospitalization and length of stay was more significant. However,
muscle mass had no effect on hospitalization or mortality.

This study has some limitations. The number of patients
included in our study was low, it was a single-centered study
and our follow-up period was 1 year. However, it is the first
study to investigate the predictive effect of SARC-F in terms of
hospitalization and mortality in hemodialysis patients.

CONCLUSION

In conclusion, we found that muscle strength was the best pre-
dictor among the sarcopenia parameters, while SARC-F, an easy
and simple test, was an acceptable test in predicting hospital-
ization. However, we think that these results should be sup-
ported by larger and long-term studies.
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