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Introduction

Sarcopenia is one of the new geriatric giants. Sarcopenia 
was defined as ‘’a syndrome characterized by progressive 
and generalized loss of skeletal muscle mass and strength 
with an appreciated risk of adverse outcomes including 
physical disability, poor quality of life and death’’1.

Sarcopenia is an under-diagnosed. Elderly subjects who 
have a history of recent significant weight loss or those who 
appear malnourished including alcoholics and those with 
chronic medical conditions associated with loss of muscle 
(e.g. diabetes, chronic heart, lung, kidney and liver disorders) 
should be screened for sarcopenia2.

The diagnosis of sarcopenia depends mainly on low 
muscle strength as a key characteristic of sarcopenia, uses 
detection of low muscle quantity and quality to confirm 
the sarcopenia diagnosis, and identifies poor physical 
performance as indicative of severe sarcopenia3.

Muscle mass could be assessed by a wide range of 
techniques. Three imaging techniques have been used to 
estimate muscle mass: computed tomography (CT scan), 
magnetic resonance imaging (MRI) and dual energy X-ray 

absorptiometry (DXA)4. Bioelectrical impedance analysis 
(BIA) is used to estimate the volume of fat and lean body mass. 
The test is inexpensive, easy to use, readily reproducible, and 
appropriate for both ambulatory and bedridden patients. BIA 
measurement techniques have been found to correlate well 
with MRI predictions5. 

Muscle strength assessment could be done through 
handgrip strength measurement. Low handgrip strength 
(HGS) is a clinical marker of poor mobility and a better 
predictor of clinical outcomes than low muscle mass6. 

Abstract

Objectives: Sarcopenia is prevalent among geriatric patients and it has a high rate of negative health related 
outcomes. Diagnostic and assessment approaches are not always feasible. The aim of the study was to detect 
a valid screening tool for sarcopenia that could be used easily in acute care setting. Methods: A cross sectional 
study was conducted in Geriatrics department, Ain Shams University Hospital. 127 inpatient elderly participants 
were recruited. Sarcopenia was defined according to the European Working Groups on Sarcopenia in Older People 
(EWGSOP) criteria as low skeletal muscle mass with either low handgrip strength or slow gait speed. Muscle mass 
was measured by bioelectrical impedance analysis (BIA). Two screening methods for sarcopenia were investigated, 
namely SARC-F questionnaire and Ishii equation including age, handgrip, and calf circumference (CC). Results: Both 
SARC-F questionnaire and Ishii equation can detect sarcopenia in both genders and both showed good agreement 
with the standard diagnostic method. Combining SARC-F to Ishii equation improved the diagnostic accuracy, with a 
higher sensitivity and specificity. Conclusions: SARC-F and Ishii equation could be used as a valid simple screening 
tool in acute hospital setting. Combing these two screening tools resulted in better diagnostic accuracy with higher 
sensitivity and specificity.

Keywords: Elderly, Hospitalized, Sarcopenia, Screening, Tool

The authors have no conflict of interest.

Corresponding author: Mohamad Ahmad Alsadany, 
MD. Geriatrics and Gerontology department, Faculty of 
Medicine, Ain Shams University, Abbassia district, Ramsis 
street, Cairo, Egypt

E-mail: mohamadalsadany@yahoo.com

Edited by: Yannis Dionyssiotis

Accepted 9 March 2021

111JFSF | September 2021 | Vol. 6, No. 3 | 111-118

P
ub

lis
he

d 
un

de
r 

C
re

at
iv

e 
C

om
m

on
 L

ic
en

se
 C

C
 B

Y
-N

C
-S

A
 4

.0
 (A

tt
ri

bu
ti

on
-N

on
 C

om
m

er
ci

al
-S

ha
re

A
lik

e)

doi: 10.22540/JFSF-06-111



JFSF112

M.A. Alsadany et al. 

Physical performance could be assessed by the Short 
Physical Performance Battery (SPPB)7, the usual gait speed8, 
or the timed get-up-and-go (TUG) test9.

Due to its clinical importance, screening methods for 
sarcopenia were created to avoid complex measurements, 
which may not be feasible everywhere and hard to apply on 
a wide base. Examples of these screening methods include 
SARC-F questionnaire10-13 Ishii equation14 and another tool 
by Goodman et al15.

Although sarcopenia has clear deleterious effects, most 
of clinicians appear unaware of its existence and rarely 
make the diagnosis16. Clinicians need simple and quick tool 
to screen for sarcopenia. Most of the existing sarcopenia 
screening methods were not tested in acute setting. We 
aimed to detect a valid and feasible sarcopenia screening 
method to be used in everyday practice.

Material and methods

This was a single center cross sectional study that 
included 127 older adults, both men and women, 60 years 
old and above, who were admitted to Ain Shams University 
Hospital (El-Demerdash), Cairo, Egypt. All elderly patients 
who were admitted during the time from January 2018 
to August 2018 were considered potentially eligible for 

the study. Then we excluded those patients who refused 
to participate in the study, patients with significant 
cognitive impairment (MMSE ≥24), delirium, patients 
with end stage disease or terminal illness, and patients 
on chemotherapy or other medications that could affect 
muscle assessment. Flowchart of subjects’ recruitment 
was illustrated (Figure 1). 

Working protocol

Screening for sarcopenia was done at first by using the 
two screening tools; SARC-F questionnaire and Ishii equation 
the include age, handgrip, and calf circumference (CC). Then, 
the diagnosis of sarcopenia was done using a standardized 
method. We were attempting to compare these two 
screening tools with the standardized method in diagnosis 
of sarcopenia. The standardized method is done according 
to European Working Groups on Sarcopenia in Older People 
(EWGSOP) in older population by measuring muscle mass, 
muscle strength and muscle performance.

The screening methods that we used were chosen out 
of a five known screening tests for sarcopenia; (a) SARC-F 
questionnaire10,17; (b) a screening grid for low muscle mass 
by age and body mass index (BMI)15; (c) Ishii equation for 
prediction of sarcopenia using age, handgrip strength and 

Figure 1. Flowchart of subject’s recruitment.
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calf circumference14; (d) an anthropometric prediction 
equation in combination with a measure of muscle function 
(ASMPE)18; and (e) a two-step algorithm using gait speed 
assessment and handgrip strength1.

A pilot study was done initially, in which these five 
screening methods were applied on 15 cases. The results 
of this pilot study were in favor of SARC-F questionnaire and 
Ishii equation. According to this pilot study, we found that 
SARC-F had the highest sensitivity (100%) compared to 
other screening tests, with high negative predictive value 
(100%). The sum score of the Ishii equation (including age/
grip strength/CC) had the highest specificity (100%) with a 
high positive predictive value (100%).

Assessment / Diagnosis of sarcopenia

The workup for assessment /diagnosis of sarcopenia was 
carried out for every participant within the first 48 hours of 
admission to the inpatient unit in the Geriatrics department. 
All the assessment tests were performed during daytime 
from 09:00-16:00., by one of this study authors. 

A.  Diagnosis of sarcopenia was done according to 
EWGSOP by presence of low muscle mass and either 
low muscle strength or poor physical performance

 1. Measurement of muscle mass: 
  This was done by bioelectrical Impedance Analysis (BIA) 

using beurer Glass diagnostic scale (BG42, Germany). 
It measures the volume of fat and the lean body mass. 
The subjects stood over the scale after filling in data as 
age, height, gender, and level of activity (scored form a 
minimum of 1 and a maximum of 5). Absolute muscle 
mass was measured, and total skeletal muscle mass index 
(TSMMI) was calculated. TSMMI=absolute muscle mass/ 
height in m2. The cut off points for low muscle mass was 
≤10.75 kg/m2 in men and ≤6.75 kg/m2 in women5.

 2. Measurement of Muscle Strength: 
  A handheld dynamometer (Jamar Hydraulic hand 

dynamometer; 5030J1, USA) was used to assess muscle 
strength. Participants were instructed to keep their arms 
by the sides of their body. The participant squeezed the 
dynamometer with the dominant hand using maximum 
isometric effort. No other body movement was allowed 
and the better performance of the three trials was used19. 
Low muscle strength was defined as hand grip strength 
less than 30 kg in men and 20 kg in women6.

 3. Physical performance: 
  This was assessed by usual gait speed. Each Participant 

was instructed to walk over a 10-m straight course at 
their usual speed. Usual gait speed is derived from 4 m 
divided by the time in seconds spent in the middle 4 m. 
Good reproducibility of this measurement was reported 
previously. Usual gait speed values in the lowest quintile 
were classified as low physical performance. Cut-off 
values are 0.8 m/s for both genders)6.

B. Sarcopenia screening: 

  This was done by using two screening tools: the Ishii 
equation and a SARC-F questionnaire.

 (a) Ishii et al, Equation:
  They found that the probability of sarcopenia could be 

estimated using a score chart, which includes three 
variables: age, grip strength, and calf circumference but 
essentially this tool worked best to rule-out those at risk 
of sarcopenia14.

  Score in men= [0.62×(age-64)] – [3.09×(grip 
strength-50)] – [4.64×(calf circumference-42)]. Score in 
women= [0.80×(age-64)] – [5.09×(grip strength-34)] – 
[3.28×(calf circumference-42)]. Sum score above 105 
in men and 120 in women determines people having a 
high probability of sarcopenia14. Calf circumference is 
measured on the right calf, while the subject is sitting. 
The measuring tape is placed around the calf and moved 
up and down to locate the maximum circumference in 
a plane perpendicular to the long axis of the calf, then 
its wrapped around the calf but not tight and the calf 
circumference is recorded to the nearest 0.1 cm20.

 (b) SARC-F questionnaire: 
  SARC-F questionnaire is a screening tool for sarcopenia. 

It Assesses 5 domains: Strength, assistance in walking, 
rising from a chair, climbing stairs, and history of 
falls10. 

  Strength: how much difficulty do you have in lifting and 
carrying 5 Kg (None: 0; Some: 1; A lot or unable: 2); 
Assistance in walking: how much difficulty do you have 
walking across a room (none: 0; some: 1; a lot, use aids, 
or unable: 2); Rise from a chair: how much difficulty do 
you have transferring from a chair or bed (none: 0; some: 
1; a lot or unable without help: 2); Climb stairs: how much 
difficulty do you have climbing a flight of 10 stairs (none: 
0; some: 1; a lot or unable: 2); History of falls: how many 
times have you fallen in the past year (none: 0; 1-3 falls: 
1; >4 falls: 2). Participants with a total score ≥4 were 
classified as positive screening for sarcopenia. SARC-F is 
recommended as a screening tool for sarcopenia in the 
EWGSOP2 consensus3.

  The strength of SARC-F screening tool is related to the 
simplicity of its questions, it does not require complex 
measurements of strength or gait speed. In addition, this 
tool has been linked to predicting clinical outcome and 
therefore, has clinical relevance when it comes positive11. 
SARC-F questionnaire has been validated in many studies 
among community dwellers elderly. The results of these 
studies are comparable and consistently showed good 
diagnostic accuracy characterized by low sensitivity and 
high specificity21.

Covariates:

Socio-demographic variables as age and gender 
were assessed. Participants were screened for cognitive 
impairment by MMSE22 and screened for depression by 
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PHQ9 where scores of equal or more than three considered 
positive23. Functional assessment was done by ADL and 
IADL depending on the participants’ self-reported difficulty 
in performing different activities24,25. Nutritional assessment 
was done using the mini nutritional assessment form26 and 
risk of falls27. 

Statistical analysis

Analysis of data was performed by using the Statistical 
Package for Social Science (SPSS16). Description of all data 
in the form of mean (M) and standard deviation (SD) for all 
quantitative variables was done. Frequency and percentage 
were done for all qualitative variables. Comparison between 
quantitative variables was done using t-test to compare 
two groups. Comparison of qualitative variables was done 
using the Chi-square or Fisher exact tests when appropriate. 
Significant level was measured according to P value 
(probability). P>0.05 is insignificant, p<0.05 is significant 
and p<0.01 is highly significant.

Results

This study included 65 men in whom 31 were diagnosed 
as sarcopenic and 62 women in whom 15 were diagnosed as 
sarcopenic by the standard diagnostic method. Sarcopenic 
participants were older and less educated (p<0.05). 
No significant differences between sarcopenic and non-
sarcopenic participants regarding smoking, alcohol intake 

(p>0.05). Charlson comorbidity index was significantly 
higher in sarcopenic compared to non-sarcopenic only in 
women but not in men (p <0.05) (Table 1).

SARC-F questionnaire’s total score could differentiate 
sarcopenic from non-sarcopenic in both men and women. 
SARC-F questionnaire’s individual items were also 
significantly different in both genders (P<0.05). Ishii equation 
showed a statistically significant difference between 
sarcopenic and non-sarcopenic in both men and women as 
well (Table 2).

All muscle assessment tools (namely, hand grip, BMI, calf 
circumference (CC), BIA, and gait speed) were significantly 
affected in sarcopenic participants in both gender (p<0.05). 
All these differences were statistically significant except gait 
speed in women (Table 3).

Comparing the screening methods (SARC-F and Ishii 
equation) to the standard diagnosis for sarcopenia showed 
good agreement with the standard diagnostic method. 
SARC-F questionnaire had agreement of 78.46% in men 
and 82.25% in women, while the equation had agreement 
of 80% in men and 88% in women.

A receiver operating characteristic curve (ROC curve) 
was performed to reveal accuracy of screening tests in 
detecting sarcopenia. SARC-F showed a good discriminative 
property to predict sarcopenia in general nonetheless with 
a better performance in women than in men. Ishii equation 
showed a good discriminative property in both genders 
likewise. Combining these two screening methods improved 

Men (n=65) Women (n=62)

Sarcopenic (n=31) Non-Sarcopenic (n= 34) Sarcopenic (n= 15) Non-Sarcopenic (n= 47)

Age in years (mean ± SD) 70.23 ± 6.37 62.03 ± 3.01 67.33 ± 6.7 63.5 ± 3.1

p-value <0.001 (T) 0.004 (T)

Smoking Non-smoker (N %) 19 (61.3%) 13 (48.2%) 13 (86.7%) 74 (100.0%)

Current smoker  
(N %)

12 (38.7%) 21 (61.8%) 2 (13.3%) 0 (0.0%)

p-value 0.175 (F) 0.01 (F)

Alcohol 
intake

Consumer (N %) 2 (6.5%) 0 (0.0%) 0 (0.0%) 0 (0.0%)

Non-consumer (N %) 29 (93.5%) 34 (100.0%) 15 (100.0%) 47 (100.0%)

p-value 0.224 (F) ---

Years of 
education

< 6 years 14 (45.2%) 3 (8.8%) 13 (86.7%) 13 (28.3%)

≥ 6 years 17 (54.8%) 31 (91.2%) 2 (13.3%) 33 (71.7%)

 p-value 0.001 (F) 0.000 (F)

Charlson Comorbidity index 2.77 ± 1.59 2.26 ± 1.40 3 ± 1.1 1.19 ± 0.97

p-value 0.174 (T) 0.001 (T)

Data are presented as mean ± SD or %. Independent student ‘t’ test (t), Chi-square test (c), and Fisher’s Exact test (F) were used. Significant 
p-value if p<0.05.

Table 1. Demographic and clinical characteristics.
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the diagnostic accuracy in detecting sarcopenia, with a 
higher sensitivity and specificity in both genders. While calf 
circumference alone was found to be just a fair discriminative 
test to detect sarcopenia only in men (Τable 4).

Discussion

Sarcopenia is an important and prevalent health problem 
in older adults that carries a high rate of negative health 
related outcomes. In this study, we investigated the two well-
known screening tools for sarcopenia, SARC-F and Ishii et 
al equation to detect a simple and valid screening tool that 
could be used in recognition of sarcopenia in acute hospital 
setting aside from the standard diagnostic methods.

Regarding SARC-F tool, we found that SARC-F scores 
were significantly higher in sarcopenic compared to non-
sarcopenic participants. Besides, SARC-F’s individual items 

(namely, strength score, assistance in walking score, rise 
from chair score, climbing stairs score, and falls score) 
showed significant differences between sarcopenic and non-
sarcopenic participants in both men and women.

In the current study, SARC-F questionnaire showed 
good agreement with the standard method for diagnosis of 
sarcopenia in both men and women (78.46% in men and 
82.25% in women). ROC curve analysis of SARC-F revealed 
that the area under the curve was the same in both genders 
(0.93). The sensitivity was higher in women compared 
to men (93% vs 62% respectively), while the specificity 
was higher in men compared to women (91% vs 80% 
respectively). This could be related to the subjective element 
of the test and little prevalence of sarcopenia among picked 
women in this study. 

In agreement with the previous findings, Malmstrom et 
al., 201610 reported that SARC-F questionnaire is internally 

Men Women

Sarcopenic 
(by standard) 

(n= 31)

Non-
sarcopenic 

(by standard) 
(n= 34)

p-value
Sarcopenic 

(by standard) 
(n=15)

Non-
sarcopenic 

(by standard) 
(n= 47)

p-value

SARCF total score (mean± SD) 4.52 ± 2.64 0.56 ± 1.24 <0.001(T) 5.8 ± 2.17 2.3 ± 1.5 <0.001(T)

SARC-F 
Items

Strength 
score

0.00 8 (25.8%) 31 (91.2%)

<0.001(C)

1 (6.7%) 18 (38.3%)

0.000(c)1.00 14 (45.2%) 3 (8.8%) 4 (26.7%) 27 (57.4%)

2.00 9 (29.0%) 0 (0.0%) 10 (66.7%) 2 (4.3%)

Assistance 
in walking 

score

0.00 12 (38.7%) 32 (94.1%)

<0.001(C)

1 (6.7%) 38 (80.9%)

0.001(F)1.00 16 (51.6%) 2 (5.9%) 14 (93.3%) 9 (19.1%)

2.00 2 (6.5%) 0 (0.0%) 0 (0.0%) 0 (0.0%)

Rise from 
chair score

0.00 14 (45.2%) 32 (94.1%)

<0.001(C)

2 (13.3%) 31 (66%)

0.001(F)1.00 15 (48.4%) 2 (5.9%) 13 (86.7%) 16 (34%)

2.00 2 (6.5%) 0 (0.0%) 0 (0.0%) 0 (0.0%)

Climbing 
stairs score

0.00 1 (3.2%) 26 (76.5%)

<0.001(C)

0 (0.0%) 6 (12.8%)

0.005(F)1.00 17 (54.8%) 6 (17.6%) 6 (40%) 37 (78.7%)

2.00 13 (41.9%) 2 (5.9%) 9 (60%) 4 (8.5%)

Falls score

0.00 16 (51.6%) 34 (100.0%)

<0.001(C)

8 (53.3%) 44 (93.6%)

<0.001(F)1.00 7 (22.6%) 0 (0.0%) 3 (20%) 0 (0%)

2.00 8 (25.8%) 0 (0.0%) 4 (26.7%) 3 (6.4%)

Screening 
by SARC-F

Sarcopenic 20 (64.5%) 3 (8.8%)
<0.001(F)

14 (93.3%) 10 (21.3%)
0.001(F)

Not sarcopenic 11 (35.5%) 31 (91.2%) 1 (6.7%) 37 (78.7%)

Equation Score (mean± SD) 133±36.9 59.2±43 0.000(T) 138±19 82.7±29.7 0.000(T)

Screening 
by Equation

Sarcopenic (N %) 27 (87.1%) 9 (26.5%)
<0.001(F)

12 (80%) 4 (8.5%)
0.002(C)

Not sarcopenic (N %) 4 (12.9%) 25 (73.5%) 3 (20%) 43 (91.5%)

Data are presented as mean ± SD or %. Independent student ‘t’ test (T), Chi-square test (C), and Fisher’s Exact test (F) were used. Significant 
p-value if p<0.05.

Table 2. SARC-F questionnaire and Equation among participants.
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consistent and valid for detecting persons at risk for adverse 
outcomes from sarcopenia. Moreover, SARC-F questionnaire 
has been validated as a screening tool among community 
dwellers elderly by Woo et al, and their results showed good 

diagnostic accuracy, low sensitivity, and high specificity28. 
Additionally, Yang et al, 2018 found that using only 

3 items (strength, ability to climb stairs and need for 
assistance in walking) of the 5 item questionnaire improved 

Men Women

Sarcopenic 
(by standard) 

(n= 31)

Non-sarcopenic  
(by standard) 

(n= 34)
p-value

Sarcopenic 
(by standard) 

(n= 15)

Non-sarcopenic 
(by standard) 

(n= 47)
p-value

Hand grip (Kg) (mean± SD) 20.32 ± 8.06 36.35 ± 11.34 <0.001(T) 11± 3.9 19.6± 5.1 0.01(T)

Hand grip cut 
off

Sarcopenic (N %) 28 (90.3%) 7 (20.6%)

<0.001(C)

14 (93.3%) 16 (34%)

0.001(F)
Non- sarcopenic 

(N %)
3 (9.7%) 27 (79.4%) 1 (6.7%) 31 (66%)

Body mass index (BMI) (Kg/m2) 
(mean± SD)

23.48 ± 3.02 27.72 ± 4.45 0.000(T) 27.8 ± 5.1 34.58 ± 6.4 0.000(T)

Calf muscle circumference (cm) 
(mean± SD)

33.94 ± 4.47 38.06 ± 2.99 <0.001(T) 36.5± 2.6 38.9 ± 4.2 0.03(T)

Bioelectrical impedance analysis 
(BIA) (mean± SD)

8.50 ± 1.08 9.92 ± 1.64 <0.001(T) 6.8 ± 1.8 9.5 ± 1.48 <0.001(T)

BIA cut off 

Sarcopenic (N %) 31 (100.0%) 20 (58.8%)

<0.001(C)

7 (46.7%) 0 (0%)

<0.001(F)
Non-sarcopenic 

(N %)
0 (0.0%) 14 (41.2%) 8 (53.3%) 47 (100%)

Gait speed (m/sec) (mean± SD) 0.44 ± 0.21 0.84 ± 0.20 <0.001(T) 0.36 ± 0.21 0.59 ± 0.21 0.001(T)

Gait speed 
cut off

Sarcopenic (N %) 28 (90.3%) 6 (17.6%)

<0.001(C)

14(93.3%) 40 (85.1%)

0.372(F)
Non-sarcopenic 

(N %)
3 (9.7%) 28 (82.4%) 1 (6.7%) 7 (14.9%)

Data are presented as mean ± SD or %. Independent student ‘t’ test (t), Chi-square test (C), and Fisher’s Exact test (F) were used. Significant 
p-value if p<0.05.

Table 3. Muscle assessment tools for all participants.

Tools AUC (95% CI)
Cut-off 
value

Senst. Specif. PPV NPV p-value

SARC-F
Men 0.93 (0.84 to 0.98) ≥ 3 62% 91% 90.9% 74.4% 0.0001

Women 0.93(0.8374 to 1) ≥ 4 93% 80% 58.3% 97.4% 0.001

Equation
Men 0.93 (0.83 to 0.98) ≤100 87% 75% 75% 86% 0.00

Women 0.86 (0.79 to 0.98) ≤115 80% 78% 93% 76.6% 0.001

SARC-F + 
Equation

Men 0.92(0.87-0.97) 0.38 96% 75% 91.3% 76.2% 0.000

Women 0.95(0.89-1) 0.5 96% 87% 86.7% 95.7% 0.001

CC
Men 0.77 (0.65 to 0.86) ≤36 77.4% 70.6% 70.6% 77.4% 0.001

Women 0.63 (0.4 to 0.67) ≤36.5 60% 47% 40% 77.2% 0.76

SARC-F + 
CC 

Men 0.93(0.89-0.98) 0.41 96% 75% 91% 76% 0.000

Women 0.95(0.88-1) 0.43 95% 80% 85.7% 93.8% 0.00

ROC; receiver operating characteristic, AUC; Area under the curve, CC; Calf Circumference, PPV; positive predictive value, NPV; negative predictive 
value.

Table 4. ROC curve analysis for the screening tools used for detecting sarcopenia. 
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the diagnostic area under the curve values and had the 
highest predictive value of adverse outcomes17. SARC-F 
questionnaire is easier and requires no instruments and 
highly recommended by EWGSOP and Society of Sarcopenia, 
cachexia and Wasting Disorders16,18.

The second screening tool addressed in our study was 
the equation of Ishii et al. This equation tool worked best 
to rule-out those at-risk of sarcopenia as was proved by 
the study done by Ishii et al14, that resulted in selection of 
three easily obtainable variables (age, grip strength and 
calf circumference) that were significantly associated with 
sarcopenia. This model with the three variables had excellent 
discrimination for sarcopenia based on more stringent cut-
off levels for grip strength and usual gait speed. However, it 
needs complex calculation and time.

In our study, we found that the equation scores showed 
significant differences between sarcopenic and non-
sarcopenic participants in both genders. The agreement 
between the equation and the standard diagnostic method 
was also found good, with better agreement in women 
compared to men (86% vs 80%). The ROC curve analysis 
of the equation for sarcopenia screening showed sensitivity 
at 87% and specificity 80% in men participants. while 
in women participants it showed a bit lower results with 
sensitivity at 80% and specificity 78%. Meanwhile, the 
area under the curve was 0.93, 0.86 in men and women, 
respectively.

We combined the two screening tools (Ishii et al equation 
and SARC-F questionnaire), as a trial to improve the 
screening performance, we found that sensitivity increased 
to 96% in both men and women, while specificity improved 
to 75%, 87% in men and women respectively. Also, to 
improve the specificity of SARC-F questionnaire, we add 
calf circumference measurement to SARC-F questionnaire, 
and this improved the screening performance in both men 
and women as sensitivity raised to 96% in men (area under 
the curve: 0.93 (95% CI 0.89- 0.98), and 95% in women 
(area under the curve: 0.95 (95% CI 0.88-1). Our results 
were similar to Barbosa et al29, and Bahat et al30, who 
had the same results when they combined SARC- F to calf 
circumference as this increased diagnostic accuracy of this 
screening test among community dwellers.

Based on Area under the Curve (AUC) calculation, both 
SARC-F and the equation of Ishii et al showed excellent 
discrimination property between sarcopenic and non-
sarcopenic participants in men (AUC=0.93 for both tests), 
while in women, SARC-F showed a better discriminative 
property compared to the equation (AUC=0.93 vs 0.86). 

As a conclusion, both SARC-F questionnaire and Ishii 
equation are easy and reliable screening methods for 
sarcopenia in acute hospital settings. Combing SARC-F 
questionnaire and the equation improved diagnostic accuracy 
in both genders. Also, combined SARC-F questionnaire 
with Calf Circumference measurement improved diagnostic 
accuracy in both genders. The Ishii equation was reliable 

screening test in both genders as an objective screening 
tool. Combining two screening methods, either SARC-F plus 
the equation or SARC-F plus CC measurement increase the 
diagnostic property for detecting sarcopenia. The clinical 
benefit of implementing this simple and cheap screening 
tools is detection of sarcopenia among hospitalized, elderly 
patients, especially in case of patient’s inability to stand 
unsupported on BIA device or unavailability of diagnostic 
devices such as ultrasound or CT. Early diagnosis of 
sarcopenia among older adult patients, in acute hospital 
settings, will result in early implementation of the proper 
intervention plan aiming to improve their functional status 
and health-related outcome. 

The main limitations in our study were its relatively 
small sample size and the exclusion criteria that resulted in 
excluding those subjects who were unable to complete the 
tests for assessment of sarcopenia such as terminally ill 
patients, patients with end-organ failure, and those receiving 
chemotherapy or other medications that potentially have a 
negative effect on muscle. The exclusion of such high number 
of the admitted patients (total 296) lowered our sample size 
and may cause underestimation of sarcopenia in our study.

Clinical application

We need to incorporate an objective sarcopenia screening 
tool to comprehensive geriatric assessment for elderly.
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