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Abstract

Background/objectives Sarcopenia is an age-related muscle disease associated with higher mortality, morbidity risk and
health costs. An easy and convenient sarcopenia screening test would be hugely valuable for clinical critical care. The study
aimed to assess handgrip strength (HGS) as a screening tool for sarcopenia in acute care-unit inpatients, using the EWGSOP
1 reference-standard definition.

Subjects/methods Inpatients, aged 75 years old or above, of two acute care wards—a multidisciplinary care unit (MCU) and
a geriatric care unit (GCU), were included between September 2017 and June 2018 in a cross-sectional study. HGS,
sarcopenia, nutritional status, functional status, number of medications and sociodemographic data were collected. The
accuracy of HGS as a screening test for sarcopenia was assessed by gender using receiver operating characteristic (ROC)
curves and area under the curve (AUC) in a population of older patients (n =223; age: 85.8 yrs; BMI: 26.7 kg/m?).
Results Screening was positive (patients confirmed with sarcopenia by the HGS test) with cut-off values of 18 kg for women
and 25.5 kg for men, with ROC analysis giving a sensitivity of 92.9% in women and 78.6% in men. ROC curve analysis
found also that HGS should be strictly higher than 15 kg in women and 18 kg in men to maximise AUC. Prevalence of
sarcopenia according to the EWGSOP1 definition was 31.8% (95% CI: 22.1-41.6%) in the MCU and 27.8% (95% CI:
19.6-36.0%) in the GCU.

Conclusions Acute care wards can use HGS as a valid, easy tool for early screening of sarcopenia.

Highlights

e Handgrip strength is a valid and clinically practicable test, for screening early-onset sarcopenia during hospitalisation.
e Handgrip strength cut-off values of 18 kg in women and 25.5 kg in men gave 92.9% and 78.6% sensitivity, respectively.
e One-third of patients admitted to acute care wards have sarcopenia.
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Introduction

Sarcopenia is an age-related muscle disease associated with
higher mortality, morbidity risk [1-13], falls in older peo-
ple, cognitive disorders, surgical complications, and longer
hospital stays [4, 5, 7, 8, 10, 11]. An easy and convenient
sarcopenia screening test would therefore be hugely valu-
able, especially when patients are admitted to critical care
settings. However, to our knowledge, there is still no easy
and practicable screening tool for use by any care workers
in any older-adult setting (community-dwelling, hospital
and retirement home).

Patients with sarcopenia have a significantly higher mor-
tality rate, not only during their hospital stay but also in the
year after discharge [2, 6, 11-14]. Sarcopenia also carries a
significant economic burden. Hospitalisation and social
healthcare costs are higher in patients with sarcopenia irre-
spective of age [15, 16]. The number of patients with sar-
copenia is projected to rise dramatically in Europe, from
19,740,527 in 2016 to 32,338,990 in 2045 [17]. The patho-
genesis of sarcopenia is multifactorial, encompassing genet-
ics, lifestyle factors (lack of exercise, immobilisation, low-
protein/high-fat diet), endocrinology (hormone and cytokine
changes), metabolism (anabolic resistance), and neuromus-
cular factors (motor unit remodelling) [18, 19]. Treatment of
sarcopenia may involve interventions including exercise and
nutrition, but further evidence is needed [14, 18, 20-23].

In 2010, the European Working Group on Sarcopenia in
Older People (EWGSOP) proposed an algorithm for case-
finding based on measures of gait speed and handgrip
strength (HGS) or muscle mass [19]. However, early gait
speed assessment is infeasible in acute settings as it would
delay care [24]. Here, we hypothesise that HGS could be
performed to screen sarcopenia earlier during hospital stay,
as proposed in the EWGSOP2 revision [25].

Our study called sarcopenia in older adult (SARCSA 1)
aimed to assess whether HGS assessment is a relevant
sarcopenia’ screening test in acute care unit inpatients, using
the EWGSOP 2010 reference-standard definition.

Materials/subjects and methods
Study design

A multidepartment cross-sectional study was conducted in
two acute care wards, one multidisciplinary care unit
(MCU) and one geriatric care unit (GCU) between Sep-
tember 2017 and June 2018. It was proposed to inpatients
during the first three days of their hospital stay. Readmitted
patients could not be included a second time. The Confusion
Assessment Method was performed to identify confused
patients [26, 27], and if patients showed confusion or a

medical history of dementia, the study was presented to their
family. We, then checked, inclusion and exclusion criteria.

All data was captured once during the first seven days of
hospital stay, then analysed at Clermont-Ferrand University
Hospital (CFUH) public health unit. The study was spon-
sored by CFUH, validated by its scientific committee,
approved by a local ethic institutional review board [Comité
de Protection des Personnes Sud-Est VI] (AU 1289), and
registered at Clinical Trials.gov. The study was sponsored
also by Nutriset and Nutricia (support from a national
congress research price)

Reporting worked to the Standards for Reporting of
Diagnostic Accuracy statement [28].

Patients

Inpatients aged 275 years were eligible for inclusion.
Exclusion criteria were patients in end-of-life care, inap-
propriate medical situation, patient (or family in background
confusion or dementia) refusal to participate, patients safe-
guarded as vulnerable adults, patients fed exclusively via
percutaneous endoscopic gastrostomy. Patients or family
gave informed consent.

Measures

Sarcopenia was defined as per EWGSOP 2010 as a com-
bination of low muscle mass with diagnosed low muscle
strength or/and low physical performance [19]. Here, we did
not make the EWGSOP 2010-defiined distinction between
sarcopenia and severe.

Low muscle mass was estimated by calculating skeletal
muscle index (SMI) based on bioelectrical-impedance ana-
lysis (BIA) using Bodystat" 1500 (Bodystat, United King-
dom). Four surface electrodes were placed, one on the right
third metacarpal bone, one between the right styloid of the
radius and ulna, one on the right malleoli of the ankle, and
one on the third metatarsal bone, with patients supine for at
least 10 min. BIA was performed in patients with normal
hydration status but not in patients with a pacemaker and
implantable cardioverter-defibrillator. Hydration status was
evaluated by clinical exam and on blood sample. In case of
abnormal hydration status, BIA was done few days after the
entrance in a maximum period of 7 days. SMI was calcu-
lated as absolute skeletal muscle (SM) mass divided by
height squared, with height in metres. SM was calculated
using the Janssen et al. equation. The EWGSOP guidelines
recommended use of normative references (healthy young
adults) with cut-off points set at two standard deviations
below the mean reference value [19]. Cut-off points in the
French population were low SMI values, at <8.6 kg/m? in
men and 6.2kg/m? in women [29]. Muscle strength was
measured by HGS on aJ amar’ hydraulic hand dynamometer
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(Performance Health, France) in sitting position following
the Southampton protocol [30]. Three measures were per-
formed from each side, and the highest and the mean were
used for analysis. HGS is considered low under 30kg in
men and <20 kg in women [19]. Physical performance was
measured using the 4-m gait-speed test, expressed in m/s. It
is considered slow under 0.8 m/s [19]. The same BIA device
and handgrip dynamometer were used on both sites, so that
we are confident on the overall results.

Comorbidity was measured using the Cumulative Illness
Rating Scale- for Geriatrics (CIRS-G) [31], which assesses
comorbidity through 14 organ system categories on a
severity scale from no problem (0) to extremely severe/
immediate treatment required/organ failure/severe func-
tional impairment [4]. CIRS-G scoring yields five numbers:
total number of categories scored, total score (/56), severity
index (ratio of total score/number of categories), number of
grade 3 and number of grade 4 categories.

Katz Activities of Daily Living scale (ADL) and Lawton
Instrumental Activities of Daily Living scale (IADL) were
used to measure functional status [32-34]. ADL explored six
dimensions rated O (unable), 0.5 (partially able) or 1 (able):
bathing, dressing, toileting, transferring, continence, and
feeding, giving a total score from O to 6. IADL measured eight
dimensions rated O (unable) or 1 (able): telephoning, shopping,
cooking, housekeeping, laundry, transportation, managing
medications and finances, giving a total score from 0 to 8.

Anthropometric measurements included usual weight
(kg), weight at admission (kg), height (m), body mass index
(BMI) (weight at admission/height?-kg/m?), BIA values (fat
free mass (%), fat mass (%), impedance at 5Skhz (ohm),
impedance at 50 khz (ohm), resistance (ohm), reactance
(ohm) and phase angle (degree). Cellular hydration state was
also evaluated clinically and on blood samples, as normal,
intracellular dehydration, extracellular dehydration, intra-
cellular hyper-hydration, and extracellular hyper-hydration.

Nutritional status was evaluated using the Mini Nutritional
Assessment (MNA) [35] and albumin (g/L), transthyretin (mg/
L) and C-reactive-protein (CRP- g/l) measurements. Moderate
and severe chronic malnutrition in older people (aged =75
years) was measured according to French Nutrition Society
and French National Health Authority guidelines [36]. Mod-
erate chronic malnutrition was defined as one or more criteria
among: weight loss 25% in a month or 210% in 6 months,
BMI<21kg/m? albumin<35g/l, MNA<17. Severe
chronic malnutrition was defined as one or more criteria
among: weight loss > 10% in a month or 215% in 6 months,
BMI < 18 kg/m?, albumin <30 g/L. Acute malnutrition was
defined by prealbumin < 0.2 g/L.

Sociodemographic data were collected on age, gender,
housing (at home, a residential home, other), and lifestyle
(living alone, in couple, with family, other). Daily medi-
cation was recorded.
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Statistical analysis

Descriptive analysis was performed to assess socio-
demographic characteristics, prevalence of sarcopenia and
nutritional status. Qualitative variables were expressed as
numbers and percentages. Quantitative variables were
expressed as means with standard deviation (SD), median
with interquartile range, and min—-max.

To assess the accuracy of HGS as a screening test for
sarcopenia, receiver operating characteristic curves (ROC)
and area under the ROC (AUC) were estimated by gender
[37]. Taking the EWGSOP 2010 definition as reference
standard [19]. The ROC shows the ability of HGS to dis-
criminate between sarcopenia and no sarcopenia. The AUC
ranges from 0.5 to 1 where higher values indicate better test
accuracy. HGS thresholds were tested by gender to find
optimal sensitivity, specificity, and positive and negative
predictive values [38, 39].

Two-sided p values <0.05 were considered statistically
significant. Statistical analysis was performed using SAS
software (v9.4. SAS Institute Inc., Cary, NC).

Results
Patient characteristics

Table 1 reports sociodemographics, daily medications,
comorbidity and functional status of the 223 patients
included, 104 in MCU (56.7% women) and 119 in GCU
(76.5% women). Mean age was 85.7 years old (SD 5.3) in
MCU and 85.9 years old (SD 4.7) in GCU. Most patients
lived at home (89.4% in MCU and 89.9% in GCU). Mean
number of daily medications was 7.3 (SD 3.2) in MCU and
7.4 (SD 3.4) in GCU (from O to 16). Patients had a mean of
6 (SD 2.1) comorbidities in MCU and 8.7 (SD 3.0) in GCU
and all had at least two disorders rated grade 3 or grade
4 severity on the CIRS-G. In terms of functional abilities,
25% of patients needed care-unit support for both ADL and
IADL. Only gender and comorbidities were significantly
different between patients in MCU and GCU (p = 0.0017
and p <0.0001 for CIRS-G).

Prevalence of sarcopenia and malnutrition

Table 2 summarises the EWGSOP criteria and cut-off
values for sarcopenia. Prevalence of sarcopenia was 31.8%
(95% CI: 22.1-41.6%) in MCU and 27.8% (95% CIL
19.6-36.0%) in GCU (Table 3) (p =0.54). Prevalence of
sarcopenia was 31.8% (95% CI: 20.3-43.2%) for men and
28.6% (95% CI: 21.1-36.1%) for women (p = 0.65).

BIA showed a fat mass/lean mass ratio of 43%/57%
among women in both MCU and GCU and 33%/67% in
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Table 1 Patient
sociodemographics, daily
medication, comorbidities and

Multidisciplinary Care Unit
(MCU) (N =104)

Geriatric Care Unit

(GCU) (N=119)

Total (N = 223)

functional ability. Age, years, mean (SD)

Median [IQR]

Gender, women, n (%)
BMI?, kg/m?, mean (SD)
Median [IQR]

Living situation, n (%)
At home
Resident home
Other
Lifestyle®, n (%)
Alone
In couple
With a family member
Daily medication®, mean (SD)
Median [IQR]
CIRS-G? mean (SD)
Number of category score # 0
Total score (/56)
Severity index®
Number of category score =3
Number of category score = 4
Activities of Daily Living
(ADL)?, mean (SD)
Median [IQR]

Instrumental Activities of Daily
Living (IADL)*, mean (SD)

Median [IQR]

85.7 (5.3) 85.9 (4.7) 85.8 (4.9)

86.0 [82.0-89.5] 86.0 [83.0-89.0] 86.0
[82.0-89.0]

59 (56.7) 91 (76.5) 150 (67.3)

26.5 (5.7) 26.9 (5.7) 26.7 (5.7)

25.3 [22.2-29.7] 26.9 [22.5-31.3] 26.1
[22.3-30.6]

93 (89.4) 107 (89.9) 200 (89.7)

8 (1.7) 8 (6.7) 16 (7.2)

3(2.9) 4(34) 73.1)

60 (65.2) 77 (69.4) 137 (67.5)

18 (19.6) 22 (19.8) 40 (19.7)

14 (15.2) 12 (10.8) 26 (12.8)

73 (3.2) 74 (3.4) 74 (3.3)

8.0 [5.0-9.0] 7.0 [5.0-9.0] 8.0 [5.0-9.0]

6.0 (2.1) 8.7 (3.0) 74 (2.9)

12.7 (5.5) 16.0 (6.1) 14.5 (6.0)

2.1 (0.4) 1.9 (0.4) 2.0 (0.4)

1.1 (1.1 1.6 (1.3) 13 (1.2)

0.6 (0.7) 0.4 (0.7) 0.5 (0.7)

4.8 (1.5) 4.9 (1.2) 4.8 (1.3)

5.5 [3.5-6.0] 5.0 [4.0-6.0] 5.5 [4.0-6.0]

4.6 (2.5) 43 2.1 4.4 (2.3)

4.3 [2.0-7.0] 4.0 [3.0-6.0] 4.0 [3.0-6.0]

SD standard deviation, /QR interquartile range.

“Total number of missing values by characteristics: BMI (n = 5 in MCU), life style (n = 12 in MCU and n =
8 in GCU), daily medication (n =1 in MCU and n =2 in GCU), CIRS-G (n =5 in MCU), ADL (n =12 in
MCU) and IADL (n =22 in MCU and n =8 in GCU).

"Number of category score # 0= total categories endorsed.

“Severity index = total score/number of category # 0.

MCU and 29%/71% in GCU among men. Mean gait speed
was <0.8 m/s in both MCU and GCU (Table 3).

Prevalence of chronic malnutrition was 76% (95% CI:
67.7-84.2%) in MCU and 85.7% (95% CI. 79.4-92%) in
GCU. Prevalence of acute malnutrition was 56.9% (95%
CL. 473-66.5%) in MCU and 504% (95% CI:
41.4-59.5%) in GCU (Table 3).

Performance of handgrip strength to screen
sarcopenia

The HGS test was well accepted and easy to perform, with
measures done for 96.2% and 93.3% of MCU and GCU

inpatients, respectively. Mean and maximum of the six HGS
measures were 14.2 kg (SD 4.2) and 16.6 kg (SD 4.3) in MCU
women, 20.4 kg (SD 7.9) and 22.7 kg (SD 8.1) in MCU men,
10.8kg (SD 4.9) and 12.9kg (SD 5.3) in GCU women, and
21.8kg (SD 7.4) and 25.3 kg (SD 8.0) in GCU men.

As patient sociodemographic characteristics, except
gender, functional ability and prevalence of sarcopenia were
not significantly different between MCU and GCU, we
grouped the two groups of patients together to analyse the
screening performance of handgrip strength.

AUC analysis performed using the mean and max-
imum of the six measures found that maximum values
performed better for screening, and so only maximum
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Table 2 Summary of EWGSOP 1 criteria and cut-off values for diagnosing sarcopenia.

Multidisciplinary Care Geriatric Care Total
Unit (MCU) (N =104) Unit (GCU) (N=119) (N=223)
Criterion Method to assess n (%) n (%) n (%)
Low muscle mass Skeletal Muscle Index N=288 N=115 N=203
Women: <6.2 kg/m? 13 (25.5) 27 (30.3) 40 (28.6)
Men: <8.6 kg/m? 14 (37.8) 5(19.2) 19 (30.2)
Low muscle strength Handgrip strength N =100 N=111 N=211
Women: <20 kg 42 (72.4) 76 (88.4) 118 (81.9)
Men: <30kg 32 (76.2) 18 (72.0) 50 (74.6)
Low physical performance Gait speed N=286 N =288 N=174
<0.8 m/s 72 (83.7) 79 (89.8) 151 (86.8)

Diagnosis of sarcopenia is based on documented low muscle mass plus low muscle strength and/or low physical performance.

Table 3 Sarcopenia based on the
EWGOP 2010 definition, bio-
impedance analysis criteria,

Multidisciplinary Care Unit
(MCU) (N=104)

Geriatric Care Unit
(GCU) (N=119)

Total (N =223)

handgrip strength, gait speed

.. Sarcopenia, n (%)
and nutrition status.

Total
Women
Men

Weight, kg, mean (SD)
Women
Men

BIA in Women, mean (SD)
Fat mass, %

Fat free mass, kg
Phase angle, degree
BIA in Men, mean (SD)

Fat mass, %
Fat free mass, kg
Phase angle, degree

Skeletal Muscle Index
(SMI), kg/m?, mean (SD)

Women
Men

Handgrip strength, kg,
mean (SD)

Women
Men
Gait speed, m/s,
mean (SD)
Chronic malnutrition, n (%)
Total
Moderate chronic
Severe chronic

Acute malnutrition, n (%)

N=288

28 (31.8)
13 (25.5)
15 (40.5)
N=102
66.6 (17.9)
74.7 (14.8)
N=51
43.0 (8.3)
37.8 (7.4)
45 (1.3)
N=39
32.8 (5.8)
50.2 (11.0)
4412
N=88

7.2 (1.6)
9.4 (1.5)
N=100

16.6 (4.3)
22.7 (8.1)
N=286
0.5 (0.3)
N=104
79 (76.0)
50 (48.1)
29 (27.9)
N=102
58 (56.9)

N=115
32 (27.8)
27 (30.4)
5(19.2)
N=119
61.8 (13.6)
73.4 (16.2)
N=89
43.2 (8.0)
34.9 8.2)
48 (3.1)
N=26
29.4 (6.2)
51.9 (11.3)
44(1.2)
N=115

72 (2.3)
9.9 (1.7)
N=111

12.9 (5.3)
25.3 (8.0)
N=88
0.5 (0.3)
N=119
102 (85.7)
62 (52.1)
40 (33.6)
N=117
59 (50.4)

N=203
60 (29.6)
40 (28.6)
20 (31.7)
N=221
63.6 (15.5)
74.2 (15.3)
N=140
43.1 8.1)
36.0 (8.0)
4.7 (2.6)
N=65
314 6.1)
50.8 (11.1)
4.4(1.2)

N =203

72 2.1)
9.6 (1.6)
N=221

144 (5.2)
23.7 8.1)
N=174
0.5 (0.3)
N=223
181 (81.2)
112 (50.2)
69 (30.9)
N=219
117 (53.4)

BIA bio impedance analysis, SD standard deviation.
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values are presented in Table 4. ROC curve analysis
found that HGS was only useable as a screening test if the

Table 4 Handgrip strength test measures and sarcopenia screening
performance.

Maximum of the Mean of the
measures® measures®
Women Men Women  Men
Grip strength, kg
N 144 67 144 67
Mean (SD) 144 (5.2) 23.7(8.1) 12.24.9) 209 (7.7)
Median [IQR]  14.0 23.0 11.9 20.7
[10.5-18.0] [18.0-30.0] [8.7-15.4] [16.0-26.7]
Min-Max 3.0-28.0 2.0-400 2.3-253 1.5-383
Screening performance®
AUC 0.72 0.75 - -
Sensitivity® 92.9% 78.6% - -
Specificity® 52.1% 62.1% - -
Positive 36.1% 50.0% - -
predictive value®
Negative 96.2% 85.7% - -
predictive value®
Accuracy® 61.3% 67.4%

SD standard deviation, /QR interquartile range.

Maximum or mean value of the three right and three left hand
measures.

bScreening performance are reported for a grip strength measure
strictly higher than 15 kg in women and strictly higher than 18 kg
in men.

For a cut-off value of 18 kg for women and 25.5 kg for men.

measures were strictly higher than 15kg in women and
18 kg in men, as the AUC was then 0.72 (95% CI:
0.59-0.85) for women and 0.75 (95% CI: 0.58-0.93) for
men (Fig. 1). Cut-off points of 18kg for women and
25.5 kg for men gave satisfactory sensitivity, specificity,
and positive and negative predictive values. Using these
cut-offs classified 59.0% of women and 49% of men with
sarcopenia.

Discussion

Our results validated HGS as an affordable relevant sarco-
penia tool in current practice in hospital units, for older
subjects over a threshold of usability. This measure reliably
discriminated patients with or without sarcopenia with
acceptable sensitivity and specificity [39]. The present study
confirms that in medical hospital unit, the first step to
diagnose sarcopenia should be HGS, as the performance of
the two other measures (quantity and quality of muscles and
physical performance) could be compromised by the patient
health state, i.e. cardiovascular disease with oedema or
unable to walk at the start of the hospital stay. In our study,
17.3% and 26.1% of the patients in MCU and GCU,
respectively could not perform the gait speed test.

The maximum of HGS measures should be preferred to
the mean value for several reasons. Firstly, it is easier in
clinical practice to choose a maximum than calculate a
mean. Secondly, using the maximum of the measures lim-
ited the learning effect. Thirdly, it gave better results in
terms of screening performance.

A: Women

Screening for sarcopenia:

positive if 15 kg < handgrip strength < 18 kg

negative if handgrip strength > 18 kg

1.00

0.75 4

0.50

Sensitivity

0.25

0.00

T T
0.25 0.50 0.75 1.00

1 - Specificity

B: Men
Screening for sarcopenia:
positive if 18 kg < handgrip strength < 25.5 kg
negative if handgrip Strength > 25.5 kg

1.00 -

0.75 4

0.50 o

Sensitivity

0.25 4

0.00

0.00 0.25 0.50 0.75 1.00

1 - Specificity

Fig. 1 In women, ROC curves is for HGS > 15 kg and in men for HGS > 18 kg. ROC curves of handgrip strength as a screening fest for

sarcopenia in a Multidisciplinary Care Unit and a Geriatric Care Unit.
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Our study population was comparable to other studies.
Several studies were performed in elderly people hospi-
talised in acute wards or in acute geriatric wards with
global prevalence of sarcopenia (EWGSOP 2010 defini-
tion) from 10.2 to 34.7%. Most of the studies used the
BIA to measure SMI and prevalence of sarcopenia by
using 8.87 kg/m? thresholds in men and 6.42kg/m? in
women [12, 13, 24, 40-43]. Two studies used the BIA
with other cut-offs [44, 45] (10.75kg/m? in men and
6.75kg/m? in women) with comparable prevalence in
women but not in men [46, 47]. One study used two
standard deviation below the reference of young adults in
the French context and calculated a prevalence of 12.5%
in men and 23.6% in women in a younger population
(mean age 64.4 (SD 3.7)) [29]. Two studies measured the
mid arc muscle circumference [46, 47]. A recent sys-
tematic review identified lower prevalence in hospitalised
patients age over 60 years, 23% (95% CI: 15-32%) [48].

Our cut-off points for HGS for screening are close to
those recommended in the revised version of the EWGSOP
group (HGS <27 kg in men, and <16 kg in women) [25].

Our results could be used to screen sarcopenia sooner
in hospitalisation. But the ROC curves analysis needs
more subjects to improve our result, in various settings.

HGS (using the maximum of the measures) could not
be used as a screening test when muscular force is below
or equal to 18 kg in men and 15 kg in women. In these
cases, BIA or dual energy X-ray absorptiometry should
be performed as soon as possible to diagnose sarcopenia
(see EWGSOP2 reference) and patients should be cared
as patients with sarcopenia because low HGS is asso-
ciated with higher risk of morbidity and mortality. The
screening with HGS test was positive for measures
<25.5kg in men and 18 kg in women. Sarcopenia treat-
ment is based on physical activity as soon as possible and
adequate nutritional diet. In this case, caring patients with
sarcopenia, even if they are false positive, is not pre-
judicial in medical hospital units. So, the low specificity
of HGS test was not problematic. On the contrary, to wait
until the measurement of the quantity and the quality of
muscle could be done, would be deleterious for patients
due to the delay of the appropriate care. The sensitivity of
HGS as a screening test for sarcopenia was satisfactory,
especially in women (92.9% in women vs. 78.6%
in men).

The EWGSOP group made a revised version of the
European algorithm in 2019 [25]. They recommended
first to screen people by using the SARC-F, second to
diagnose cases by measuring muscular force, third to
confirm by measuring muscle quantity or quality, and
fourth to evaluate the severity by assessing muscular
performance. Considering this revised version, the global
prevalence of sarcopenia in the present study were 59.2%
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(51.0% in MCU and 66.7% in GCU), 54.9% in women
(34.5% in MCU and 68.6% in GCU) and 68.7% in men
(73.8% in MCU and 60.0% in GCU). The EWGSOP also
suggested areas for further research about cut-off points
used that need to be validated. The present study identi-
fied cut-off points for screening sarcopenia by performing
HGS in medical units. But as further research is needed
on larger samples and other settings, a study has begun in
MCU, rehabilitation units and retired home including
more than 350 subjects.

Analysing HGS slope during hospital stays could be
relevant to identified patients’ profiles at higher risk. Those
profiles could be used to support hospital medical team to
take charge patients appropriately during hospitalisation and
after in coordination with outpatient care.

HGS is an easy clinically-practicable test for screening
early sarcopenia during hospital stay. Further research is
needed to confirm cut-off points identified and for dealing
with HGS and its evolution during hospital stays. Identi-
fying profiles of patients at risk lead to developing proactive
treatment during hospitalisation and after.
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