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Abstract

Background Sarcopenia is an age-related progressive and general skeletal muscle disease associated with negative
consequences such as falls, disability, and mortality. An early-stage diagnosis is important to enable adequate treat-
ment, especially in geriatric psychiatry. However, there presently is little information about the feasibility of diagnostic
procedures and the prevalence of sarcopenia in clinical geriatric psychiatry settings. The aim of this study is to imple-
ment a diagnostic process for sarcopenia in a geriatric psychiatry hospital, to investigate its feasibility and to analyse the
prevalence rates.
Methods A single-centre cross-sectional study over 3 months was conducted in a geriatric psychiatry hospital. All
admitted patients with a diagnosis of dementia, depression, or delirium were screened regarding the clinical impression
of frailty and sarcopenia according to the current diagnostic algorithm of the European Working Group on Sarcopenia
in Older People 2 (EWGSOP2).
Results We found that short physical performance tests, such as the handgrip strength testing (91%) or 4 m walking
test (91%), were applicable in our sample. The original standardized instructions of longer tests could not be
performed appropriately, for example, in the five-times-sit-to-stand-test (32%), the timed-up-and-go-test (68%), and
the 400 m walking test (38%). Muscle mass measurements using bioelectric impedance analysis were feasible in all
patients (100%). The analysis revealed an estimated prevalence rate for sarcopenia of 65% for patients suffering from
dementia and 36% for patients suffering from depression. In our final analysis, 15 patients suffering from dementia,
19 suffering from depression, and no patient suffering from delirium were included [22 female (64.7%) and twelve
male (35.3%) patients]. The patients were on average 78.9 ± 7.7 years old, with the youngest patient being 61 years
old and the oldest patient 93 years old. Out of the total sample, 14 patients suffering from dementia and eight patients
suffering from depression were diagnosed with a severe stage of sarcopenia.
Conclusions The EWGSOP2 algorithm seems to be applicable in the clinical routine of a geriatric psychiatry hospital.
The high estimated prevalence rates of sarcopenia highlight the need for an early and comprehensive screening for
sarcopenia in geriatric psychiatry.
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Introduction

The awareness as well as the relevance of sarcopenia has
increased over the last years. Since January 2018, sarcopenia
has been included in the German version of the International
Classification of Diseases (ICD-10-GM) and is since then offi-
cially considered as a disease.1 According to the European
Working Group on Sarcopenia in Older People 2 (EWGSOP2)
guidelines, sarcopenia is defined as a progressive and general
skeletal muscle disease associated with an increased likeli-
hood of negative consequences such as falls, disability, and
mortality.2 The patient’s muscle strength, muscle mass, and
physical performance is relevant for a diagnosis of
sarcopenia. If muscle strength is reduced, sarcopenia is
suspected. To confirm this, muscle mass should be measured,
and if muscle mass is below the recommended thresholds,
sarcopenia is diagnosed. Consequently, physical performance
tests are used to evaluate the severity of sarcopenia.2 Besides
the consequences and problems for the persons suffering
from sarcopenia, this disease significantly challenges the
health care system.3,4 Five to 13% of older persons aged 60
to 70 years are affected by sarcopenia, and in persons aged
80 years and more, the numbers rise to 11–50%, depending
on the sarcopenia definition, population, and thresholds
used.5 In addition, sarcopenia leads to more frequent and
longer hospital stays,6 and hospital stays increase the risk
of developing sarcopenia.7 For these reasons, sarcopenia
is associated with increased costs for the health care
system.8,9 Furthermore, a published systematic review with
meta-analysis investigated the prevalence of sarcopenia as a
comorbid disease.10 Based on their results, the authors con-
cluded that sarcopenia is highly prevalent in individuals with
a diagnosis of cardiovascular disease, dementia, diabetes,
and respiratory disease. With this in mind, identifying
sarcopenia in the clinical setting, to enable a prevention
and early treatment is highly relevant.

The EWGSOP guidelines (2010) have already been imple-
mented in a number of clinical studies.10 One focus in former
studies was to investigate the prevalence and feasibility of
standardized tests for the diagnosis of sarcopenia in acutely
ill older persons.8,11,12 The prevalence of sarcopenia in the
clinical setting ranged from 10%9 to about 20%13–15 and
about 30%16–18 up to 40%.8,12 So far, the revised algorithm
from 2019 has been implemented in a few studies so far.
Here, the target groups were mainly community-dwelling
older adults19–21 and outpatients.22 Compared with the first
algorithm (published in 2010), the prevalence of sarcopenia
was significantly lower in the revised version,22,23 and the
overlap of cases was low.24 But the new diagnostic criteria
provide a relatively simple and applicable tool for screening
among patients.25 Only few studies in geriatric psychiatric in-
stitutions considering older adults suffering from dementia,
depression, or delirium have been conducted yet. A recent
review analysis included 11 studies with persons suffering

from dementia or cognitive impairment and calculated a
prevalence rate of sarcopenia of 26.4% (95% confidence
interval: 13.6–44.8%) in individuals with dementia compared
with 8.3% in their controls.10 In other studies, patients with
cognitive impairment or delirium have often been excluded
in advance.8,9,15,17,18,26

Adequate treatment of sarcopenia is an important issue
in geriatric psychiatry; however, there presently is little
information about the feasibility of diagnostic procedures
and the prevalence of sarcopenia in a clinical geriatric psychi-
atry setting. Therefore, the aim of this study is to investigate
the implementation of the EWGSOP2 sarcopenia screening
algorithm in a geriatric psychiatry hospital, to investigate
the feasibility of the algorithm and to analyse the estimated
prevalence rates of sarcopenia.

Methods and materials

Study design

A cross-sectional study was conducted over a period of
14 weeks in the Department of Geriatric Psychiatry at the
LVR-Hospital Cologne, Germany. The study was approved by
the Ethics Committee of the North Rhine Medical Association
Chamber (reference number 2018192).

Sample

Patients with a diagnosis of dementia (F00–F03), depression
(F32 and F33), or delirium (F05) according to the ICD-10
classification1 were included based on a clinical impression
of frailty, according to the criteria by Fried.27 Patients with
cardiac pacemakers and amputations were excluded, as the
necessary bioelectric impedance analysis (BIA) is not
approved by the producer for these persons. Immobile and
bedridden patients were also excluded if they were unable
to walk a distance of at least 4 m, as this would not allow
implementing the physical performance tests. Written
informed consent from the patient’s legal guardian as well
as from the patient, if possible, had to be given to include a
patient. The patients’ cognitive functioning was assessed via
Mini-Mental Status Evaluation (MMSE).28

Implementation of the screening process and
diagnostic algorithm

The approach of the EWGSOP2 guidelines is to find cases.
Therefore, the impression of clinical frailty was used as a
starting point for the screening process. Together with the
clinical team of physicians, nursing staff, and therapists,
frailty was assessed according to the criteria by Fried.27
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Therefore, an older person is rated as being frail, if three out
of the following five criteria are given: unintentional weight
loss, muscle weakness, exhaustion, slow walking speed, and
low level of physical activity.27 All patients rated as being
‘frail’ were preliminarily included in the project.

The diagnosis of sarcopenia starts with the first test. The
EWGSOP2 guidelines propose different tests for the three
components muscle strength, muscle mass, and physical
performance. For a sarcopenia diagnosis, one of the tests
for each component is sufficient. Nevertheless, because one
aim of this project was to investigate the feasibility of the
tests with patients in geriatric psychiatry, all proposed func-
tional tests were carried out. With this procedure, statements
concerning feasibility and future recommendations can be
drawn. The algorithm for sarcopenia diagnostics is shown in
Figure 1. Handgrip strength measurement (HGS)29 and the
five-times-sit-to-stand-test (5×STS)30 were used to determine
muscle strength. Muscle mass was examined using the BIA
model seca mbca525 (seca GmbH & Co.KG., Hamburg,
Germany). The 4 m walking test,31 the timed-up-and-go-test
(TUG),32 the short physical performance battery (SPPB),33

and the 400 m walking test34 were used to determine physi-
cal performance.

For the individual tests, the thresholds provided by the
EWGSOP2 were used.2 A value below or above the defined
threshold are classified as low, and the diagnostic algorithm
(Figure 1) was continued accordingly. One test below/above
the limit value was sufficient to be classified as low in the
specific factors muscle strength, muscle mass, and physical
performance. In addition, it was documented in the
measurement protocol to what reasons a test could not be
performed according to the original and standardized
instructions (physical, cognitive, motivational, and neuropsy-
chiatric aspects).

Statistical analysis

The collected data were analysed using the IBM Statistical
Package for the Social Sciences (SPSS) 25 for Windows
(IBM Corporation, Route, Somers, NY, USA). In order to assess
the feasibility of the tests, the reasons for failure were first
divided into three categories (physical, cognitive, and motiva-
tional) and then further analysed as percentages. Due to
various reasons, as reported in the Results section, a com-
plete assessment was not possible in all patients who were
considered ‘frail’ according to the Fried criteria.27 Therefore,
the overall prevalence of sarcopenia was estimated based
on extrapolating the percentage of patients who tested
positive to all patients who were rated as ‘frail’. This was
calculated separately for each subgroup of patients.

Results

Out of 164 admitted patients, 104 patients were rated as
being ‘frail’. Seventy persons had to be excluded based on
early release (n ¼ 20), health condition (n ¼ 17), no legal
guardian (n ¼ 16), no interest (n ¼ 13), or due to technical
problems with the measurement equipment (n ¼ 4). Finally,
34 patients were included. Out of these, n ¼ 15 patients
(44%) suffering from dementia were included: n ¼ 12 with
dementia in Alzheimer’s disease (F00) and n ¼ 3 with mixed
type of dementia (F03). Further, n ¼ 19 patients (56%)
suffered from depression: n ¼ 15 with recurrent depressive
disorder, current episode severe without psychotic symptoms
(F33.2), n ¼ 2 with recurrent depressive disorder, current
episode severe with psychotic symptoms (F33.3), n ¼ 1 with
moderate depressive episode (F32.1), and n ¼ 1 with severe
depressive episode without psychotic symptoms (F32.2).
Within the final analysis, no patient with delirium was
included (Figure 2).

The sample consisted of 22 (64.7%) female and 12 (35.3%)
male patients. The patients were on average 78.9 ± 7.7 years
old, with the youngest patient being 61 years old and the
oldest patient 93 years old. The analysis of the cognitive
functioning revealed on average 19.6 ± 8.3 points on the

FIGURE 1 The EWGSOP2’s screening process and diagnostic algorithm
for sarcopenia and the used tests to determine muscle strength, muscle
mass and physical performance2 5×STS, five-times-sit-to-stand test; BIA,
bioelectric impedance analysis; EWGSOP2, European Working Group on
Sarcopenia in Older People 2 (2019); HGS, handgrip strength; SPPB, short
physical performance battery; TUG, timed-up-and-go-test.
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MMSE for all patients, with a mean of 11.0 ± 6.8 points for
the group of patients suffering from dementia and a mean
of 24.1 ± 4.3 points for the group of patients suffering from
depression.

Feasibility

The results on the feasibility of the functional tests of the
diagnostic algorithm are presented in Table 1. Short tests,
such as the HGS measurement and the 4 m walking test,
showed to be feasible. Especially, the 5×STS, the TUG, and
the 400 m walking test could not be performed according
to the original and standardized instructions. Although the
patients were able to walk 4 m without help, most of
the patients were not able to stand up from a chair without
the help of their arms in the 5×STS. This phenomenon oc-
curred in both, patients suffering from dementia (n ¼ 13,
73.3%) and patients suffering from depression (n ¼ 10,

57.9%). Due to the cognitive impairment, the TUG could not
be implemented as instructed by patients suffering from de-
mentia: n ¼ 10 (66.7%) of the patients could not remember
the test procedure or did not understand the whole task.
The application of the 400 m walking test also proved to be
difficult for a geriatric psychiatric target group: n ¼ 9
(26.5%) patients could not walk such a long distance. In addi-
tion, n ¼ 5 (17.6%) of the dementia patients tended to either
only follow the instructor, to leave the test area, or to stop
because the task could not be sufficiently processed. The
BIA was well accepted by the patients in this study and the
measurement could be performed with all patients.

Sarcopenia prevalence

In total n ¼ 34 patients have been included for the muscle
mass diagnostic and physical performance assessment. From
n ¼ 15 included patients suffering from dementia, n ¼ 14

FIGURE 2 Flow chart for patient recruitment and reasons for exclusion.

Table 1 Feasibility of functional tests with geriatric psychiatric patients, indicated in per cent (number of patients)

Test Possible

Not possible (reason)

physical cognitive motivational

HGS 91.2% (31) 2.9% (1) 5.9% (2) —

5×STS 32.4% (11) 64.7% (22) 2.9% (1) —

4 m walking test 91.2% (31) — 5.9% (2) 2.9% (1)
TUG 67.6% (23) — 29.4% (10) 2.9% (1)
SPPB (balance tasks) 82.4% (28) — 14.7% (5) 2.9% (1)
400 m walking test 38.2% (13) 26.5% (9) 17.6% (6) 17.6% (6)

5×STS, five-times-sit-to-stand test; HGS, handgrip strength; SPPB, Short Physical Performance Battery; TUG, timed-up-and-go-test.
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were diagnosed with sarcopenia—all in the severe stage of
sarcopenia (Figure 3). Based on this ratio, n ¼ 52 out of the
n ¼ 56 patients rated as being ‘frail’ would have been tested
positive for sarcopenia. Taking all n ¼ 80 admitted patients
suffering from dementia into account, the analysis revealed
an overall estimated prevalence rate for sarcopenia of 65%.

Out of n ¼ 19 included patients suffering from depression,
n ¼ 12 were diagnosed with sarcopenia—n ¼ 8 in the severe
stage of sarcopenia. Based on this ratio, n ¼ 24 out of the
n ¼ 38 patients rated as being ‘frail’ would have been tested
positive for sarcopenia. Taking all n ¼ 67 admitted patients
suffering from depression into account, the analysis indicated
an overall estimated prevalence rate for sarcopenia of 36%.

As no patient suffering from delirium could have been
included in the final analysis, no results can be presented
for this patient group.

Discussion

The aim of this study was to investigate the implementation
of the EWGSOP2 sarcopenia screening algorithm in a geriatric
psychiatry hospital, to investigate the feasibility of the algo-
rithm, and to analyse the prevalence rates for sarcopenia.

The results of this study indicate that the implementation
of sarcopenia diagnosis with patients suffering from demen-
tia and depression in a geriatric psychiatry hospital is possi-
ble. Short and simple tests such as the HGS test and the
4 m walking test have shown to be more feasible as com-
pared with longer and more complex tests like the 5×STS test,

the TUG test, and the 400 m walking test. The analysis
revealed an overall estimated prevalence for sarcopenia of
65% in patients suffering from dementia and 36% in patients
suffering from depression. These results indicate that a
screening and diagnostic procedure for sarcopenia is very
important in geriatric psychiatry and sarcopenia as a
comorbid muscular disease should not be underestimated.

Functional performance tests are a key aspect of the
diagnostic procedure. The feasibility analysis revealed that
the patients were not able to perform all tests due to their
cognitive and physical impairment. Original standardized test
instructions were often not sufficient to realize a correct
test implementation without subjective influence by the
researcher conducting the test. Only by repeating, further
explaining, and demonstrating the tests again, persons were
able to perform the tests. However, the analysis exposed at
least one test for each of the components muscle strength,
muscle mass, and physical performance, which the included
patients were able to perform according to the original
standardized instructions.

Within the functional tests, the measurement of HGS was
carried out with only three exceptions according to the
original and standardized instructions. The 5×STS could only
be performed by n ¼ 11 (32.4%) patients. The main reason
was insufficient leg strength. Studies have shown that the
test is usually not easy to perform for frail persons.35 The
5×STS should therefore not be the first choice for assessing
physical performance in geriatric patients. The BIA was well
accepted by the patients in this study. Concerning physical
fitness, the 4 m walking test was the most adequate test for
the sample. This is in line with previous studies, where the

FIGURE 3 Classification of the patients according to the EWGSOP2 screening process and diagnostic algorithm into ‘no sarcopenia’, ‘sarcopenia’ and
‘severe sarcopenia’. 5×STS, five times sit to stand test; BIA, bioelectric impedance analysis; HGS, handgrip strength; SPPB, short physical performance
battery; TUG, timed-up-and-go-test.
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4 m walking test was performed with the highest feasibility
rate in a clinical setting to assess physical performance.35

The balance tasks of the SPPB showed limited feasibility,
especially in patients suffering from dementia. Jacobsen
et al. indicated that applying the SPPB should not be
recommended for acutely ill persons due to floor effects.17

Furthermore, Trumpf et al. reported a low feasibility for the
SPPB for patients suffering from dementia (8.7%) and
patients suffering from depression (46.4%) in geriatric
psychiatry.36 With only five persons (33.3%) of the patients
being able to perform the TUG according to the original
and standard instructions in our study, the TUG also proved
to be unsuitable, especially for patients suffering from
dementia. This is in line with Trumpf et al., who showed a
low feasibility rate for the TUG of 8.7% in patients suffering
from dementia.36 The 400 m walking test proved to be inap-
propriate for the whole sample. The walking distance was too
long, resulting in 26.5% (n ¼ 9) of the patients having to stop
the test due to pain, shortness of breath, or not being able to
walk at all. Another explanation for the low feasibility rate for
the 400 m test could be due to the fact that persons had to
leave the ward for the test resulting in increased effort and
expense, and thus, the motivation of the participants played
a significant role.

Reported prevalence rates for sarcopenia in the clinical
geriatric setting ranged from 10%9 to about 20%13–15 and
about 30%16–18 up to 40%8,12 in other studies. When
comparing our estimated prevalence rates for sarcopenia
with the current literature, it must be considered that the
pre-selection process of our study only allows to indicate a
statement for a subset of patients based on the results mea-
sured and does not represent a general prevalence rate for all
patients being admitted to the geriatric psychiatry hospital.
The study sample can be classified as a geriatric sample with
an average age of 79 years and more female patients.
Included patients suffering from depression were primarily
diagnosed with recurrent major depressive disorders in
severe stages and no accompanying cognitive impairment.
According to the mean MMSE result of 11.0 points, the
patients suffering from dementia had moderate to severe
cognitive impairments. These group characteristics indicate
predominantly severe stages of the diseases that link to a
long disease course of the included patients. Furthermore,
most of the available trials have applied a different algorithm
for sarcopenia diagnosis. One study showed that the new
algorithm of EWGSOP2 leads to a different classification of
the cases ‘sarcopenia’ and ‘no sarcopenia’.24 The prevalence
rate in two other studies, comparing the sarcopenia
algorithms by EWGSOP and EWGSOP2, was significantly
lower by using the new algorithm and the overlap of individ-
ual cases was low.22,23 A further key difference between this
study and previously reported trials was that patients with
cognitive impairments were especially addressed and
included in our study. Dementia as a geriatric disease also

carries a higher risk of developing sarcopenia. A systematic
review published by Pacifico et al. in 2020 reported a
prevalence rate of 26.4% for patients suffering from
dementia.10 As compared with these results, our estimated
prevalence rate for sarcopenia of 65% in patients suffering
from dementia in geriatric psychiatry care is considered as
very high. Depression was also linked to the development
of sarcopenia, as a high level of inactivity is typical for
depression, which can promote the development of
sarcopenia.2 Our estimated sarcopenia prevalence rate of
36% in patients suffering from depression underlines this
pathophysiological link.

As most of the patients were diagnosed with a severe
stage of sarcopenia, the necessity of awareness for muscular
weakness and physical constitution in geriatric psychiatry
care is to be addressed. From our point of view, this high
number of severe stages of the disease is due to the screen-
ing procedure using the frailty-syndrome for the inclusion of
patients at risk. Frailty is a well-defined geriatric syndrome27

that nevertheless rather reflects a subjective impression of
the patients. In this project, the frailty screening process
was mainly applied by the caretakers, as they have the most
contact to the patients. However, it became obvious that
many caretakers tended to overestimate the physical capac-
ity of their patients. Another problem with the aspect of
frailty was the time component. Patients first had to spend
a few days on the ward before an assessment by the
caretakers was possible. For the implementation in regular
care, it is therefore recommended to use a different screen-
ing method or to promote a better awareness of muscular
weakness and physical constitution in the context of the
frailty-syndrome.

It is important to note that out of the 104 patients rated as
being ‘frail’, 70 patients (67%) could not be included in
further investigations of the study—mainly due to early
release, health condition, no legal guardian or no interest in
taking part within the study. Therefore, more than half of
the patients classified as being ‘frail’ could not be included
in the feasibility analysis (Figure 2). This may result in an
overestimation or underestimation of the sarcopenia preva-
lence calculated here. Furthermore, out of the 10 patients
with delirium, no patient could be included in this study.
The main reasons were no legal guardians or an authorized
representative, or the health condition of the patients.
Therefore, the project could only provide information on
the diagnostic procedure and prevalence rate of sarcopenia
for patients suffering from dementia and depression. As a
methodological limitation, the missing information on the
patients’ diseases duration should be considered, as the
prevalence of sarcopenia could be related to the dementia
and depression progression.

In summary, this study shows that an implementation of
sarcopenia diagnostic according to the algorithm of
EWGSOP2 in a geriatric psychiatric hospital is possible and
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relevant. For this specific target group and stage of care, it
appears to be important to develop a more sensitive screen-
ing procedure allowing to identify frailty and sarcopenia in an
initial stage of the disease. Particularly, the assessment of
physical performance was only relevant to evaluate the
severity of sarcopenia. However, the treatment and interven-
tion options do not change by the classification of the sever-
ity of sarcopenia. Therefore, the measurements of muscle
strength by using the HGS test, as well as the measurement
of muscle mass by BIA, are meaningful. Within the EWGSOP2
definition, muscle strength is up to date the first determining
parameter to start the algorithm. In a second step, muscle
mass using a BIA could be investigated. Based on these
results, appropriate intervention strategies can already be de-
termined. One possibility for an adapted screening procedure
would be to perform the HGS measurement as part of the
comprehensive geriatric assessment at admission to the
hospital. This short test provides objective feedback instead
of a subjective assessment of the patients. The BIA would
then be performed on patients with low-rated muscle
strength in the HGS test.

As this study is one of the first studies with geriatric
psychiatry patients implementing the new EWGSOP2 guide-
lines, further studies are needed that consider the limitations

mentioned earlier and confirm the results obtained in this
study. However, future research is needed in order to identify
persons suffering from sarcopenia at an initial stage to be
able to counteract the course of the disease.
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