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Abstract

Background: Sarcopenia is defined as a progressive loss of skeletal muscle mass and strength related to age
and comorbidities. Worldwide sarcopenia’s prevalence varies between 10-40%, being associated with
functional impairment, lower quality of life, and higher mortality. Sarcopenia can be estimated based on
age, calf circumference, and handgrip strength (Ishii’s formula). Early diagnosis is essential because
treatment with nutritional support and rehabilitation programs can prevent complications. The aim of the
study was to assess the prevalence of probable sarcopenia in hospitalized patients using Ishii’s score and
possible associated risk factors.

Methods: We developed an observational prospective study in a medicine inpatient ward of a Central
Hospital. We applied Ishii’s formula to the patients admitted to the medical ward in December 2021 and
January 2022. Patients should be aged 60 or above and able to collaborate with the tests. One year later, we
analyzed re-hospitalization and mortality rates. Patients with edema of the lower limbs, who were not able
to follow instructions, and who were admitted exclusively for symptomatic treatment were excluded.

Results: Our final sample was 49 patients (55% males, mean age 78 * 8.88 years). Only one patient had a
previous diagnosis of sarcopenia. Estimated sarcopenia’s prevalence was 73.5% N=36), higher in men and
people with three or more comorbidities. In the sarcopenic group, 77% had some degree of functional
dependency and positive markers for malnutrition. After one year of follow-up, we found a higher mortality
rate in the sarcopenic group (44.4% against 7.6%) and a higher number of re-hospitalizations (1.03
hospitalizations per patient, against 0.31).

Conclusions: Our data showed that the prevalence of probable sarcopenia is high, but this pathology is still
underdiagnosed. Traditional diagnosis is complex in some hospital settings and a simple tool such as Ishii’s
score can help to improve diagnostic rates. We suggest screening all patients at admission to provide early
rehabilitation and nutritional support.

Categories: Geriatrics, Physical Medicine & Rehabilitation
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Introduction

Sarcopenia is a public health problem with an estimated global prevalence of 10-40% [1-4]. Its prevalence is
higher in older adults, especially in those who are institutionalized [1,4]. This pathology includes a
progressive and generalized loss of muscle mass and strength. It is primarily associated with aging (primary
sarcopenia), but a sedentary lifestyle can also contribute to sarcopenia’s development [1,5]. Comorbidities
such as cardiovascular or respiratory disease, malnutrition, alcohol consumption, smoking, or stress can
originate chronic inflammation, promoting a catabolic state that contributes to the loss of muscle
(secondary sarcopenia) [5].

According to European Working Group on Sarcopenia in Older People (EWGSOP) guidelines from 2010,
sarcopenia consists of a decrease in skeletal muscle mass (adjusted for height), a decrease in muscle
strength (hand grip strength), and/or low physical performance (evaluated by six-minute walk test or timed
up and go test) [1].

The identification of reduced muscle mass involves the execution of specific diagnostic tests such as Dual-
energy X-ray Absorptiometry (DEXA) scan, computer tomography, magnetic resonance, bioimpedance
evaluation, and rectus femoris thickness by ultrasonography, but in some settings performing these tests
can be challenging due to economical and logistic constraints [1].

Sarcopenia has a major socio-economic impact, contributing to increased risk of falls and fractures,
prolonged hospitalizations, lower quality of life, and higher mortality rates [2,6,7]. Investigation and
concern about sarcopenia are rising and since 2017 it has been recognized as a muscle disease with a
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diagnosis code from the 11th International Classification of Diseases, but the exact prevalence is still
unknown [8].

The reported prevalence rates vary across different populations. Some authors reported rates between 0.4
and 9.3% in older adults from a Canadian community and can reach 20% in males over 80 years old [9-11]. In
terms of geriatric hospitalized patients, data is limited but a recent study of patients admitted to acute
geriatrics and geriatric rehabilitation showed a sarcopenia prevalence of 22% [12].

In recent updates from EWGSOP, it was emphasized that there was a shift toward muscle strength, making
low muscle strength a key characteristic of sarcopenia [1,2]. This led to the birth of a new term, “probable
sarcopenia,” that is defined as a decrease in muscle strength and its presence makes sarcopenia’s diagnosis
very likely [2]. In this update, it was also suggested that poor physical performance can be a marker for
severe sarcopenia [2]. If “probable sarcopenia” is present, an investigation should be completed and
treatment should be started due to the risk of further complications [2].

As said before, identifying this disease as soon as possible is essential not only to prevent complications but
also because current evidence supports that an adequate rehabilitation program based on exercise and
nutrition monitoring can slow down the progression [1].

In spite of the recent efforts to make the diagnosis process easier, data on sarcopenia’s prevalence is still
very heterogeneous due to various operational definitions, different cut-off points among populations, and
difficulty in accessing complex diagnostic tools such as DEXA scan.

Recently, different sarcopenia screening tools have been created and tested, such as the SARC-F
questionnaire, which is a tool that is validated for different populations [13,14]. In Japan, Ishii and his
colleagues developed a formula based on age, calf circumference (CC), and handgrip strength (HS) that
predicts the probability of probable sarcopenia [15]. This screening tool is described as easy to perform and
requires simple material, a millimeter-graded tape, and a hand dynamometer [15]. This score is already
validated in the Japanese population and it is a valid predictor for all-cause mortality in hospitalized
Chinese older adults [14].

The aim of our study was to evaluate the prevalence of probable sarcopenia using Ishii’s score, associated
risk factors, and one-year mortality in patients admitted to an internal medicine ward at a Central Hospital.

Materials And Methods

An observational prospective study was conducted in an internal medicine inpatient ward of a tertiary
hospital in Porto, Portugal. The study protocol was approved by the Research Ethics Committee of the
Hospital (IRB 2021.090). Written informed consent was obtained from all participants. All methods in this
study were in accordance with relevant regulations and guidelines.

Study population

We included all patients who were admitted in the medical ward, during December 2021 and January 2022.
The inclusion criteria were patients aged 60 or above and who were able to collaborate with the tests.
Patients with edema of the lower limbs, who were not able to follow instructions, and who were admitted
exclusively for symptomatic treatment were excluded.

Definition of probable sarcopenia

We followed the recommendation of the European Working Group on Sarcopenia in Older People (EWGSOP)
for the definition of probable sarcopenia [1]. The proposed diagnostic criteria required the presence of low
muscle strength.

Measurement of handgrip strength and calf circumference

We measured handgrip strength (HS) and calf circumference (CC) and then, we applied Ishii’s formula to
calculate probable sarcopenia’s predicting score [15].

We measured the CC with the patient in a supine position, on the dominant leg, left knee flexed and the calf
placed at a 90° angle to the thigh, using a millimetre-graded tape to the nearest 0.1 cm [15].

The HS was measured with a Jamar Hydraulic handheld dynamometer (Performance Health, the United
States) to the nearest 0.1 kg. Participants were positioned with the elbow flexed at a 110° angle, the wrist in a
neutral position, and the interphalangeal joint of the index finger at a 90° angle. Bilateral hand grips were

measured three times and the highest value was recorded [8].

The formula to calculate Ishii scores is as follows: in men, 0.62 x (age - 64) — 3.09 x (HS - 50) -4.64 x (CC -
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42); in women, 0.80 x (age — 64) — 5.09 x (HS - 34) - 3.28 x (CC - 42). The cutoff points for defining
sarcopenia were >105 for men and >120 for women [15].

Measuring functional dependency

We asked the patients directly about their habits and their ability to perform daily living activities one
month before admission (bathing, dressing, eating, and walking). With that information, we classified them
with a four-point Likert scale as “autonomous” (no need for help), “minimal dependent” (minimal help in
one of the tasks), “partial dependent” (moderate help in less than three tasks) or “totally dependent”
(needed intense help in all tasks).

Data collection

We collected data from medical records and interviews referring to gender, weight, height, smoking habits,
and alcohol consumption. We also questioned the patients or family members about their previous
functional capacity. By reviewing online files, we collected data about usual medication and comorbidities
(hypertension, diabetes, ischemic heart disease, chronic obstructive pulmonary disease, kidney disease,
osteoarthritis, osteoporosis, cancer, gastrointestinal or liver disease). We also collected data from blood tests
concerning levels of albumin, iron, vitamin D, folic acid, and calcium.

Statistical analysis

The descriptive variables are presented as absolute numbers and frequencies for categorical variables. For
normally distributed variables we used the mean * standard deviation (SD). The Pearson chi-squared test
was used for categorical variables and a one-way ANOVA for continuous variables.

Data analysis was performed using Statistical Package for Social Sciences (SPSS) version 28.0 (IBM Corp.,
Armonk, NY), with p<0,05 indicating statistical significance.

We applied univariate and multivariate Cox proportional-hazard models to calculate the hazard ratio (HR)
and 95% confidence interval (CI) for factors associated with sarcopenia as 3 or more comorbidities, albumin
level, BMI, and functional status.

Results
Population’s characteristics

We initially recruited a total of 130 participants, but only 49 patients met the inclusion criteria. Eighty-one
patients were excluded because of severe cognitive impairment (N=32), leg edema (N=33), or because they
were in exclusively symptomatic treatment (N=16).

Our sample included 49 patients with a mean age of 78 years old, with a total of 27 men (55%) and 22
women (45%). Concerning functional capacity, 17 were autonomous in daily activities (35%), 11
minimal dependent (22%), 15 partial dependent (31%), and 6 totally dependent (12%). Table I shows the
baseline characteristics of participants according to sarcopenia status.
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Characteristics
Age (Mean + SD)

Male sex % (N)

Functional capacity % (N)

BMI (Mean + SD)
Comorbidities
COPD

HF

CKD

HT

DM2

Smokers
Osteoarthritis

Osteoporosis

78 +8.9

55% (27)

34.7% autonomous (17)
22.4% minimal dependent (11)
30.6% partial dependent (15)
12.2% totally dependent (6)

22.5+5.96

44.9% (22)
59.2% (29)
22.4% (11)
79.6% (39)
42.9% (21)
28.6% (14)
16.3% (8)

10.2% (5)

TABLE 1: Baseline characteristics of participants

BMI: body mass index; COPD: chronic obstructive pulmonary disease; HF: heart failure; CKD: chronic kidney disease; HT: hypertension; DM2: diabetes

mellitus type 2

Prevalence of probable sarcopenia

Based on Ishii’s formula, 36 participants had a predictive score for sarcopenia, making a prevalence of
73.5%. The probable sarcopenia group had a higher number of older patients and from male sex with a

statistically significant result (Table 2).
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Characteristic Probable sarcopenia N=36 Non-sarcopenic N=13 p-value
Age (Mean + SD) 80.1+8,1 722+88 <0.05
Male sex % (N) 63.9% (23) 31% (4) <0.05
25% autonomous (9) 62% autonomous (8)
22% minimal dependent (8) 23% minimal dependent (3)
Functional capacity % (N) <0.05
36% partial dependent (13) 15% partial dependent (2)
17% totally dependent (6) 0% totally dependent (0)
BMI (Mean + SD) 235+54 28.2+5.2 <0.05
Low albumin levels 55.6% (20) 15.4% (2) <0.05
Number of hospitalizations in last year (Mean + SD) 1.03 + 1.04 0.31£0.41 0.053
Mortality rate at 1 year (N) 44.4% (16) 7.6% (1) <0.05

TABLE 2: Relationship between sarcopenic classification and BMI, dependency, hospitalization,

and mortality rate

BMI: body mass index

Malnutrition

We aimed to analyze malnutrition status based on total proteins and albumin levels. In total, we found low
albumin levels in 22 patients (44.9%) but in 11 patients this data was not available (22.4%). In terms of
albumin levels, patients with probable sarcopenia were more likely to have lower values (HR=6.0,

p<0.05). We did not analyze data about blood levels of total proteins, iron, vitamin D, folic acid, and calcium
because, in the majority of patients, these values were not tested during hospital stay.

Body mass index

On average, the included patients had a BMI between the normal range (22.5 * 5.96). We found five patients
with lower BMI (10.2%) and all had a predictive score for sarcopenia. The percentage of overweight was
higher in the non-sarcopenic group (69.2%) compared with the percentage in the sarcopenic group (27.7%).

Comorbidities

In the sarcopenic group, we found a higher number of comorbidities per person (72.2% had three or more
comorbidities) compared with the non-sarcopenic group (53.8% had three or more comorbidities).

Functional dependency

We also detected that patients with an Ishii score predictive of sarcopenia were more likely to have a higher
number of comorbidities (OR=2.23, p=0.16) and lower functional capacity without statistical significance
(OR=6.15, p=0.06).

Mortality and hospitalization rate

After one year of enrolment, we analyzed mortality and hospitalization rates. In the group with probable
sarcopenia, we found a mortality rate of 44.4% against 7.6% in the non-sarcopenic group. In terms of
hospitalization rate, we found a mean of 1.03 hospitalizations per patient in the sarcopenic group, against
0.31 hospitalizations per patient in the group with a non-predictive score for sarcopenia (Table 2).

Discussion

Our data show probable sarcopenia has a high prevalence among hospitalized people (prevalence 73.5%),
especially in older men. If we compare with reported data on sarcopenia’s prevalence, we find our number
much higher than the previous reports; Smoliner et al. described a prevalence of 24.6% in a Swiss population
and Martone et al. reported 14.6% in an Italian one [3,4]. If we analyze probable sarcopenia prevalence, data
is scarce, but Sobestianky et al. reported 73% prevalence in community-dwelling elderly men, although this
study only included men [10]. Actually, Ishii’s score is a predictive score for sarcopenia based on the
reduction of muscle mass and strength which is more related to probable sarcopenia definition.
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In a recent meta-analysis, including community-dwelling older adults, the application of EWGSOP and
Foundation for the National Institutes of Health Sarcopenia Project (FNIH) definitions led to a high
variability in sarcopenia’s prevalence (from 0 to 37% and 3 to 73%, respectively) [10]. The authors explained
these variations due to definition and measurement techniques, whether sarcopenia was measured using a
single measure of muscle mass or a combined measure of muscle mass and muscle strength and/or physical
function [10]. This proves the heterogeneity of data depending on the definition used and the type of
population analyzed.

In terms of gender prevalence, there are controversial results. Gao et al. studied the associated risk factors of
sarcopenia and they found a higher risk of sarcopenia in men (OR 1.50 without statistical significance) [16].
On the other hand, Zhang et al. reported that female sex was significantly associated with a higher risk for
sarcopenia (OR 0.31) [17].

We also detected a higher prevalence of low albumin levels and higher functional dependency among the
group with a positive Ishii score. In all of the previously mentioned studies, a positive association between
malnutrition and sarcopenia was also described [2-4,18].

We aimed to analyze malnutrition status based on total proteins and albumin levels but much of this data
was missing. Although we did not have strong data about the malnutrition status of our patients, it is
possible that this comorbidity is present. So our suggestion is to screen at admission albumin, total proteins,
and ions such as calcium, iron, folic acid, and vitamins for all patients above 65 years old or with risk factors
for sarcopenia.

In our study, we found that individuals with an Ishii score predictive of sarcopenia had higher mortality and
hospitalization rates at one year of follow-up. Previous studies have also found similar results. De Buyser et
al. followed men of age 74 or more from a semi-rural community in Belgium, and they concluded that low
grip strength, low BMI, and low functional status were associated with mortality [19]. On the other hand,
Yang et al. conducted a prospective study in acute care wards of a hospital in China for 3 years and they
found that the mortality of sarcopenic participants was significantly increased compared with non-
sarcopenic participants (40.8% vs. 17.1%, respectively) [20]. All of these factors have a negative impact on
the individual but also at an economic level. Goates et al. analyzed the impact of hospitalizations in
American adults with sarcopenia and found they had higher odds for hospitalization and a total estimated
cost of USD 40.4 billion per year [21].

Even though there is a growing awareness and interest in this pathology, sarcopenia is still a misdiagnosis.
In our study, only one patient had a prior diagnosis of sarcopenia, although our findings suggest that

it might be present in over 70% of our patients. In theory, healthcare professionals should be more alert to
identify this pathology and there are multiple diagnostic tests available but this has not been translated into
clinical practice. In Portuguese hospitals, we found it difficult to perform tests such as DEXA scan or
Bioelectrical Impedance Analysis. It’s important to raise medical awareness but it’s also essential to
implement easy and valid screening tests to identify probable sarcopenia as early as possible. During this
investigation, we found Ishii’s score a simple and inexpensive tool that can be easily applied in a hospital
setting. Our experience is that Ishii’s score is an easy and simple tool to apply in a hospital setting. We used
a metric tape and a portable analogic dynamometer, which allowed us to directly measure CC and HS in
patients’ hospital wards. We then calculated individual Ishii scores with the Excel tool, which was also very
easy to perform.

Previous studies with this tool showed good sensitivity and specificity, indicating that Ishii’s score can be a
quick form to identify individuals at risk [22]. To our knowledge, this tool is only validated in Japanese and
Chinese populations [14,23], but there is a need to perform the validation of this tool in European
populations [22].

Limitations

Some limitations need to be addressed. We included a small number of participants which limits the
generalization of our results. We also could not evaluate performance status and classify sarcopenia’s
severity, due to logistic constraints in the ward. In terms of assessing functional dependence, we used a
classification based on a Likert scale that is in use in our service, but this might limit the reproducibility of
our study. Additionally, some data from blood tests were missing because they were not tested during the
hospital admission. In the future, it would be important to implement a systematic screening for all patients
including the analysis of some parameters such as albumin, total protein levels, ions, and vitamins.

Additionally, as said before, Ishii’s score is not yet validated in European populations, so the actual score
might not be totally adequate for our population. Looking ahead, we will take forward our investigation and
try to validate Ishii’s formula in the Portuguese population.

Conclusions

Sarcopenia is a highly prevalent disease that affects essentially older persons with frailty syndrome
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leading to an increasing risk for hospitalization and death. This condition leads to personal, social, and
economic burdens so early diagnosis and accurate treatment are mandatory. Ishii’s score was an easy and
simple tool to use in a hospital setting to screen for probable sarcopenia prevalence. We look forward to
progressing our investigation and validating Ishii’s formula in the Portuguese population.

Additional Information
Author Contributions

All authors have reviewed the final version to be published and agreed to be accountable for all aspects of the
work.

Concept and design: Ana Cavalheiro, Sara Afonso, Marta Silva, Nuno Ramalhao, Joao Machado, Sandra
Magalhaes

Acquisition, analysis, or interpretation of data: Ana Cavalheiro, Sara Afonso, Marta Silva, Nuno
Ramalhao, Joao Machado, Sandra Magalhaes

Drafting of the manuscript: Ana Cavalheiro, Sara Afonso, Marta Silva, Nuno Ramalhao, Joao Machado,
Sandra Magalhaes

Critical review of the manuscript for important intellectual content: Ana Cavalheiro, Sara Afonso,
Marta Silva, Nuno Ramalhao, Joao Machado, Sandra Magalhaes

Disclosures

Human subjects: Consent was obtained or waived by all participants in this study. Departamento de
Ensino, Formacao e Investigacao, Centro Hospitalar Universitario de Santo Antdnio issued approval
2021.090. The Board of Directors authorized the carrying out of the research project. Assessment and
opinion for carrying out the research project with reference 2021.090 from researchers Dr. Ana Cavalheiro
and Dr. Sandra Magalhaes of the Physical Medicine and Rehabilitation Service. Animal subjects: All
authors have confirmed that this study did not involve animal subjects or tissue. Conflicts of interest: In
compliance with the ICMJE uniform disclosure form, all authors declare the following: Payment/services
info: All authors have declared that no financial support was received from any organization for the
submitted work. Financial relationships: All authors have declared that they have no financial
relationships at present or within the previous three years with any organizations that might have an
interest in the submitted work. Other relationships: All authors have declared that there are no other
relationships or activities that could appear to have influenced the submitted work.

References

1. Cruz-Jentoft AJ, Baeyens JP, Bauer JM, et al.: Sarcopenia: European consensus on definition and diagnosis:
report of the European Working Group on Sarcopenia in older people. Age Ageing. 2010, 39:412-23.
10.1093/ageing/afq034

2. Bertschi D, Kiss CM, Beerli N, Kressig RW: Sarcopenia in hospitalized geriatric patients: insights into
prevalence and associated parameters using new EWGSOP2 guidelines. Eur J Clin Nutr. 2021, 75:653-60.
10.1038/s41430-020-00780-7

3. Martone AM, Bianchi L, Abete P, et al.: The incidence of sarcopenia among hospitalized older patients:
results from the Glisten study. ] Cachexia Sarcopenia Muscle. 2017, 8:907-14. 10.1002/jcsm.12224

4. Smoliner C, Sieber CC, Wirth R: Prevalence of sarcopenia in geriatric hospitalized patients. ] Am Med Dir
Assoc. 2014, 15:267-72. 10.1016/j.jamda.2013.11.027

5. Morley JE, Anker SD, von Haehling S: Prevalence, incidence, and clinical impact of sarcopenia: facts,
numbers, and epidemiology-update 2014. ] Cachexia Sarcopenia Muscle. 2014, 5:253-9. 10.1007/s13539-
014-0161-y

6.  Woo ], Leung J, Morley JE: Defining sarcopenia in terms of incident adverse outcomes . ] Am Med Dir Assoc.
2015, 16:247-52. 10.1016/j.jamda.2014.11.013

7.  Steffl M, Sima J, Shiells K, Holmerova I: The increase in health care costs associated with muscle weakness
in older people without long-term illnesses in the Czech Republic: results from the Survey of Health, Ageing
and Retirement in Europe (SHARE). Clin Interv Aging. 2017, 12:2003-7. 10.2147/CIA.S150826

8. CaoL, Morley JE: Sarcopenia Is Recognized as an Independent Condition by an International Classification
of Disease, Tenth Revision, Clinical Modification (ICD-10-CM) Code. ] Am Med Dir Assoc. 2016, 17:675-7.
10.1016/j.jamda.2016.06.001

9. Purcell SA, MacKenzie M, Barbosa-Silva TG, et al.: Sarcopenia prevalence using different definitions in older
community-dwelling Canadians. ] Nutr Health Aging. 2020, 24:783-90. 10.1007/s12603-020-1427-z

10.  Sobestiansky S, Michaelsson K, Cederholm T: Sarcopenia prevalence and associations with mortality and
hospitalisation by various sarcopenia definitions in 85-89 year old community-dwelling men: a report from
the ULSAM study. BMC Geriatr. 2019, 19:318. 10.1186/s12877-019-1338-1

11. Franzon K, Zethelius B, Cederholm T, Kilander L: The impact of muscle function, muscle mass and
sarcopenia on independent ageing in very old Swedish men. BMC Geriatr. 2019, 19:153. 10.1186/512877-
019-1142-y

12.  Cawthon PM, Lui LY, Taylor BC, et al.: Clinical definitions of sarcopenia and risk of hospitalization in

2023 Cavalheiro et al. Cureus 15(11): e49158. DOI 10.7759/cureus.49158 70f8


https://dx.doi.org/10.1093/ageing/afq034
https://dx.doi.org/10.1093/ageing/afq034
https://dx.doi.org/10.1038/s41430-020-00780-7
https://dx.doi.org/10.1038/s41430-020-00780-7
https://dx.doi.org/10.1002/jcsm.12224
https://dx.doi.org/10.1002/jcsm.12224
https://dx.doi.org/10.1016/j.jamda.2013.11.027
https://dx.doi.org/10.1016/j.jamda.2013.11.027
https://dx.doi.org/10.1007/s13539-014-0161-y
https://dx.doi.org/10.1007/s13539-014-0161-y
https://dx.doi.org/10.1016/j.jamda.2014.11.013
https://dx.doi.org/10.1016/j.jamda.2014.11.013
https://dx.doi.org/10.2147/CIA.S150826
https://dx.doi.org/10.2147/CIA.S150826
https://dx.doi.org/10.1016/j.jamda.2016.06.001
https://dx.doi.org/10.1016/j.jamda.2016.06.001
https://dx.doi.org/10.1007/s12603-020-1427-z
https://dx.doi.org/10.1007/s12603-020-1427-z
https://dx.doi.org/10.1186/s12877-019-1338-1
https://dx.doi.org/10.1186/s12877-019-1338-1
https://dx.doi.org/10.1186/s12877-019-1142-y
https://dx.doi.org/10.1186/s12877-019-1142-y
https://dx.doi.org/10.1093/gerona/glw327

Cureus

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

community-dwelling older men: the Osteoporotic Fractures in Men Study. ] Gerontol A Biol Sci Med Sci.
2017, 72:1383-9. 10.1093/gerona/glw327

Li M, Kong Y, Chen H, Chu A, Song G, Cui Y: Accuracy and prognostic ability of the SARC-F questionnaire
and Ishii's score in the screening of sarcopenia in geriatric inpatients. Braz ] Med Biol Res. 2019, 52:e8204.
10.1590/1414-431X20198204

Tang T, Wu L, Yang L, Jiang J, Hao Q, Dong B, Yang M: A sarcopenia screening test predicts mortality in
hospitalized older adults. Sci Rep. 2018, 8:2923. 10.1038/s41598-018-21237-9

Ishii S, Tanaka T, Shibasaki K, et al.: Development of a simple screening test for sarcopenia in older adults .
Geriatr Gerontol Int. 2014, 14 Suppl 1:93-101. 10.1111/ggi.12197

Gao Q, Hu K, Yan C, et al.: Associated factors of sarcopenia in community-dwelling older adults: a
systematic review and meta-analysis. Nutrients. 2021, 13:10.3390/nu13124291

Zhang JZ, Shi W, Zou M, Zeng QS, Feng Y, Luo ZY, Gan HT: Diagnosis, prevalence, and outcomes of
sarcopenia in kidney transplantation recipients: A systematic review and meta-analysis. ] Cachexia
Sarcopenia Muscle. 2023, 14:17-29. 10.1002/jcsm. 13130

Saeki C, Takano K, Oikawa T, et al.: Comparative assessment of sarcopenia using the JSH, AWGS, and
EWGSOP2 criteria and the relationship between sarcopenia, osteoporosis, and osteosarcopenia in patients
with liver cirrhosis. BMC Musculoskelet Disord. 2019, 20:615. 10.1186/s12891-019-2983-4

De Buyser SL, Petrovic M, Taes YE, Toye KR, Kaufman JM, Lapauw B, Goemaere S: Validation of the FNIH
sarcopenia criteria and SOF frailty index as predictors of long-term mortality in ambulatory older men. Age
Ageing. 2016, 45:602-8. 10.1093/ageing/afw071

Yang M, Hu X, Wang H, Zhang L, Hao Q, Dong B: Sarcopenia predicts readmission and mortality in elderly
patients in acute care wards: a prospective study. ] Cachexia Sarcopenia Muscle. 2017, 8:251-8.
10.1002/jcsm.12163

Goates S, Du K, Arensberg MB, Gaillard T, Guralnik J, Pereira SL: Economic impact of hospitalizations in US
adults with sarcopenia. ] Frailty Aging. 2019, 8:93-9. 10.142853/jfa.2019.10

Erdogan T, Catikkas NM, Oren MM, Kilic C, Karan MA, Bahat G: Ishii test for screening sarcopenia:
performance in community-dwelling older adults. Aging Clin Exp Res. 2022, 34:785-91. 10.1007/540520-
021-01998-6

Chen X, Hou L, Zhang Y, Luo S, Dong B: The accuracy of the Ishii score chart in predicting sarcopenia in the
elderly community in Chengdu. BMC Geriatr. 2021, 21:296. 10.1186/s12877-021-02244-4

2023 Cavalheiro et al. Cureus 15(11): e49158. DOI 10.7759/cureus.49158

8of8


https://dx.doi.org/10.1093/gerona/glw327
https://dx.doi.org/10.1590/1414-431X20198204
https://dx.doi.org/10.1590/1414-431X20198204
https://dx.doi.org/10.1038/s41598-018-21237-9
https://dx.doi.org/10.1038/s41598-018-21237-9
https://dx.doi.org/10.1111/ggi.12197
https://dx.doi.org/10.1111/ggi.12197
https://dx.doi.org/10.3390/nu13124291
https://dx.doi.org/10.3390/nu13124291
https://dx.doi.org/10.1002/jcsm.13130
https://dx.doi.org/10.1002/jcsm.13130
https://dx.doi.org/10.1186/s12891-019-2983-4
https://dx.doi.org/10.1186/s12891-019-2983-4
https://dx.doi.org/10.1093/ageing/afw071
https://dx.doi.org/10.1093/ageing/afw071
https://dx.doi.org/10.1002/jcsm.12163
https://dx.doi.org/10.1002/jcsm.12163
https://dx.doi.org/10.14283/jfa.2019.10
https://dx.doi.org/10.14283/jfa.2019.10
https://dx.doi.org/10.1007/s40520-021-01998-6
https://dx.doi.org/10.1007/s40520-021-01998-6
https://dx.doi.org/10.1186/s12877-021-02244-4
https://dx.doi.org/10.1186/s12877-021-02244-4

	Evaluation of Probable Sarcopenia’s Prevalence in Hospitalized Geriatric Patients Using Ishii’s Score
	Abstract
	Introduction
	Materials And Methods
	Study population
	Definition of probable sarcopenia
	Measurement of handgrip strength and calf circumference
	Measuring functional dependency
	Data collection
	Statistical analysis

	Results
	Population’s characteristics
	TABLE 1: Baseline characteristics of participants

	Prevalence of probable sarcopenia
	TABLE 2: Relationship between sarcopenic classification and BMI, dependency, hospitalization, and mortality rate

	Malnutrition
	Body mass index
	Comorbidities
	Functional dependency
	Mortality and hospitalization rate

	Discussion
	Limitations

	Conclusions
	Additional Information
	Author Contributions
	Disclosures

	References


