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Background: This study investigated the prevalence of sarcopenia among older adults during hospital-
ization in an acute care setting, its associated risk factors, and health outcomes. The study also exam-
ined sarcopenia assessment uptakes among older adults admitted to the hospital.

Methods: Patients admitted to geriatric and medical wards in a university hospital were included.
Sarcopenia was determined through calf circumference measurement, hand grip strength, and a 5-time
chair stand test using Asian Working Group for Sarcopenia (AWGS) thresholds. Participants were fol-
lowed up 28 days post-discharge.

Results: Seventy-nine participants were included in this study, all completing calf circumference and
hand grip strength assessments. Seventeen participants completed the Bioelectrical Impedance An-
alysis (BIA) assessment (21.5%), twelve participants completed Dual-energy X-ray Absorptiometry
(DXA) (9.5%), and twenty-four completed 5-time chair stand tests (19%). Forty-nine out of 79 (62%) par-
ticipants had sarcopenia, 63% of the participants had low calf circumference (median 31.4 cm, IQR: 2.8),
93.7% had low grip strength (median 11 kg, IQR: 9), and 94.9% had prolonged 5-time chair stand test.
The body mass index (BMI) was significantly lower in sarcopenic participants in this study. No significant
associations were found between sarcopenia diagnosis and health outcomes.

Conclusion: This study highlighted a high prevalence of sarcopenia among older individuals in hospitals.
Low uptakes of muscle mass and physical performance assessments suggest diagnostic challenges in

acute care settings.

Copyright © 2025, Taiwan Society of Geriatric Emergency & Critical Care Medicine.

1. Introduction

Hospitalization has been shown to result in a rapid decrease in
muscle mass and function due to a combination of acute inflamma-
tion and sudden muscle disuse from physical inactivity, possibly
causing individuals to develop sarcopenia.1 Older patients with sar-
copenia have double the risk of hospital readmission,2 are over three
times more likely to die there, and have higher mortality rate after
discharge.3 In Asia, sarcopenia prevalence in hospital settings varied
based on definitions used (31% in China,4 76.8% in Japan,5 46.5% in
Korea® and 34.3% in Vietnam.’ However, these studies examined pa-
tients admitted to various clinical subspecialty wards, thus may not
depict the actual prevalence of sarcopenia among acutely ill older
patients in hospitals.

As diagnostic definitions of sarcopenia evolve, their utilization
differed among studies, limiting direct comparisons,8 especially in
the acute care setting. The lack of consensus on the definition of
sarcopenia in hospital settings has limited the development of func-
tion-promoting therapies and hindered the identification of associ-
ated adverse health outcomes.>*° Hence, this study aimed to exam-
ine sarcopenia assessment uptakes among older adults admitted to
hospital, the prevalence of sarcopenia, its associated risk factors,
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and health outcomes. This study explores sarcopenia assessment
methods’ uptake, highlighting practical challenges in diagnosing sar-
copenia in acute care settings, thereby recommending improved
protocols for clinical practice.

2. Methods

This prospective observational study involved patients over 65
years old admitted to the geriatric medicine ward or a medical ad-
mission unit of a teaching university hospital. Based on a conserva-
tive sarcopenia prevalence of 27% in hospitals,11 with a precision of
85% and an expected 20% attrition rate, the initial sample size ne-
eded was 180 participants. However, due to the nationwide COVID-
19 lockdown, a convenience sampling approach was used. Screening
for participants began from April 2021 to June 2021, and then re-
sumed in September 2021 to July 2022 due to the lockdown (total
duration: 14 months). Eligible participants underwent sarcopenia
assessment within the first three days of admission. Follow-up was
done after 28 days via telephone to look for health outcomes.

2.1. Muscle mass, strength, and physical performance
assessment

Calf circumference measurement was done using a non-elastic
tape on the participant’s dominant leg while sitting with knees
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flexed at 90° on the thickest part of the calf. Bioelectrical Impedance
Analysis (BIA) measurement for Appendicular Skeletal Muscle Index
(ASMI) was calculated using the Rangel-Peniche et al.*2 formula us-
ing TANITA Total Body Composition Analyser TBF-300/TBF-300A. The
participants were assessed standing up unsupported, with feet
slightly apart on the BIA device for about 1 minute for the imped-
ance to be analyzed. Dual X-ray Absorptiometry (DXA) measurement
for ASMI was done using GE Lunar iDXA with the participant lying
supine.

Muscle strength was assessed using a Jamar hand grip dynamo-
meter (Model J00105, Lafayette Instrument Company, USA) using
the participant’s dominant hand. Due to limited available space in
the included wards, physical performance was assessed through the
5-time chair stand test.

2.2. Sarcopenia screening and diagnosis

Sarcopenia risk was assessed using SARC-F and SARC-CalF. Sar-
copenia was defined by low ASMI either by BIA (sarcopenia (BIA) if
ASMI < 7.0 kg/m? in men and < 5.7 kg/m? in women) or DXA (sar-
copenia (DXA) if ASMI < 7.0 kg/m? in men and < 5.4 kg/m? in women)
alongside either low hand grip strength (< 28 kg for men and < 18 kg
for women) or poor physical performance (> 12 s for 5-time chair
stand test). ‘Sarcopenia (CC)’ was defined as low calf circumference
(< 34 cm in men, < 33 cm in women) and; either low hand grip
strength; and/or physical performance. This corresponds to the
AWGS recommendation for muscle mass assessment when BIA or
DXA are not available.'® ‘Severe sarcopenia’ was determined when a
participant was found to have collective impairment of muscle mass,
strength, and physical performance.

2.3. Data handling and analysis

Patient data were extracted from participants’ clinical notes
on their Electronic Medical Records (EMR). Descriptive findings
were described using frequency tables for categorical data and
mean with standard deviations or medians with interquartile ranges,
depending on normality testing. Completion rate was described by
the percentage of participants able to complete each of the assess-
ments. Comparison was made between sarcopenia prevalences
based on different muscle mass measurements. The association
between participants’ characteristics was assessed and analyzed
using logistic regression. Differences between sarcopenia (low calf
circumference with either low hand grip strength and/or poor 5-
time chair stand test) and no sarcopenia groups in terms of risk fac-
tors and health outcomes (inpatient complications, hospital read-
mission, and mortality) were reported. In cases of missing data,
complete case analysis or pairwise deletion was done, focusing
only on those with complete information. Statistical analysis was
done using SPSS (Version 26.0, IBM Corp., Armonk, New York, USA).
The study was approved by UMMC-MREC Review Board (MREC
2021914-10588).

3. Results

A total of 846 patients were screened. The participant recruit-
ment flowchart is illustrated in Figure 1.

The demographics of the included participants are described in
Table 1. Assessment was made at median 3 days (IQR: 6), with me-
dian length of hospital stay of 9 days (IQR: 12). Forty-six (58.2%) par-
ticipants were admitted due to an infection. The median early warn-
ing score of all participants on admission was 1 (IQR: 1).
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3.1. Sarcopenia assessment uptake

The BIA assessment was completed by 17 (21.5%) participants.
Reasons for failure to complete were body weakness (n =42), pain (n
=14), a history of below-knee amputation (n = 2), and fear of falling
(n = 4). As for DXA, only 12 (9.5%) participants completed DXA as-
sessments due to limited slots for inpatient DXA, pandemic restric-
tions, long waiting times, participants’ ability to transfer, and the
unavailability of an imaging technician. Note that all participants
completed calf circumference measurements. Only one participant
managed to complete all muscle mass assessments.

Only 24 (19%) participants completed 5-time chair stand tests.
Those who were unable to do so were because of pain (n = 5), weak-
ness (n = 46), and instability (n = 4). Other assessment uptake find-
ings are summarized in Table 2.

3.2. Sarcopenia screening and prevalence

37/79 (46.8%) of participants were at risk for sarcopenia based
on SARC-F. By contrast, more participants (n = 40, 50.6%) were at risk
for sarcopenia based on SARC-CalF. Bot tools had small to medium
effect sizes; with Cohen’s h for the difference in prevalence between
AWGS and SARC-F was 0.25, and Cohen’s h = 0.23 for difference be-
tween the AWGS criteria and SARC-CalF.

Out of 17 participants who were able to complete the BIA as-
sessment, based on the Peniche et al. formula, 7 (41.2%) participants
had a low ASMI (median: 6 kg/m? IQR: 2.3). Out of 12 participants
who completed the DXA assessment, 8 (66.7%) of them had a low
ASMI on DXA (median: 6.4 kg/m2 IQR: 1.4). Fifty (n = 50) participants
from 79 total participants (63.3%) were found to have low calf cir-
cumference based on AWGS cut-off points. The median calf circum-
ference was 31.4 cm (IQR: 4.5) on admission. Only one participant
completed all assessment modalities.

The 74/79 (93.7%) had low hand grip strength based on AWGS
cut-off points. Median hand grip strength was 11 kg (IQR: 9). And
75/79 (94.9%) participants had prolonged sit-to-stand tests. The me-
dian duration was 19 s (IQR: 13.5).

Forty-nine out of 79 participants were found to have sarcopenia
when calf circumference was used as a muscle mass surrogate. The
overall prevalence of sarcopenia (CC) was 62%.

When compared with sarcopenia (as determined by calf cir-
cumference, grip strength, and physical performance), SARC-F as a
screening tool had 51% sensitivity, 60% specificity, 67.6% positive
predictive value, and 42.9% negative predictive value. SARC-CalF, in
contrast, had a higher sensitivity of 79.6%, a higher specificity of
96.7%, a positive predictive value of 95.1%, and a negative predictive
value of 74.4% (Table 3).

3.3. Outcomes during hospitalization and 28 days
post-discharge

Of the six participants who developed hospital-acquired infec-
tions, four had sarcopenia (CC) (p = 0.768). Two participants were
transferred to critical care; both had sarcopenia (CC) (p = 0.252).
Three participants passed away during hospitalization; all three had
sarcopenia (CC) (p = 0.158).

Within 28 days of discharge, one of the participants with sar-
copenia (CC) passed away, while none of those without sarcopenia
died (p = 0.421). Readmission to the hospital occurred in four
(13.8%) participants who did not have sarcopenia and six (12%) of
those with sarcopenia within 28 days of discharge (p = 0.942) (Table
4).
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Participants admitted to geriatric ward
and medical admissions unit (n=846)

Reasons for ineligibility:

e Inability to give consent

independently (n=284)

Electively admitted (n=13)

Unable to complete hand grip

strength (n=13)

e Critically ill (n=199)

e  Transferred in from other centres for
continuation of care (n=136)

e Inisolation (n=46)

Eligible (n=155)

75 participants refused to participate in
the study

Eligible and consented (n=80)

1 participant was excluded due to
inaccessible data on Electronic Medical

Records (EMR)

Total participants included on admission (n=79)

15 patients were
discharged ecarly

3 participants

visited prior to discharge

Total participants

(n=61)

passed away

in ward

e Transferred
to other
wards (n=3)

e Felt weak

1 participant passed
away within 28 days
after discharge

Total participants with (n=15)
repeated sarcopenia e Inpain
assessment prior to (n=2)

discharge (n=32) e Refused
with no
reason given
(n=9)

Total participants followed up on after 28
days from discharge (n=75)

Figure 1. Flowchart of participant recruitment.

4. Discussion

This study reported that the prevalence of sarcopenia using calf
circumference, muscle strength, and physical performance among
older people admitted to a hospital in Malaysia was 62%. When
ASMI was used to confirm sarcopenia as per AWGS criteria, the pre-
valence was 66.7% using DXA; and 41.2% when BIA was used. By
contrast, a meta-analysis reported a 19.8% prevalence of acute sar-
copenia among hospitalized elderly patients.16 In China, when calf
circumference was used as a surrogate for muscle mass, the preva-
lence of possible sarcopenia among older people admitted to hospi-
tal was 31%.* However, different equipment, assessment thresholds
and patient cohorts were used in these studies. Despite many inter-

national recommendations, not all may be suited to acute care set-
tings with different access to muscle assessment facilities.

This study reported low uptake of DXA and BIA (9.5% completed
DXA and 21.5% completed BIA), reflecting the challenges faced in
the acute care setting. DXA had the lowest completion rate, followed
by the 5-time chair stand test (19% completed), BIA, and ultra-
sonography (51.9% completed, despite being optional). For DXA,
limitations included limited slots for inpatient DXA, restrictions im-
posed by the imaging department during the pandemic, waiting
time, availability of imaging technicians and patients’ conditions;
which had been similarly reported elsewhere.?”*® To address these
factors, future studies should extend recruitment periods to allow
for more patients to be scheduled for DXA scans, and involve multi-
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Table 1
Participant demographics.
Total participants, n =79 Sarcopenia (CC)°, n = 49 No sarcopenia, n =30 p-value
Age, median (IQR), years 76 (11) 76 (11) 76 (13) 0.460
Gender 0.436
Male, n (%) 30 (40) 19 (38.8) 11 (36.7)
Female, n (%) 49 (62) 30 (61.2) 19 (63.3)
Ethnicity 0.876
Chinese, n (%) 25 (31.6) 16 (32.7) 9 (30)
Malay, n (%) 34 (43) 20 (40.8) 14 (46.7)
Indian, n (%) 20 (25.3) 13 (26.5) 7(23.3)
Frailty” 0.786
Scores 1-3, n (%) 13 (16.5) 7 (14.3) 6 (20)
Scores 4-6, n (%) 57 (72.2) 36 (73.4) 21 (70)
Scores 7-9, n (%) 9(11.4) 6(12.2) 3(10)
Comorbidities
Multimorbidity®, n (%) 64 (81) 40 (81.6) 24 (80) 0.857
Diabetes mellitus, n (%) 51 (64.6) 32 (65.3) 19 (63.3) 0.859
Hypertension, n (%) 62 (78.5) 38 (77.6) 24 (80) 0.797
Dyslipidaemia, n (%) 25 (31.6) 13 (26.5) 12 (40) 0.212
Ischaemic heart disease, n (%) 13 (16.5) 11 (22.4) 2(6.7) 0.066
Chronic kidney disease, n (%) 19 (24.1) 12 (24.5) 7(23.3) 0.907
Chronic liver disease, n (%) 1(1.3) 1(2) 0(0) 0.431
Osteoporosis, n (%) 5(6.3) 2(4.1) 3(10) 0.294
Parkinson’s disease, n (%) 1(1.3) 1(2) 0(0)
Malignancies, n (%) 14 (17.7) 10 (20.4) 4(13.3) 0.424
Charlson comorbidity index (CCI)d 0.078
Mild, n (%) 3(3.8) 0(0) 3(10)
Moderate, n (%) 23 (29.1) 15 (30.6) 8(26.7)
Severe, n (%) 53(67.1) 34 (69.4) 19 (63.3)
Falls in the past 12 months, n (%) 24 (30.4) 17 (34.7) 7 (23.3) 0.287
Cognitive impairment®, n (%) 60 (75.9) 37 (75.5) 23 (76.7) 0.907
Polypharmacyf, n (%) 52 (65.8) 34 18 0.393
Body mass index (kg/m?), Median (IQR) 24.3(5.2) 22.9 (3.5) 26.9 (7.1) <0.001*
Risk for malnutrition® 0.743
Low risk, n (%) 47 (59.5) 28 (57.1) 19 (63.3)
Medium risk, n (%) 6(7.6) 5(10.2) 1(3.3)
High risk, n (%) 26 (32.9) 16 (32.7) 10 (33.3)
Delirium”, n (%) 28 (35.4) 18 (36.7) 10 (33.3) 0.971

* Correlation is significant at the 0.01 level (2-tailed).
Abbreviations: IQR, Interquartile range.

? Sarcopenia (CC) refers to low calf circumference and either low hand grip strength or a prolonged 5-time chair stand test. b Frailty was determined using
the Clinical Frailty Scale (CFS). © Multimorbidity, or multiple morbidity, refers to having the combination of three or more: diabetes, asthma, arthritis, chronic
obstructive pulmonary disease, heart disease, Alzheimer’s disease and related dementias, mental disorder (mood disorder and/or anxiety), cancer, and
stroke (14). 4 Based on the Charlson Comorbidity Index score, the severity of morbidity was defined as such: scores 1-2 = mild, scores 3—4 = moderate, and
scores 5 and above = severe. ¢ Cognitive impairment refers to scores of less than 26 on the Montreal Cognitive Assessment Test (MoCA). f Polypharmacy
refers to being on more than 4 medications (15). & Risk for malnutrition refers to scores on the Malnutrition Universal Screening Tool (MUST). " Delirium:

scores 4 and above on My4AT.

Table 2
Completion rates for respective sarcopenia assessment components.

Sarcopenia assessment components Measures Completion rate, n (%)
Sarcopenia screening SARC-F 79 (100)

SARC-CalF 79 (100)
Muscle mass Calf circumference 79 (100)

ASMI (BIA) 17 (21.5)

ASMI (DXA) 12 (9.5)
Muscle strength Hand grip strength assessment 79 (100)
Physical performance 5-time chair stand test 24 (19)

Abbreviations: ASMI, appendicular skeletal muscle index; BIA, bioelectrical Impedance analysis; DXA, dual X-ray absorptiometry.

center collaboration to reduce reliance on a single facility. The 5-
stand chair test, which was an important component of assessing
physical performance, had low completion rate in this study (19%)
due to participants’ perceived weakness (n = 46 who refused) and in-
stability (n = 4 who refused), therefore other methods better suited
to patients in the acute care setting, such as the point-based Short

Physical Performance Battery tests; or 6-meter walk tests;13 should
be considered. Portable BIA devices can also be used in supine posi-
tion for patients with mobility issues.

Alternatively, screening tools like the SARC-F and SARC-CalF,
which were completed by all participants in this study, could be used
in the acute care setting as per AWGS recommendation.'® SARC-CalF
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Sensitivity, specificity, positive and negative predictive values of respective sarcopenia screening.

Sarcopenia definition

Screening tool - 3 - Total
Sarcopenia (CC) No sarcopenia
SARC-F’
Normal, n (% within sarcopenia (CC)) 24 (49) 18 (60) 42 (53.2)
At risk, n (% within sarcopenia (CC)) 25 (51) 12 (40) 37 (46.8)
SARC-CalF*
Normal, n (% within sarcopenia (CC)) 10 (20.4) 29 (96.7) 39 (49.4)
At risk, n (% within sarcopenia (CC)) 39 (79.6) 1(3.3) 40 (50.6)
Sensitivity Specificity Positive predictive value Negative predictive value
SARC-F 51% 60% 67.6% 42.9%
SARC-CalF 79.6% 96.7% 95.1% 74.4%

? Sarcopenia (CC) refers to low calf circumference and either low hand grip strength or a prolonged 5-time chair stand test (13). ® SARC-F scores 4 or more =

at risk for sarcopenia. © SARC-CalF scores 11 or more = at risk for sarcopenia.

Table 4
Clinical outcomes according to sarcopenia (CC) diagnosis.
Sarcopenia (CC), n =49 No sarcopenia, n = 30 p-value
Days in hospital, median (IQR) 10 (13) 7(7.3) 0.270
Developed hospital-acquired infections, n (%) 4(8.2) 2(6.7) 0.768
Transferred to critical care unit, n (%) 2(4.1) 0(0) 0.252
Death in hospital, n (%) 3(6.1) 0 (0) 0.158
Readmitted within 28 days of discharge, n (%) 6(12.2) 4(13.3) 0.421
Death within 28 days of discharge, n (%) 1(2) 0(0) 0.942
MBI on admission 0.915
Min-mild dependency, n (%) 34 (69.4) 23 (76.7)
Moderate dependency, n (%) 9(18.4) 5(16.7)
Severe — total dependency, n (%) 6(12.2) 2(6.7)
MBI upon discharge 0.985
Min-mild dependency, n (%) 24 (49) 16 (53.3)
Moderate dependency, n (%) 12 (24.5) 10 (33.3)
Severe — total dependency, n (%) 7 (14.3) 4(13.3)

Abbreviations: MBI, Modified Barthel Index.

and SARC-F as screening tools detected 50.6% and 46.8% of the par-
ticipants being at risk for sarcopenia. SARC-CalF showed good sensi-
tivity (79.6%), specificity (96.7%), positive predictive value (95.1%),
and negative predictive value (74.4%). However, both these tools
had small to medium effect sizes (SARC-F Cohen’s h = 0.246, SARC-
CalF Cohen’s h = 0.23), which can be improved in future studies by
increasing the sample size of the participants.

Existing research had consistently shown that sarcopenia is as-
sociated with adverse health outcomes among older adults such as
readmission rates and mortality, particularly in hospitalized popula-
tions.**2% In comparison to these studies, the present study had a
smaller sample size, which may have limited the statistical power to
detect significant associations. Additionally, the low event rates for
outcomes such as death and readmission in this study’s sample
might have contributed to the lack of significant findings. Among
variables evaluated in this observational study, only BMI was signifi-
cantly associated with sarcopenia (CC), reaffirming Hao et al.’s obser-
vation that a higher BMI was a protective factor against sarcopenia
(OR: 0.75, 95% Cl: 0.68-0.83).*

This study was not able to elicit any significant association be-
tween hospital sarcopenia and other risk factors or health outcomes
due to the small sample size and small event rate. This study also did
not adjust for potential confounders such as age, BMI, nutritional
status, conditions during hospital admission, and comorbidities,
which may have influenced the relationship between sarcopenia and
clinical outcomes. As a result, the non-significant findings must be in-
terpreted with caution.

One of the strengths of this study was that it adhered to the

internationally recognized AWGS criteria for sarcopenia definition,
which encompassed measures of muscle mass, muscle strength, and
physical performance. This study also attempted to examine the
acute muscle changes during hospitalization targeting older people
for whom early screening and intervention are crucial. This study
also provided a first-hand account of conducting research involving
older people in the acute care setting and its challenges.

Other than that, this study highlighted the importance of re-
search on sarcopenia in hospitals, given its high prevalence (62%),
thus it should be part of routine assessment. Internationally estab-
lished sarcopenia definitions such as the sarcopenia definition and
outcomes consortium (SDOC) and the Australian and New Zealand
Society for Sarcopenia and Frailty Research ANZSSFR Expert Working
Group have moved away from defining sarcopenia around low mus-
cle mass, as they prioritise assessment of muscle strength.g'10 This
study’s findings support these recommendations, advocating for at
least one assessment of muscle strength during hospital admission
to detect probable sarcopenia. Combining this with calf circumfer-
ence might be a feasible approach to determining sarcopenia in
acute care settings that have limited access to BIA and DXA, per
AWGS recommendation.'® Where possible, combining them with
gait speed tests have been reported to improve sensitivity and speci-
ficity in detecting sarcoper\ia.21

5. Conclusion

In conclusion, this study reported on the prevalence and diag-
nostic challenges of sarcopenia among older individuals admitted to
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hospitals in acute care settings. The use of calf circumference as a
surrogate measure revealed a high prevalence of sarcopenia in this
population. However, the low uptake of these diagnostic modalities
highlighted the practical challenges within acute care settings. Fur-
ther studies in this area should address the existing limitations, such
as the small sample size and the brief participant stay.
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