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Abstract

Background This study aimed to adjust and cross-validate skeletal muscle mass measurements between bioimpedance
analysis (BIA) and dual-energy X-ray absorptiometry (DXA) for the screening of sarcopenia in the community and to
estimate the prevalence of sarcopenia in Hong Kong.
Methods Screening of sarcopenia was provided to community-dwelling older adults. Appendicular skeletal muscle
mass (ASM) was evaluated by BIA (InBody 120 or 720) and/or DXA. Handgrip strength and/or gait speed were
assessed. Diagnosis of sarcopenia was based on the 2019 revised Asian Working Group for Sarcopenia cut-offs. Agree-
ment analysis was performed to cross-validate ASM measurements by BIA and DXA. Multiple regression was used to
explore contribution of measured parameters in predicting DXA ASM from BIA.
Results A total of 1587 participants (age = 72 ± 12 years) were recruited; 1065 participants were screened by BIA
(InBody 120) with 18 followed up by DXA, while the remaining 522 participants were assessed by the BIA (InBody
720) and DXA. The appendicular skeletal muscle mass index (ASMI) evaluated by BIA showed a mean difference of
2.89 ± 0.38 kg/m2 (InBody 120) and 2.97 ± 0.45 kg/m2 (InBody 720) against DXA gold standard. A significant over-
estimation of muscle mass was measured by BIA compared with DXA (P < 0.005). BIA data were adjusted using pre-
diction equation and mean difference reduced to �0.02 ± 0.31 kg/m2 in cross-validation. Prevalence of sarcopenia
in older adults ≥65 ranged from 39.4% (based on ASMI by DXA) to 40.8% (based on predicted DXA ASMI from
BIA). Low ASMI by DXA was found in 68.5% of the older adults screened. The percentage of older adults exhibited
low handgrip strength ranged from 31.3% to 56%, while 49% showed low gait speed.
Conclusions Bioimpedance analysis was found to overestimate skeletal muscle mass compared with DXA. With adjust-
ment equations, BIA can be used as a quick and reliable tool for screening sarcopenia in community and clinical settings
with limited access to better options.
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Introduction

Sarcopenia is an age-related generalized loss of skeletal mus-
cle mass and strength1 that is recently recognized as an

independent condition by the International Classification of
Diseases, Tenth Revision, Clinical Modification.2 With guide-
lines suggested by the European Working Group on
Sarcopenia in Older People in 2010 and 2018,3,4 also the
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Asian Working Group for Sarcopenia (AWGS) in 2014 and
2019,5,6 Hong Kong-reported prevalence is up to 22.1%
(male) and 18.25% (female) in people over the age of 65 by
the International Working Group on Sarcopenia (IWGS) defi-
nition and 9.35% (male) and 5.3% (female) by AWGS defini-
tion, and rises to as high as 50% in people over 80.7

Sarcopenia is associated with four times increased rate of fra-
gility fracture8 with the presentation of poorer balancing abil-
ities and substantial increase in fall risks, thus making
sarcopenia a highly predictive factor of fragility fracture in
elderly.9 A recent study in Europe also revealed that preva-
lence of sarcopenia in hip fracture patients is as high as
74% of men and 54% of women,10 making
sarco-osteoporotic fracture a newly emerging geriatric
condition.11

The generally accepted algorithm for sarcopenia screening
or diagnosis in various community or clinical settings includes
the SARC-F questionnaire12,13 for the identification of proba-
ble cases; handgrip strength (HG) and muscle mass measure-
ments to confirm sarcopenia diagnosis; followed by
functional assessment of chair-rising test, gait speed, or Short
Physical Performance Battery tests for further classification of
severe cases.6,14 Dual-energy X-ray absorptiometry (DXA) is
the preferred go-to method for the measurement of lean or
fat skeletal muscle mass because of its accuracy, repeatabil-
ity, and a discrete cut-off value,1 followed by magnetic reso-
nance imaging and computed tomography that are limited
to the accessibility in different clinical settings. The use of
bioimpedance analysis (BIA) is therefore making a lot of
sense in many clinics or community settings where the earlier
cutting-edge imaging techniques are not readily available, yet
discrete cut-off values have been recommended.4,6 However,
the drawback of the BIA is that the estimated skeletal muscle
mass is population and device specific,15 and conversion may
be required for the diagnosis of skeletal muscle content.16

The objective of this study is to cross-validate the skeletal
muscle measurements between BIA and DXA for the screen-
ing of sarcopenia in the community and to establish a reliable
cut-off value for the local population based on the AWGS
2019 sarcopenia definition, and to estimate the prevalence
of sarcopenia in community-dwelling older adults in Hong
Kong.

Materials and methods

Study design

Screening of sarcopenia was provided to community-dwelling
older adults (age 40 and above), participating in educational
seminars on musculoskeletal health or recruited from the
outpatient clinic at the Prince of Wales Hospital. Definition
for the diagnosis of sarcopenia followed the AWGS 2019

revised consensus and cut-offs,6 where low appendicular
skeletal muscle mass (ASM) with either low handgrip muscle
strength (HG) or slow gait speed (GS) are considered to have
sarcopenia. ASM was measured for each participant by BIA
and/or DXA as detailed in the succeeding text.

Bioimpedance analysis measurement

A total of 1587 subjects received a BIA measurement during
the screening process (InBody 120 or InBody 720, Seoul, Ko-
rea) to evaluate ASM index (ASMI). Among the subjects eval-
uated, 1065 were screened by InBody 120 (Dataset120) and
522 were screened by InBody 720 (Dataset720). Participants
were instructed to hold the electrodes while standing bare-
foot on the other electrodes on the device platform as per
the manufacturer’s instructions. The skeletal muscle mass
(kg) shown on the assessment report was claimed to be a
measurement of the ASM and was recorded as the ASM.

Dual-energy X-ray absorptiometry measurement

Whole-body scans were performed on 540 subjects (n = 18
from Dataset120 and n = 522 from Dataset720) by an indepen-
dent certified technician at the Prince of Wales Hospital by
DXA (Horizon, Hologic, Marlborough, MA, USA) after their
BIA assessment. Total ASM by DXA was evaluated by seg-
mented measurement of muscle mass at four limbs by
operator-defined cutlines at specific anatomical landmarks.
The ASM was then adjusted to the square of height to calcu-
late the ASMI (expressed in kg/m2). Low ASMI by DXA is less
than at 7 kg/m2 for men and 5.4 kg/m2 for women based on
the AWGS 2019 definition.

Handgrip test

Handgrip strengths were measured by a dynamometer
(5030JI, JAMAR, Bolingbrook, IL, USA) on the dominant hand
of the participant. Participants were instructed to hold the
device with the arm at right angle and elbow to the side of
the body. The maximum effort will be taken from three
attempts.17 Cut-off values were adopted from the most re-
cent AWGS 2019 consensus in which low handgrip muscle
strength is defined as <28 kg for men and 18 kg for women.6

Prevalence of sarcopenia based on dual-energy X-
ray absorptiometry and bioimpedance analysis
measurements

For the purpose of this study, sarcopenia definition is based
on the AWGS 2019 consensus [BIA ASMI: male (M) <7.0
and female (F) <5.7; DXA ASMI: M < 7.0 and F < 5.4; HG:
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M < 28 and F < 18; and GS: <1.0 m/s]. A subject is consid-
ered to be sarcopenic if they have low ASMI with either
low HG or low GS, or severe sarcopenia if they have low ASMI
with low HG and low GS (Figure 1).

Statistical analyses

All statistical analyses were performed by using SPSS Version
26 for Windows (IBM Corp., Armonk, NY, USA). Pearson cor-
relations were performed to examine the relationship be-
tween ASM values measured by the BIA (either InBody 120
or InBody 720) and the DXA. Bland–Altman analyses were
performed to evaluate the extent of agreement between
both measuring methods, and multiple regression was used
to explore potential contribution of anthropometric parame-
ters such as height and weight. Differences were considered
significant at P < 0.05.

Regression analysis for bioimpedance analysis to
dual-energy X-ray absorptiometry adjustment
model

Stepwise linear regression was applied to all available and rel-
evant parameters to generate the final equations with signif-
icant covariates. Overfitting and multicollinearity between
independent variables were avoided, and variance inflation
factor for the prediction models chosen was <10.

Dataset720 had a larger sample size with paired BIA and
DXA values for 522 subjects, which we divided equally by
age into two standalone portions. Two-thirds (n = 348) were

used to derive the multivariate regression models, while one-
third (n = 174) were used to cross-validate the prediction by
the models. However, for Dataset120, only 18 subjects who
had taken DXA had paired BIA/DXA values, thus splitting this
dataset for validation was not feasible.

Results

A total of 1587 participants [mean age = 72, standard devia-
tion (SD) = 12] were recruited in this study with 1065 partic-
ipants (Dataset120, mean age = 77, SD = 8, range = 53–99)
from community centres who received muscle mass evalua-
tions by portable BIA device (InBody 120), and the remaining
522 participants (Dataset720, mean age = 62, SD = 12, age
range = 40–87) were recruited from the outpatient clinic of
the Prince of Wales Hospital who received muscle mass eval-
uation by a stationary BIA device (InBody 720) and DXA. Of
the 1065 participants, 18 were invited to take additional
DXA measurements for cross-validation after receiving BIA
measurements. We found significant gender differences in
all parameters in Supporting Information, Table S1, except
age in Dataset120 (P = 0.33). BIA and DXA measurements for
ASM and ASMI were found to be significantly different for
both datasets (Table S1).

Appendicular skeletal muscle mass index

The general trend of the ASMI by BIA and DXA can be de-
scribed by scatter plots in Figure 2A–2D. There exists a strong

Figure 1 Definition of sarcopenia used in this study based on the Asian Working Group for Sarcopenia (AWGS) 2019 guidelines, where ‘sarcopenia’ is
defined as ‘low appendicular skeletal muscle mass index (ASMI) with either low muscle strength or low physical performance’, while ‘severe
sarcopenia’ is defined as ‘low ASMI with low muscle strength and low physical performance’. DXA, dual-energy X-ray absorptiometry.
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correlation between the BIA and DXA measurements at
r2 = 0.867 (n = 18, P < 0.05) for InBody 120 and r2 = 0.893
(n = 522, P < 0.05) for InBody 720 (Figure 2E and 2F).

From the Dataset720 (Figure 3A), the ASMI by DXA of the
522 subjects was found to decrease for both genders with
age, with the average ASMI of elderly men (Figure 3B)

declined at a higher rate than women with age, as shown
by the slope of the curve. Percentage of subjects with
low ASMI (by DXA based on AWGS) was found to be
59.8% for all ages, and 68.5% for older people at 65 and
over, with male (73.1%) more prevalent than female
(63.2%) (Table S2).

Figure 2 Appendicular skeletal muscle mass index (ASMI, kg/m
2
) evaluated by (BIA) and dual-energy X-ray absorptiometry (DXA). Top and bottom

lines indicate ±1.96 SD. (A) BIA (InBody 120) ASMI vs. age in Dataset120 (n = 1065). (B) BIA (InBody 720) ASMI vs. age in Dataset720 (n = 522). (C)
DXA ASMI vs. age in Dataset120 (n = 18). (D) DXA ASMI vs. age in Dataset720 (n = 522). (E) Correlation between DXA and BIA ASMI in Dataset120
(r2 = 0.867, n = 18, P < 0.05). (F) Correlation between DXA and BIA ASMI in Dataset720 (r

2 = 0.893, n = 522, P < 0.05).
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Handgrip strength

All 1587 subjects completed the HG test. HG decreased with
age at an increasing rate for both genders. The average HG
declined at a higher rate in elderly men compared with
women (Figure 4A and 4B) with age. Low HG defined by
AWGS was found in 54.7% female and 64.8% male in
Dataset120, and 36.8% female and 26.1% male in Dataset720
(Table S2) for older adults at age 65 and over.

Gait speed

The 6 m walk test showed an increase in time taken (s) at an
increasing rate with age for both genders. The time increased
at a higher rate in elderly women compared with men (Figure
4C and 4D) with age. Low GS defined by AWGS was found in
49.4% elderly 65 and over in Dataset720.

Prevalence of sarcopenia based on dual-energy
X-ray absorptiometry and bioimpedance analysis
measurements

When utilizing DXA-measured ASMI and HG, sarcopenia prev-
alence in Dataset720 based on muscle mass and strength was
23.1% for ages ≥65 and 13.4% for all ages ranging from 40 to
87. While assessing DXA-measured ASMI and GS, sarcopenia
prevalence in Dataset720 based on muscle mass and physical
performance was found to be higher at 32.3% for ages ≥65
and 17.8% for all ages. When combining the three criteria
in Dataset720, severe sarcopenia was found in 15.9% older
adults ≥65. The overall sarcopenia prevalence, with
sarcopenia and severe sarcopenia combined, was 39.4% in
Dataset720 for subjects aged ≥65 (Table S2).

Furthermore, with obesity defined by local health author-
ities (Centre for Health Protection, Department of Health,
Hong Kong Special Administrative Region, https://www.
chp.gov.hk/en/healthtopics/content/25/8802.html) at body

Figure 3 Appendicular skeletal muscle mass (ASMI, kg/m2) as evaluated by dual-energy X-ray absorptiometry (DXA). Top and bottom lines on (C) and
(D) indicate ±1.96 SD. (A) Flow chart showing the breakdown of different tests and number of subjects in each dataset. (B) ASMI vs. age coloured by
gender (n = 540). (C) Male DXA ASMI vs. age (n = 299). (D) Female DXA ASMI vs. age (n = 241). BIA, bioimpedance analysis.
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mass index ≥25 kg/m2, the occurrence of sarcopenic obesity
in older adults ≥65 was found to be 7.5–7.7% in Dataset720,
which made up 20.0% and 18.4% of all sarcopenic subjects
with their average age at 73 and 72 for male and female,
respectively (Table S2). In the Dataset120, the occurrence
of sarcopenic obesity was 18.0% and 9.5%, which made
up 31.1% and 24.6% of all sarcopenic subjects at average
age of 79 and 81 for male and female, respectively. Because
of access to equipment, time, and venue limitations in com-
munity screening settings, the majority of subjects in
Dataset120 did not take DXA or the GS test. Using
BIA-measured ASMI and HG as criteria, sarcopenia preva-
lence was only 0.4% (n = 1065) in Dataset120 and 0.1%
(n = 251) in Dataset720 for subjects ≥65, which was decep-
tively low because of an overestimation found in ASMI mea-
sured by BIA compared with DXA on the same subjects. The
agreement between BIA and DXA is further evaluated in the
succeeding text.

Bland–Altman agreement analyses between
appendicular skeletal muscle mass evaluated by
dual-energy X-ray absorptiometry and
bioimpedance analysis

The Bland–Altman plots showed large mean differences in
ASM and ASMI values evaluated by BIA and DXA across the
entire range. The mean difference in ASM for Dataset120
was 6.77 ± 1.24 kg (n = 18) (Figure 5A), while Dataset720
was 8.25 ± 1.80 kg (n = 522) (Figure 5B); and the mean differ-
ence in ASMI for Dataset120 was 2.89 ± 0.38 kg/m2 (n = 18)
(Figure 5C), while Dataset720 was 3.11 ± 0.45 (n = 522) (Figure
5D). A significant overestimation of ASM, hence ASMI, was
observed in measurements by the BIA compared with DXA
(P < 0.005) (Table S1).

This significant difference in ASMI measurements in both
datasets was also found to be affected by gender and weight.
Male had a larger difference in ASMI at 3.46 ± 0.29 and

Figure 4 Handgrip strength measured by dynamometer in kilograms (kg) and gait speed by 6 m walk test measured in seconds (s) plotted against age
separated by gender. Top and bottom lines indicate ±1.96 SD. (A) Female handgrip strength by age (n = 1160). (B) Male handgrip strength by age
(n = 427). (C) Six metre walk time for female gait speed by age (n = 226). (D) Six metre walk time for male gait speed by age (n = 296).
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3.26 ± 0.44 than female at 2.78 ± 0.28 (P < 0.05) and
2.92 ± 0.39 (P < 0.05) in Dataset120 and Dataset720, respec-
tively. The overall mean difference in ASMI for all subjects
65 and above was 2.89 ± 0.38 kg/m2 for Dataset120 and
2.97 ± 0.45 kg/m2 for Dataset720 (Table S4). Furthermore, a
significant difference was also found in both datasets when
comparing the difference in ASMI measured by BIA and
DXA for obese (body mass index ≥25) and non-obese subjects
(Table S5).

Bioimpedance analysis to dual-energy X-ray
absorptiometry adjustment model from regression
analysis

The final equations to predict DXA ASM using BIA-measured
ASM are as follows:

(Model A) Prediction with InBody 120 (derived from
Dataset120, n = 18):

DXA ASMpredicted ¼ 3:260þ 0:702 BIA ASM120ð Þ
� 0:028 Heightð Þ � 0:016 Weightð Þ:

(Model B) Prediction with InBody 720 (derived from
two-thirds of subjects in Dataset720 with validation, n = 348):

DXA ASMpredicted ¼ �1:893þ 0:592 BIA ASM720ð Þ
þ 1:295 Genderð Þ þ 0:121 BMIð Þ:

We cross-validated our proposed final prediction Model B
on the independent one-third (n = 174) of the data in
Dataset720 to test the prediction power. The mean difference
in the predicted DXA ASM was �0.04 ± 0.82 kg compared
with the actual DXA ASM (Figure 6A). The predicted DXA
ASM can be divided by height2 to obtain the predicted DXA
ASMI. The mean difference between predicted DXA ASMI
and the actual DXA ASMI was �0.02 ± 0.31, and no skewness
or kurtosis was found (Figure 6B).

Figure 5 Bland–Altman plot comparing appendicular skeletal muscle mass (ASM) and appendicular skeletal muscle mass index (ASMI) measured be-
tween bioimpedance analysis (BIA) and dual-energy X-ray absorptiometry (DXA) in Dataset120 (n = 18) and Dataset720 (n = 522). Top and bottom ref-
erence lines indicate 95% confidence interval. (A) ASM mean difference = 6.77 ± 1.24 kg, limits of agreement = 4.35, 9.20. (B) ASM mean
difference = 8.25 ± 1.80 kg, limits of agreement = 4.73, 11.77. (C) ASMI mean difference = 2.89 ± 0.38 kg/m2, limits of agreement = 2.15, 3.63. (D)
ASMI mean difference = 3.11 ± 0.45 kg/m2, limits of agreement = 2.22, 4.00.
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Sarcopenia prevalence based on the adjusted
ASMpredicted

After sufficiently validated Model B for its predictive power,
following a similar approach, we derived Model A from the
paired BIA/DXA data (n = 18) to be empirically tested on
the remaining subjects in Dataset120 with no DXA values.
Sarcopenia prevalence was estimated using the ASMI calcu-
lated from the predicted DXA ASM (Table S3). Because there
were only 18 paired data, Model A was not cross-validated
like Model B. As an estimation, out of 1047 community sub-
jects aged 65 and above, 68.0% female and 88.3% male were
estimated to have low ASM based on the DXA ASMIpredicted,
using the AWGS 2019 sarcopenia definition. We found an ad-
justed sarcopenia prevalence of 40.8% by prediction com-
pared with 0.4% before the adjustment. The adjusted
sarcopenia prevalence for female and male was 38.4% and
57.8%, respectively.

Discussion

A total of 1587 participants were involved to estimate the
prevalence of sarcopenia in community-dwelling older adults
in Hong Kong and to cross-validate the skeletal muscle mass
measurements between the BIA and the DXA for the screen-
ing of sarcopenia in the community. Prevalence of sarcopenia
in Hong Kong has previously been reported to vary vastly ac-
cording to different sarcopenia definitions by different work-
ing groups.7 In our study, prevalence of sarcopenia in older
adults age 65 and over estimated from 1587 participants in
2 datasets ranged from 40.8% (based on predicted ASM from
BIA) to 39.4% (based on DXA-measured ASM). Around 70% of

older adults showed low ASMI reported by both of our
datasets (by either muscle mass evaluation methods). The
percentage of older adults exhibiting low HG ranged from
31% to 56%, while low GS was 49%. Sarcopenia is a rapidly
emerging geriatric issue in Hong Kong, and the prevalence
is projected to rise as our population ages. Therefore, being
able to accurately diagnose and identify patients is critical
and essential to better manage the condition and for future
clinical studies in search of an effective way to combat
sarcopenia.

Bioimpedance analysis has been a well-researched modal-
ity to assess an individual’s body composition and is highly af-
fordable, quick, and easy to operate and non-invasive.18,19 A
high correlation between DXA-measured and BIA-measured
skeletal muscle mass has been well reported in literatures.20

From our paired BIA and DXA ASMI data, we also found a
high correlation between the two modalities (r2 = 0.89). How-
ever, because BIA algorithms are derived and built-in by the
manufacturer based on a specific population,21 caution is
needed when applying to populations different from the val-
idation sample as many studies have reported.22 Studies such
as Lee et al. reported a similar but lower overestimation of
BIA ASM measurements of 2.0 ± 1.1 kg compared with DXA
found in their study with Korean population.23 Other consid-
erations should also be taken into account when screening
with the BIA on specific patient groups like chronic heart dis-
ease, kidney diseases, or cancer who are taking chemother-
apy or other treatments that would cause severe
dehydration before, during, or after treatments.18

From this study, we report a mean difference of
2.89 ± 0.38 kg/m2 measured by the InBody 120 and
2.97 ± 0.45 kg/m2 by the InBody 720 against the gold stan-
dard of DXA. The ASMI cut-off values for BIA and DXA sug-
gested by the AWGS6 are male at 7.0 kg/m2 (both DXA and

Figure 6 Bland–Altman plot comparing predicted appendicular skeletal muscle mass (ASM) and appendicular skeletal muscle mass index (ASMI) vs.
actual dual-energy X-ray absorptiometry (DXA) measurements in one-third (n = 174) of Dataset720 after deriving regression model with the remaining
two-thirds. Top and bottom reference lines indicate 95% confidence interval. (A) ASM mean difference = �0.04 ± 0.82, limits of agreement = 1.57,
�1.65. (B) ASMI mean difference = �0.02 ± 0.31, limits of agreement = 0.58, �0.61.
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Figure 7 Recommended application workflow of bioimpedance analysis (BIA) for sarcopenia screening. (A) Skeletal muscle mass (SMM) can be taken
directly from the report of a commercially available BIA device (InBody 120 or 720) and used as the appendicular skeletal muscle mass (ASM) as de-
fined by European Working Group on Sarcopenia in Older People or Asian Working Group for Sarcopenia. (B, C) The SMM or ASM measured by BIA can
be substituted into the relevant equations along with other parameters of weight, height, gender, or body mass index for the estimation of predicted
ASM (which is the expected ASM from a DXA measurement). (B) Prediction equation from InBody 120 measurement. (C) Prediction equation from
InBody 720 measurement. (D) This predicted ASM (ASMpredicted) can be directly compared with the DXA cut-off values defined by the European Work-
ing Group on Sarcopenia in Older People or Asian Working Group for Sarcopenia for male or female for the diagnosis of low muscle mass content.
Suggested BIA application for muscle mass evaluation in community settings.
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BIA) and female at 5.4 kg/m2 (DXA) and 5.7 kg/m2 (BIA); using
the ASM directly from the BIA device against these cut-off
values without any adjustment would lead to a large overes-
timation of ASM (Figure 5A and 5B), which has also been pre-
viously reported by Gonzalez and Heymsfield summarizing
various studies from different regions and ethnic groups.16

On the other hand, muscle mass evaluation by DXA is less
likely to be affected by ethnicity.24 However, the availability
of a DXA scanner at many clinical setting for the screening
of sarcopenia could be limited because of practical reasons
(e.g. clinic space, expertise, and budget). We therefore rec-
ommend the use of BIA, which is convenient and portable
and has high correlations with DXA measurements; however,
this requires the use of adjustment equations (Figure 7) sim-
ilar to previously reported for different ethnic groups.25,26

With the use of the respective equations for InBody 120 or
InBody 720 to predict a subject’s DXA ASMI, we can simply
use the recommended sarcopenia cut-offs defined and rec-
ommended by the AWGS to diagnose sarcopenia easily in
both clinical and community setting using the BIA only. After
adjustments, the mean difference between our predicted
DXA ASMI compared with the actual DXA ASMI improved
vastly from ~3.0 kg/m2 (when comparing BIA ASMI with
DXA ASMI) to 0.02 kg/m2.

Several limitations to this current study include GS for par-
ticipants in Dataset120 was not tested, and detailed medical
histories were not taken in the community screening activi-
ties because of space and time limitations, affecting the suc-
cessful screening of sarcopenic patients presenting with
compromised physical performance. Moreover, subjects
who were willing to travel to participate in DXA scanning
were scarce; hence, more paired BIA/DXA data would be re-
quired to generate a validated prediction equation for InBody
120, as Model A was only derived from a limited number of
subjects (n = 18) in Dataset120.

Sarcopenia prevalence in Hong Kong older adults at 65 or
above was estimated to be 39.4% to 40.8% in our study based
on the latest AWGS definition, as compared with previously
reported 9% in 2014 based on the European Working Group
on Sarcopenia in Older People criteria,27 or another similar
study in Japan reporting 9.8–10.1%.28 Our finding is more
closely matched with another recent findings reported in
Chang’s study in Korea with 40.3% and 41.3% prevalence in
male and female, respectively, using InBody 720 BIA as the
muscle mass evaluation.29 This large variability in prevalence
findings among different studies could have been attributed
to the sampling of subjects, the geographical area or residen-
tial settings, changes in demographics, and the difference in
muscle mass measurements by different methods (BIA vs.
DXA). Greater screening efforts may be required to better un-
derstand changes and characteristics in our local population.

In conclusion, around 70% of older adults showed low
ASMI. BIA shows high correlation with DXA in the evaluation
of ASM but requires some mathematical adjustments before

practical application in sarcopenia screening. With the adjust-
ment equations, BIA can be used as a quick, accurate, and re-
liable screening tool at clinical or community settings with
limited access to better options. Future studies with a larger
database with paired BIA/DXA readings can further validate
prediction equations for different ethnicities and BIA equip-
ment used.
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Table S1. General statistics by gender for Dataset120 and
Dataset720. Statistics by independent-sample t-tests where
statistical significance considered at p < 0.05.
Table S2. Sarcopenia prevalence based on ASMI values mea-
sured by DXA and diagnostic tests according to the AWGS
guidelines. Only subjects from the Dataset720 (n = 522) were
included. Abbreviations: Appendicular skeletal muscle index
(ASMI), handgrip strength (HG), gait speed (GS).
Sarcopenia1 = low ASMI with low HG only; Sarcopenia2 = low
ASMI and low GS only; Severe sarcopenia = low ASMI with
low HG and low GS; Sarcopenia prevalence = severe
sarcopenia + sarcopenia cases.
Table S3. Adjusted sarcopenia prevalence prediction and rel-
evant parameters for Dataset120 (n = 1047) sorted by gender
showing evaluation of ASMI from BIA before prediction equa-
tion adjustment and evaluation of adjusted ASMI by predic-
tion Model A. GS test was not performed due to limitations
in the community screening venues.
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Table S4. Agreement analysis of ASMI between BIA and DXA
measurements for Dataset120 and Dataset720, where * indi-
cates only subjects age 65 and above were included for
analysis.

Table S5. General statistics by obesity status for Dataset120
and Dataset720. Statistics by independent-sample t-tests
where statistical significance considered at p < 0.05.
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