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1. Introduction

Purpose: While a universal definition of sarcopenia is desirable, ethnic diversity affects anthropometric
measures, which in turn may affect the parameters used for the definition of sarcopenia. Other than
Caucasian Asian differences, there may be diversity within different Asian populations. It is important to
examine differences, if any, in the field of sarcopenia research. We compared available data (mean body
mass index, muscle mass, grip strength, walking speed and chair stand times) for community living older
people from different Asian locations and ethnicity to explore the extent of variation, and compared
similar data from a Caucasian population.
Subjects and methods: Recent community studies which contain anthropometric and physical
performance variables for men and women in the three age groups (65-74, 75-84, 85+) were identified
from participants of the Asian Working Group on Sarcopenia and from other known longitudinal studies
in the region. Caucasian values from the UK Hertfordshire Cohort Study were also used for comparison.
Results: There was considerable variation in mean values in body mass index, appendicular skeletal mass
index (ASM/ht?), grip strength, walking speed between different Asian ethnic groups, and also between
same ethnic groups living in different geographic locations. Differences in mean values were greater
between the Asian groups compared with Caucasians. Comparison of ASM/ht? between Asian groups
was limited by the use of different instruments.
Conclusion: A universal definition of sarcopenia that depends on absolute measurements may not be
applicable to all ethnic groups and different geographic locations.

© 2014 Elsevier Masson SAS and European Union Geriatric Medicine Society. All rights reserved.

well as physical performance measures [4,5]. Three consensus
groups have met and essentially arrived at the same conclusions,

In the past two decades, sarcopenia has come to be recognized
as an important geriatric syndrome, becoming a major focus of
research covering from basic science to clinical management
perspectives [1]. A universally accepted definition is thus of great
importance, to facilitate the conduct of clinical trials of a
preventive or interventional nature. In particular, clinical trials
involving pharmaceutical agents would need to fulfil regulatory
requirements [2]. There is current consensus worldwide that the
working definition has evolved from the original one covering
muscle mass only [3] to including measures of muscle strength as

* Corresponding author. Tel.: +852 2632 3493; fax: +852 2637 3852.
E-mail address: jeanwoowong@cuhk.edu.hk (J. Woo).

http://dx.doi.org/10.1016/j.eurger.2014.04.003

although there are minor variations. These are the International
Working Group on Sarcopenia (IWGS) which has a predominantly
North American input [6], the European Working Group on
Sarcopenia in Older People (EWSOP) [7], and the Asian Working
Group for Sarcopenia (AWGS) [8]. While there is broad consensus
on the choice of measurement of each of these parameters
(appendicular muscle mass divided by height?, grip strength and
walking speed), the classification of what values are normal so that
cut-off values may be determined is unclear, there being variations
between studies [6]. Among Caucasians, consensus cut-off values
appear to have been accepted. Proposed cut-off values are not
necessarily based on population studies, which have been limited.
However, since all these measures are likely dependent on body

1878-7649/© 2014 Elsevier Masson SAS and European Union Geriatric Medicine Society. All rights reserved.
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size and shape, and to a certain extent lifestyle habits [9-11], it is
not surprising that studies among Asian populations yield
different values. The AWGS agreed on a consensus regarding
the cut-off values appropriate for Asians, based on available
published studies [8].

However thereis ethnic diversity even within Asia with respect
to anthropometry and lifestyle, factors which may affect the
parameters used for the definition of sarcopenia. Existing data are
sparse; yet a comparison of available age group and sex specific
mean values used for sarcopenia definition between different
Asian populations may begin to address this question. In this
study we compared available data (mean body mass index, muscle
mass, grip strength, walking speed and chair stand times) for
community living elderly people aged 65-74, 75-84, and 85+ for
Chinese in Beijing, Hong Kong, Singapore, Japanese, and Malays
and Indians in Singapore, to explore the extent of variation.
Similar data from a Caucasian population [12] are listed for
comparison.

2. Subjects and methods

Recent community studies which contain anthropometric
and physical performance variables for men and women in the
three age groups (65-74, 75-84, 85+) were identified from
participants of the Asian Working Group on Sarcopenia,
consisting of researchers from Taipei, Beijing, Hong Kong, Japan,
Malaysia, Thailand, Korea; and from other known longitudinal
studies in the region (Singapore Longitudinal Aging Study [SLA]).
The SLA consists of predominantly Chinese, but also smaller
numbers of Malays and Indians [13]. Participants from each
country and the Principal Investigator of the SLA were contacted
to see if they can provide data for comparison. Data from Japan,
China (mainland), China (Hong Kong), and Singapore (Chinese,
Malays and Indians) were available, although not all parameters
were available from all cohorts. Caucasian values from the UK
Hertfordshire Sarcopenia Study (HSS), a sub-study of the
Hertfordshire Cohort Study (HCS) were also used to compare
Asian Caucasian differences [12].

The Hong Kong cohort was the Mr. and Ms Os dataset collected
between 2001-2003 as part of a bone health survey, and consisted
of two thousand community-dwelling Chinese men and women
aged 65 and older recruited by placing recruitment notices in
community centers for older adults and housing estates. Partici-
pants were volunteers, and excluded those who were unable to
walk independently, had had bilateral hip replacement, and not
competent to give informed consent [14].

Appendicular muscle mass was measured by DEXA using a
Hologic Delphi W4500 densitometer (Hologic Delphi, auto whole
body version 12.4, Hologic Inc, Bedford, Massachusetts, USA). ASM
was calculated as the sum of appendicular lean mass minus bone
mineral content of arms and legs. ASM index (ASMI) was calculated
as ASM divided by height in meters squared (ASM/ht?). Grip
strength was measured using a dynamometer (JAMAR Hand
Dynamometer 5030JO, Sammons Preston Inc, Bolingbrook, IL,
USA). Two readings were taken from each side, and the average
value between right and left was used for analysis. Gait speed was
measured using the average time in seconds to complete a walk
along a straight-line 6 meters long. A warm up period
of < 5 minutes was followed by two walks, and the average time
recorded. Chair stand was measured by asking the participant to
rise from a chair (seat height 54 cm) with arms folded across the
chest, five times as quickly as possible. The time taken was
recorded on a stopwatch.

The Japanese cohort consisted of community-dwelling older
people living in both rural and urban areas [15]. Exclusion criteria

were classification as frail according to the long term care
insurance certification in Japan; artificial implants such as cardiac
pacemakers or joints which precluded the use of bioimpedance for
measurement of muscle mass; severe cognitive impairments;
severe cardiac, pulmonary or musculoskeletal disorders; comor-
bidities associated with greater risk of falls such as Parkinson’s
disease or stroke. Appendicular muscle mass was measured using
bioimpedance [Inbody 720, Biospace Co. Ltd, Seoul, South Korea].
Participants stood on two metallic electrodes and held metallic
grip electrodes. Grip strength was measured using a hand held
dynamometer with the arm by the side of the body. Participants
were instructed to squeeze as hard as they can use the dominant
hand. The better of two performances was used. Walking speed
was measured as the best time taken to walk 15 metres at a
comfortable pace. The time required to reach the 10 m point
(marked in the course) was recorded using a stopwatch. For the
chair stand, participants were asked to stand up and sit down five
times as quickly as possible, and the time taken from the initial
sitting position to the final standing position at the end of the fifth
stand was recorded. The better performance of two trials was
taken.

The China (mainland) cohorts consist of volunteers > 65 years,
being part of a nation-wide survey of the health status of older
people carried out from 2010-2013 in different regions of China.
Some parameters were only available from the Beijing urban and
rural cohorts, which consisted of retired teachers, workers and
farmers [unpublished data]. Appendicular muscle mass was not
available from this cohort. Grip strength was measured using a
hand dynamometer (WCS-II, Beijing), with the highest of two
readings for each hand being chosen; walking speed was measured
over 6 m.

The Singapore data were from the Singapore Longitudinal
Ageing Study [13], which consists of whole population samples
from several contiguous small areas in the South East and South
West Region of Singapore, covering Singapore citizens and
permanent residents who were aged 55 years and above, not
physically or mentally incapacitated, able to provide informed
consent, participate in face-to-face interviews and carry out
physical performance tests. The response rate was 75%. Muscle
strength was assessed as knee extension strength. This was
measured isometrically in the dominant leg, with the angles of the
hip and knee at 90 degrees with the participant seated, using Lord’s
strap and strain gauge assembly component of the Physiological
Profile Assessment (PPA). The best of three trials was recorded in
kg [16]. The 6-meter fast gait speed test used the average of two
measurements of the participants walking across a distance of 6 m
as fast as possible [17]. Single timed chair rise was measured as the
time in seconds taken for the participant to complete 5 stands from
a seated position on a hard back chair with arms folded [18].

For the Hertfordshire cohort, only data for men were available.
Body composition was assessed by anthropometry in all partici-
pants and validated using DEXA (Hologic Discovery, software
version 12.5) in a sub-set; the walking speed measured as the
customary paced walk over 3-m; chair rise time as the time to
move from a seated position to fully standing five times unaided,
and grip strength measured using a Jamar dynamometer with the
maximum value attained from three attempts in both the right and
left hands derived as the best grip strength (Promedics, Blackburn,
UK) [19].

For each parameter, the mean (SD) values and the lowest 20th
percentile values with the exception of chair stand time were listed
according to the three age groups for men and women separately.
Linear trend ANOVA test was used to examine changes with age
within each cohort, and Student’s unpaired t-test to examine
between cohort differences by age and gender, using HK Chinese as
a reference group.
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Table 1a

Descriptive statistics and comparison by populations on body mass index (BMI).

Ethnic groups Male Female
n 65-74 n 75-84 n >85 P-value® n 65-74 n 75-84 n >85 P-value®
Mean (£SD), lowest 20th percentile
Chinese (Hong Kong)" 1295 23.62 (+3.06), 21.25 543 23.08 (+3.23),20.2 42 2198 (+3.02), 1891 <0.001 1292 24.19 (+3.42),21.37 583 23.53 (+3.44),20.68 57 22.5(+3.71),18.71 <0.001
Chinese (Beijing)" 1759 24.1° (+3.1),21.5 1581 24 (+3.2),21.2 347 237%(+32),21 0.002 1950 243 (£3.5),21.5 1193 23.8 (+£3.6), 20.8 177 23.1(+3.6), 20 <0.001
Chinese (Singapore)* 353 23.6 (+£3.55), 20.6 148 23 (+3.68), 19.8 165 229 (+3.76),19.5 0.043 541 242(+3.99),209 178 23.8(+4) 204 204 23.6(+3.98),203 0.062
Japanese 266 23.2°(+3.2),20.7 254 23.1(+2.5),21 48 21.9(+3.6) 193 <0.001 650 23" (+3.4), 203 594 22.7'(+£3.11),203 70 22(+23),205 <0.001
Malays and Indians (Singapore)’ 41 25°(+£3.57).21.3 27 23.2 (+2.38),21 29 23.2(+24)205 0.016 67 28" (+4.25),249 14  249(+5.17),187 15 25 (+4.99), 189 0.009

UK - HSS*¢ 81

27.1° (+£3.8),24.0 24

27.6" (+2.6), 26.1

b

b

b

Lower 20th percentile values are shown in italics.

2 Hertfordshire Sarcopenia Study (HSS) cohort is only comprised of male participants, and is classified into 2 age groups: 68.3 years-74.9 years and 75.0 years-77.4 years, respectively.

b Figures not available.

¢ ANOVA test for linear trend was used to examine any significant difference by age group.
4 Independent 2-sample t-test (2-tailed) was used to examine age-specific difference in mean values, with Chinese (Hong Kong) as reference. Only significant difference (P-value < 0.05) is reported.

¢ Significantly different from Chinese (Hong Kong) - Chinese (Beijing) (mean difference 0.48, P <0.001), Japanese (mean difference —0.42, P=0.042), Malays and Indians (Singapore) (mean difference 1.38, P=0.005), and UK
Caucasian (mean difference 3.68, P<0.001).
f Significantly different from Chinese (Hong Kong) - Chinese (Beijing) (mean difference 0.92, P <0.001), and UK Caucasian (mean difference 4.12, P < 0.001).

¢ Significantly different from Chinese (Hong Kong) - Chinese (Beijing) (mean difference 1.72, P=0.001).
" Significantly different from Chinese (Hong Kong) - Japanese (mean difference —1.19, P<0.001), and Malays and Indians (Singapore) (mean difference 3.81, P<0.001).
! Significantly different from Chinese (Hong Kong) - Japanese (mean difference —0.83, P <0.001).

i Significantly different from Chinese (Hong Kong) - Malays and Indians (Singapore) (mean difference 2.5, P=0.035).
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Table 1b
Descriptive statistics and comparison by populations on appendicular skeletal mass index (ASM)/height? (kg/m?).
Ethnic groups Male Female
n 65-74 n 75-84 n >85 P-value® n 65-74 n 75-84 n »85 P-value®
Mean (+SD), lowest
20th percentile
Chinese (Hong Kong) 1295 7.3 (+0.8), 6.66 543  7.01 (+0.82), 6.31 42 6.64 (+0.79), 593 <0.001 1292  6.13 (+0.74), 5.51 583  5.94 (+0.68), 5.35 57 5.89 (+0.77), 5.3 <0.001
Chinese (Beumg)d b b b b b b
Chinese (Singapore)!  ° B b b b b
Japanese 266 6.99° (+£1.1), 6.22 254 6.73'(+1.08),557 48 628 (+1.71),493 <0.001 650 5.57%(+£1.03),46 594 517" (£1.01),412 70 4.64 (+0.86),3.77 <0.001
Malays and Indians b L o b b b
(Singapore)?
UK - HSS*¢ 81 7.99° (+£0.91), 730 24 7.89" (+0.74), 7.18  © B b B

Lower 20th percentile values are shown in italics.

2 Hertfordshire Sarcopenia Study (HSS) cohort is only comprised of male participants, and is classified into 2 age groups: 68.3 years-74.9 years and 75.0 years—77.4 years, respectively.
Figures not available.
ANOVA test for linear trend was used to examine any significant difference by age group.

b
c
d
e
i
g

Independent 2-sample t-test (2-tailed) was used to examine age-specific difference in mean values, with Chinese (Hong Kong) as reference. Only significant difference (P-value < 0.05) is reported.
Significantly different from Chinese (Hong Kong) - Japanese (mean difference —0.31, P<0.001), and UK Caucasian (mean difference 0.7, P<0.001).

Significantly different from Chinese (Hong Kong) - Japanese (mean difference —0.28, P< 0.001), and UK Caucasian (mean difference 0.89, P <0.001).
Significantly different from Chinese (Hong Kong) - Japanese (mean difference —0.56, P <0.001).
" Significantly different from Chinese (Hong Kong) - Japanese (mean difference —0.77, P< 0.001).
! Significantly different from Chinese (Hong Kong) - Japanese (mean difference —1.25, P<0.001).
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Table 1c
Descriptive statistics and comparison by populations on appendicular skeletal mass index (ASM)/weight.

Ethnic groups Male Female
n 65-74 n 75-84 n >85 P-value® n 65-74 n 75-84 n >85 P-value*
Mean (+SD), lowest
20th percentile
Chinese 1295 0.31 (£0.02), 543 0.31 (+0.03), 42 0.3 (£0.03), <0.001 1292 0.25 (+0.02), 583 0.26 (+0.03), 57 0.27 (+0.03), <0.001
(Hong Kong)" 0.29 028 028 024 023 024
Chinese (Beijing)! L. B b b B b
Chinese b b b b b b
(Singapore)!
Japanese® 266 0.3° (+0.04), 254 029 (+0.05), 48 028 (£0.05), <0.001 650 0.24" (+0.04), 594 022 (+0.04), 70 021 (+0.04), <0.001
027 0.24 023 0.19 0.18 0.17
Malays and Indians 2 b B b b b
(Singapore)!
UK - HSs™¢ 81 0.30° (+0.03), 24 0297 (+0.02), v b b v
0.28 0.26

Lower 20th percentile values are shown in italics.
2 Hertfordshire Sarcopenia Study (HSS) cohort is only comprised of male participants, and is classified into 2 age groups: 68.3 years-74.9 years and 75.0 years-77.4 years, respectively.
 Figures not available.
€ ANOVA test for linear trend was used to examine any significant difference by age group.

4 Independent 2-sample t-test (2-tailed) was used to examine age-specific difference in mean values, with Chinese (Hong Kong) as reference. Only significant difference (P-value < 0.05) is reported.

¢ Significantly different from Chinese (Hong Kong) - Japanese (mean difference —0.01, P<0.001), and UK Caucasian (mean difference —0.02, P <0.001).
! Significantly different from Chinese (Hong Kong) - Japanese (mean difference —0.02, P<0.001), and UK Caucasian (mean difference —0.02, P < 0.001).
€ Significantly different from Chinese (Hong Kong) - Japanese (mean difference —0.05, P<0.001).
h Significantly different from Chinese (Hong Kong) - Japanese (mean difference —0.01, P < 0.001).
! Significantly different from Chinese (Hong Kong) - Japanese (mean difference —0.04, P < 0.001).
J Significantly different from Chinese (Hong Kong) - Japanese (mean difference —0.06, P< 0.001).
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