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Table 3. Continued

6

Main results

Outcomes measutred

Age, years, mean PEDro  Intervention (duration)
Scote

(SD) [range]

Number studied

Population

Reference

)
98 (49/49)

M/F

HMB alone significantly improved

MM (DEXA), MS (isokinetic

Phase I: HMB; PLA (24 weeks)

9

73 (X1 SEM)

Community-dwelling

Stout ez al. [36]

some, but not all measures of MS
versus PLA. No significant changes

wete found in MM and PP with

HMB versus PLA
Adding HMB to RET did not improve

leg strength, HS), PP
(get up and go)

Phase II: PLA + RET; HMB + RET

[=65]

(24 weeks)

any parameters over RET alone

MM imptoved with HMB +

T

MM (DEXA, CT scan), MS (misc.

HMB + RET; PLA + RET (8 weeks)

10

31 (15/16) 70 (1)

Community-dwelling

Vukovich ez al. [39)

versus PLA + RET, but not

significantly (P = 0.08)
MS did not improve with HMB +

upper and lower body strength
press, flexion and extension

T

=)

measutements)

versus PLA + RET

ALA + RET had minimal effect on

MM (DEXA, US), MS

ALA + RET; PLA + RET (12 weeks)

51 (28/23) 65.4 (+0.8) 10

Community-dwelling

Cortnish and

MM or MS versus PLA + RET

(leg press, chest press)

Chilibeck [31]

ALA, a-linolenic acid; ARG, arginine; BIA, bioclectrical impedance analysis; CON, controls; CT, computerised tomography; DEXA, dual X-ray absorptiometry; EAA, essential amino acid; F, female; FFM, fat-free mass; HE,

health education; HIS, histidine; HMB, B-hydroxy B-methylbutyrate; ILE, isoleucine; HS, hand-grip strength; KE, knee extension; LE, leg extension; LEU, leucine; LYS, lysine; M, male; min, minute; MET, methionine; MM,

muscle mass; MP, muscle power; MS, muscle strength; NS, not significant; PHE, phenylalanine; PLA, placebo; PP, physical performance; RET, resistance exercise training; SD, standard deviation; SPPB, standard physical

performance battery; SUPP, nutritional supplement; THR, threonine; VAL, valine; WPS, whey protein supplement.
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used. The prevalence of sarcopenia in the community using
a definition consistent with EWGSOP was 1-33% across
different populations (male and female data combined),
with higher prevalence, as expected, in settings where older,
more complex or acutely ill individuals are cared for.
Ethnicity may also play a role, especially if the reference and
study populations do not match.

After careful consideration of the methodological limita-
tions and scope of these studies, the ISI group proposes
certain tecommendations for the design of future studies
(expert advice):

o Studies with sufficient sample size to identify prevalence
and risk factors for sarcopenia, including subpopulation
analyses, are needed.
Studies should focus on standardised, well-defined, repro-
ducible populations, namely community-dwelling indivi-
duals, individuals living in nursing homes/care homes, and
acutely ill or physically frail inpatients. These populations
should be cleatly described so that studies can be compared
for external validity.
Standardised models and cut-off points should be used for
each domain of the definition of sarcopenia to allow com-
parison between studies.
* Longitudinal studies on the incidence of sarcopenia are
needed, again using standard methods.

Exercise intervention

Exercise interventions appear to have a role in increasing
muscle strength and improving physical performance, al-
though they do not seem to consistently increase muscle
mass, in frail, sedentary, community-dwelling older indivi-
duals. Investigations in other populations are still anecdotal.
No trials were found that recruited individuals based on their
sarcopenic status. The results suggested that combining
various types of exercise into a programme may also improve
muscle strength and physical performance. Most exercise
studies involved limited participants and were mainly con-
ducted within a single country.

Recommendations for the design of exercise studies
(expert advice):

e Improved standardisation of exercise interventions is
needed, to allow for replication and contrast.

o Studies should have common outcome measures, along
with similar time points for assessment (e.g 4 weeks, 8
weeks, 3 months, 6 months, 1 year), so that valid compari-
sons actoss studies can be made. The short physical per-
formance battery, gait speed, 400-m walking distance and
gtip strength are proposed as useful measures of physical
petformance that are able to determine clinically significant
changes. Grip strength, chair rise and knee extension may
be used to measure muscle strength.

* Exercise interventions should focus on well-defined popu-
lations, with well-defined sarcopenia.
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Prevalence of and interventions for sarcopenia in ageing adults

Nutrition intervention

Although nutrition intervention is considered one of the main-
stays of intervention in sarcopenia, much of the evidence is
based on short-term protein synthesis studies, and large clinical
trials are still lacking. Our review has failed to show a consistent
effect of protein supplementation, although the number of
studies found using our strict selection criteria was very low:
EAAs (with ~2.5 g of leucine) and HMB seem to have some
effects on muscle mass and muscle function that need to be
confirmed in larger trals. Vitamin D studies were evaluated as
part of the review process; while some epidemiological studies
link vitamin D levels with muscle parameters, there were no
intervention studies meeting the criteria for inclusion in this
review. Similarly, there is a large literature on the effects of
omega 3-fatty acids on muscle parameters, especially in cachexia,
but only one negative study was found in this review [31].
Interventions that evaluated the combined effects of exercise
and nutrition sometimes suggested a potential additive effect, al-
though this needs further research. However, solid evidence on
which to base recommendations for patients with sarcopenia is
not available.

Recommendations for the design of nutrition studies
(expert advice)

* Further studies are needed to determine the effect of differ-
ent nutrition interventions on muscle mass and function
using robust, multi-centre and standardised approaches
with single or complex nutrition interventions and clinically
relevant outcomes (muscle strength, physical performance).

Studies using four arms (exercise, nutrition, both or none)

should also be conducted. The choice of exercise and nutri-

tion interventons should be based on the singular effect of
each intervention.

Outcome measures for such studies should not differ from

those used for individual components, and reporting

should allow for individual group comparisons to also
evaluate the role of each component.

* Timing of nutrition intervention before or after exercise
should be explored in clinical trials comparing different times
of administration, as basic studies suggest there may be time-
associated diffetences in the effect of nutrition intervention
over exercise.

¢ Baseline nuttitional status and physical frailty of the popula-
tion should be considered when doing nutrition interven-
tion studies.

Practice recommendations

Sarcopenia is a common clinical problem in people over 50
years of age, and one that leads to severe adverse outcomes.
Reseatch on management interventions is advancing quickly,
but questions still remain. Based on our current understand-
ing, the expert group agreed some general recommendations
for clinical practice (expert opinion):

(1) Sarcopenia, defined as low muscle mass and low muscle
function and/or reduced physical performance, occuts in

at least 1 in 20 community-dwelling individuals, and

prevalence may be as high as 1 in 3 in frail older people

living in nursing homes (Table 1).

* Owing to the consequences of sarcopenia on quality
of life, disability and mortality, it is recommended that
physicians should consider screening for satcopenia,
both in community and geriatric settings.

* The new definitions of sarcopenia, based on muscle
mass and function, should be preferred to definitions
based on muscle mass alone.

(2) Exercise interventions, especially those based on resist-
ance training, may have a role in improving muscle
strength and physical performance (moderate quality evi-
dence), but not muscle mass. Moreover, exercise has
been shown to improve other common conditions in
adults and older patients, as well as being safe.

* Supervised resistance exercise or composite exercise
programmes may be recommended for frail ot seden-
tary community-dwelling individuals.

* Time of intervention of at least 3 months and probably
longer may be needed to obtain significant improvement
in relevant clinical parameters (muscle strength and
physical performance). Increased physical activity in
daily life may also be recommended in these individuals.

(3) Some nutrition interventions such as EAAs (with ~2.5 g
of leucine) and HMB may improve muscle parameters.
Although our findings did not appear to support this ap-
proach, increasing protein intake to 1.2 g/kg body
weight/day, either by improving diet or adding protein
supplements, has been recommended for adults and
older people by an expert group [40]. Evidence to recom-
mend specific interventions is yet to be established.

Key points

* The reported prevalence of sarcopenia in the community is
up to 33%, with higher prevalence in long-term and acute
care settings.

* This underscores the importance of preventative and clinical
management strategies for managing sarcopenia.

e While further reseatch is needed on interventions, we
provide recommendations for clinical practice.

* The IST included representatives of the European Working
Group on Sarcopenia in Older People (EWGSOP), the
International Working Group on Sarcopenia IWGS) and
international experts.
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A systematic review of outcomes following
emergency transfer to hospital for residents
of aged care facilities
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Abstract

Background: residential aged care facility (RACF) resident numbers are increasing. Residents are frequently frail with substan-
tial co-morbidity, functional and cognitive impairment with high susceptibility to acute illness. Despite living in facilities staffed
by health professionals, a considerable proportion of residents are transferred to hospital for management of acute deteriora-
tions in health. This model of emergency care may have unintended consequences for patients and the healthcare system. This
review describes available evidence about the consequences of transfers from RACF to hospital.

Methods: a comprehensive search of the peer-reviewed literature using four electronic databases. Inclusion criteria were parti-
cipants lived in nursing homes, care homes or long-term care, aged at least 65 years, and studies reported outcomes of acute
ED transfer or hospital admission. Findings were synthesized and key factors identified.

Results: residents of RACF frequently presented severely unwell with multi-system disease. In-hospital complications included
pressure ulcers and delirium, in 19 and 38% of residents, respectively; and up to 80% experienced potentially invasive interven-
tions. Despite specialist emetgency care, mortality was high with up to 34% dying in hospital. Furthermore, thete was extensive
use of healthcare resources with large proportions of residents undergoing emergency ambulance transport (up to 95%), and
inpatient admission (up to 81%).

Conclusions: acute emergency department (ED) transfer is a considerable burden for residents of RACE From available evi-
dence, it is not clear if benefits of in-hospital emergency care outweigh potential adverse complications of transfer. Future research
is needed to better understand patient-centred outcomes of transfer and to explore alternative models of emergency healthcare.

Keywords: emergency, nursing homes, older people
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Effect of physical activity on memory function in older adults
with mild Alzheimer’s disease and mild cognitive impairment

Takanori Tanigawa,’ Hajime Takechi,” Hidenori Arai,' Minoru Yamada,! Shu Nishiguchi® and
Tomoki Aoyama'

'Department of Physical Therapy, Human Health Sciences, and ?Department of Geriatric Medicine, Graduate School of Medicine, Kyoto
University, Kyoto, Japan

Aim: It is very important to maintain cognitive function in patients with mild cognitive disorder. The aim of the
present study was to determine whether the amount of physical activity is associated with memory function in older
adults with mild cognitive disorder.

Methods: A total of 47 older adults with mild cognitive disorder were studied; 30 were diagnosed with mild
Alzheimer’s disease and 17 with mild cognitive impairment. The global cognitive function, memory function, physical
performance and amount of physical activity were measured in these patients. We divided these patients according to
their walking speed (<1 m/s or >1 m/s). A total of 26 elderly patients were classified as the slow walking group, whereas
21 were classified as the normal walking group.

Results: The normal walking group was younger and had significantly better scores than the slow walking group in
physical performance. Stepwise multiple linear regression analysis showed that only the daily step counts were
associated with the Scenery Picture Memory Test in patients of the slow walking group (B = 0.471, P = 0.031), but
not other variables. No variable was significantly associated with the Scenery Picture Memory Test in the normal
walking group.

Conclusions: Memory function was strongly associated with the amount of physical activity in patients with
mild cognitive disorder who showed slow walking speed. The results show that lower physical activities could be a
risk factor for cognitive decline, and that cognitive function in the elderly whose motor function and cognitive
function are declining can be improved by increasing the amount of physical activity. Geriatr Gerontol Int 2014; 14:
758-762.

Keywords: memory function, mild cognitive disorder, older adults, physical activity, physical performance.

Introduction the cognitive function of people with MCI can recover

to normal.** Indeed, one study showed that 38.5% of
Mild cognitive impairment (MCI) is a condition of older adults with MCI recovered to normal within
objective cognitive impairment based on neuropsycho- 5 years.® Therefore, it is very important to prevent the
logical testing in the absence of clinically overt demen- deterioration of MCI to dementia. Because no consen-
tia.! This condition is of interest for identifying the sus has been established regarding pharmacological
prodromal and transitional stages of Alzheimer’s disease intervention for MCI, non-pharmacological interven-
(AD)** and other types of dementia. Indeed, a study tion is expected. Accordingly, we need to establish a way
shows that more than half of MCI cases progress to to prevent deterioration or even improve cognitive func-~
dementia within S years." However, it is reported that tion in MCI patients.

Recently, it has attracted attention that increasing the
amount of physical activity can prevent the decline of
cognitive function. Many studies reported that global
Accepted for publication 20 August 2013. cognitive function is associated with the amount of
physical activity. Furthermore, previous reports have
shown that physical frailty is associated with an
increased risk of developing AD and MCL%® and can
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Sakyo-ku, Kyoto 606-8507, Japan. Email: predict a future cognitive decline in older adults.'® Addi-
aoyama.tomoki.4e@kyoto-u.ac.jp tionally, people with dementia have been shown to be
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Memory and physical activity in elderly

frail because of their poor mobility and body composi-
tion."? Thus, cognitive function and physical frailty are
interrelated.

Accordingly, the cognitive decline in frail elderly
patients can cause further decline of cognitive function
and motor function. Therefore, it is important to main-
tain and improve the cognitive function of the frail
elderly with mild cognitive disorder.

Several studies have shown the relationship between
cognitive decline that can be observed at the early stage
of dementia and the amount of physical activity.
However, no study has addressed whether the associa-
tion between cognitive function and the amount of
physical activity depends on the level of motor function
in MCI or mild AD patients.

Therefore, the aim of the present study was to deter-
mine whether there is an association between memory
function and the amount of physical activity in older
adults with mild cognitive disorder, stratified by their
motor function.

Methods

Participants

We recruited patients from the memory clinic of the
Department of Geriatric Medicine in Kyoto University
Hospital, Kyoto, Japan. The diagnosis of AD or MCI
was made according to the following criteria: AD, Diag-
nostic and Statistical Manual of Mental Disorders, 4th
edition, and the National Institute of Neurological and
Communicative Disorders and Stroke and the Alzheim-
er’s Disease and Related Disorders Association;!* and
MCI, Petersen’s criteria.’ Of the 47 patients with cog-
nitive disorder, 30 were classified as mild AD and 17 as
MCI by the criteria. In the present study, we did not set
the upper and lower limits of the Mini-Mental State
Examination (MMSE) for the diagnosis of MCI. The
exclusion criteria used in the present study were vascu-
lar dementia, dementia with Lewy bodies, lacunar
infarcts, Fazekas grade 3 periventricular hyperintensity/
deep white-matter hyperintensity,'® severe cardiac, pul-
monary or musculoskeletal disorders, or the presence of
comorbidities associated with an increased risk of falls,
such as Parkinson’s disease and stroke.

Written informed consent for the trial was obtained
from each participant or his/her family members in
accordance with the guidelines approved by the Kyoto
University Graduate School of Medicine and the Dec-
laration of Human Rights, Helsinki, 1975.

Walking speed

Comfortable 10-m walking time (walking time) is a
simple test developed to screen basic mobility perfor-
mance in frail older adults. It has been reported that the

© 2014 Japan Geriatrics Society
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elderly with a walking score greater than 10.0s can
suffer an increased risk of falling.

Therefore, we divided the participants into two
groups according to their walking speed (cut-off: 1 m/s);
26 of the older adults were classified as the normal
walking group, whereas 21 of the older adults were
classified as the slow walking group.

Cognitive function measures

Cognitive function was assessed by the MMSE and the
Scenery Picture Memory Test (SPMT). MMSE is a
global cognitive test that can be used to systematically
and thoroughly assess mental status. It is an 11-
question measure that tests five areas of cognitive func-
tion: orientation, registration, attention and calculation,
recall, and language. The maximum score is 30. A score
of 23 or lower is indicative of cognitive impairment.
SPMT is a short and simple memory test assessing the
visual memory encoded as scenery, combined with
verbal answers. Briefly, it uses a line drawing scenery
picture of a living room in a house where 23 objects
commonly observed in daily life are drawn on an A4
piece of paper. The examinee is instructed to look at the
picture for 1 min and remember the items. After this
encoding period, we distracted participants by asking
them to carry out a brief digits forward test. Participants
were then asked to recall the objects in the picture
without time limitation. This recall time usually takes
less than 1 min. The number of items recalled is the
score for SPMT. Higher scores indicate better cognitive
function. We have previously shown that SPMT is a
quick and effective screen for MCIL."

Physical performance measures

The participants were asked to carry out the three motor
function tests that are widely used to identify the frail
elderly. For each performance task, the participants
carried out two trials, and the better performance of the
two was used for the analysis. Physical performance
assessments, such as walking time," the Timed Up &
Go (TUGQG) test,’ the Functional Reach test,® the one-
leg stand (OLS) test,?* and the five chair stand test
(8CS)*? were carried out as previously described.

Physical activity measures

In physical activity, a valid, accurate and reliable pedom-
eter, the Yamax Power walker EX-510, was used to
measure the free-living step counts.?® The participants
were instructed to wear the pedometer in their pocket
on the side of their dominant leg for 14 consecutive days
except when bathing, sleeping or carrying out water-
based activities. This pedometer has a 30-day data
storage capacity. We calculated the averages of their
daily step counts for 2 weeks.
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Table 1 Comparison of demographic characteristics and measurements with the overall group, normal walking

group, and slow walking group

All (= 47) Normal walking Slow walking P-value
(= 26) =21)

Age (years) 76.9+£7.0 74.7+£7.2 79.6£5.9 0.016%
Female sex, n (%) 28 (59.6%) 17 (65.4%) 11 (52.4%) 0.38
BMI 21.7+3.7 22.1+£3.7 21.1£3.8 0.36
Loneliness 5 (10.6%) 2(7.7%) 3 (14.3%) 0.64
Donepezil treatment 41 (87.2%) 24 (92.3%) 17 (81.0%) 0.39
MMSE 23.4+3.6 23.0+3.1 24.0+4.2 0.37
SPMT 6.5+4.7 6.7+5.1 6.1+44 0.68
Physical activity 4371.9 £3605.9 5264.0 +3476.9 3267.4£3532.5 0.06
10 m walking time 9.9+£23 8.2x1.0 12.3+1.6 <0.001%#**
TUG time 9.5+2.7 79+14 11.4£2.6 <0.001%#*
OLS 11.9+15.8 16.9+19.3 5.8+6.1 0.01%
5CS 11.1£3.5 10.0£2.2 12.4+4.2 0.016*

5CS, five chair stand test; BMI, body mass index; MMSE, Mini-Mental State examination; OLS, one leg standing; SPMT,
Scenery Picture Memory Test; TUG, Timed Up & Go test. *P < 0.05 *¥*P < 0.001.

Statistical analysis

The #-test and x’-test were used to compare the data
between the normal and slow walking groups. Multiple
linear regression analysis using a stepwise method was
carried out to investigate whether physical activity, age,
sex, body mass index, TUG, OLS and 5CS were inde-
pendently associated with SPMT. The data were ana-
lyzed using spss software Windows version 20.0 (SPSS,
Chicago, IL, USA). A P-value <0.05 was considered
statistically significant for all analyses.

Results

The demographic characteristics of the overall, normal
and slow walking groups are summarized in Table 1. A
total of 26 patients were classified as the normal walking
group, and 21 patients as the slow walking group. There
were no significant differences in sex, body mass index,
loneliness, donepezil treatment, SPMT or physical
activity between the two groups (P> 0.05). The normal
walking group was younger (normal walking group
74.7 £ 7.2, slow walking group 79.6 £5.9, P=0.016),
and had significantly better scores than the slow walking
group in TUG (normal walking group 7.9+ 1.4 s, slow
walking group 11.4+2.6s, P<0.001), OLS (normal
walking group 24.3+24.3s, slow walking group
5.8+6.1s, P=0.006), 5SCS (normal walking group
10.0 £ 2.2 s, slow walking group 12.4 £ 4.2 s, P = 0.016;
Table 1). In the slow walking group, physical activity
was significantly correlated with SPMT (r=0.471,
P =0.031), as shown in Figure 1, but this correlation
was absent in the normal walking group. In addition,
there was a correlation between SPMT and physical
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Figure 1 Relationship between physical activity and the
Scenery Picture Memory Test (SPMT) in the normal walking
and slow walking groups. In the slow walking group,
physical activity was correlated significantly with SPMT
(r=0.471, P = 0.031).

activity after adjusted by age and sex in the slow walking
group (r=0.493, P = 0.032).

Stepwise multiple linear regression analysis showed
that no item was significantly associated with SPMT in
the normal walking group, whereas only physical activ-
ity (3=0.471, P=0.031) was significantly associated
with SPMT in the slow walking group (Table 2).

Discussion

The present study showed that memory function is
strongly associated with the amount of physical activity
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Memory and physical activity in elderly

Table 2 Stepwise multiple regression analysis for Scenery Picture Memory

Test

Normal walking

B estimates

P-value

Slow walking

B estimates P-value

Daily step counts
Age

Sex

BMI

TUG time

OLS

5CS

0.471

0.031*

Note: SCS, five chair stand test; BMI, body mass index; OLS, one leg standing;

TUG, Timed Up & Go test. *P < 0.0S.

only in the slow walking group with mild cognitive
disorder. The present results show that lower physical
activity could be a risk factor for cognitive decline in the
elderly, and would strengthen the evidence to show the
relationship between the amount of physical activity and
cognitive function, as previously reported.* Addition-
ally, the present study might show that the cognitive
function of the elderly whose motor function and cog-
nitive function are declining can be improved by
increasing the amount of physical activity.

Physical activity might have an impact on cognitive
function. The reasons why the SPMT, not MMSE,
showed a correlation with physical activity might be
explained as following. First, SPMT has been developed
to screen mild cognitive disorder, whereas the MMSE is
usually used for a broad range of cognitive impairment
from normal to severe dementia. Because we only
included patients with mild cognitive disorder, SPMT
might be better to detect small correlated changes with
other functions than MMSE. Second, SPMT shows
good correlation not only with memory tests, but also
with frontal function tests including word fluency test
(Takechi et al. unpubl. observation). We speculate that
efficient reminding of many objects from the scene
requires the frontal function. Third, SPMT uses a line
drawing scenery picture of a living room familiar to the
elderly. It has been reported that aerobic exercise
induces beneficial changes in brain structure and func-
tion that are correlated with improvements in cogni-
tion,*? even in AD patients.?”*® Physical activity, such
as walking in and out of doors, might concomitantly
give the patients visual stimulation. Because SPMT uses
a picture of a living room familiar to the elderly, the
degree of visual stimulation in daily living might have
affected the results of SPMT. Thus, physical activity and
the capacity to remember a visual scene might have
shown a correlation. We suggest that increasing the
amount of physical activity might result in beneficial
biological changes to the brain structure and function
or in beneficial physical changes to mobility and body
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composition. Therefore, increasing the step counts in a
day could help to maintain and improve the cognitive
function of older adults with mild cognitive disorder.

In the normal walking group with mild cognitive dis-
order, we found no significant association between
memory function and the other varfables. Other studies
also show a lack of association of cognitive function
with the amount of physical activity in older adults with
similar ages to those in the present study.”*” Therefore,
we need to consider effective strategies for patients with
higher physical function.

There were several limitations of the present study.
First, our limited sample size might introduce some
error of inference, reduce the power of the analysis
and limit generalization. Second, the present study was
a cross-sectional study. Therefore, the relationship
between the memory function and physical activity
needs further investigation, such as an increase in
physical activity levels for a certain period can improve
the scores of SPMT, MMSE and other cognitive tests.
Third, the definition of the normal walking group
depended only on walking time in the present study. We
might have to measure a frailty index, such as the
Edmonton frail scale® or the Fried frailty assessment,
if we can extend our results to the frail elderly. Fourth,
we used the SPMT, a visual memory test, as a cognitive
test. However, we did not measure other factors, such as
visual function and attention, that might have affected
the present results. Therefore, it might be impossible
to evaluate properly the relationship between physical
activity and memory function. Thus, the results of the
present study should be interpreted with caution.

In conclusion, the present study shows that cognition
is associated with higher levels of physical activity only
in patients with mild cognitive disorder who showed a
slow walking speed. Our results suggest that increasing
the amount of physical activity might prevent the dete-
rioration of cognitive function. Further investigation,
such as a prospective study, is required to confirm our
results.
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ABSTRACT

Keywords: Sarcopenia, a newly recognized geriatric syndrome, is characterized by age-related decline of skeletal
Sarcopenia muscle plus low muscle strength and/or physical performance. Previous studies have confirmed the
frailty association of sarcopenia and adverse health outcomes, such as falls, disability, hospital admission, long

muscle mass

muscle quality
muscle strength
physical performance

term care placement, poorer quality of life, and mortality, which denotes the importance of sarcopenia in
the health care for older people. Despite the clinical significance of sarcopenia, the operational definition
of sarcopenia and standardized intervention programs are still lacking. It is generally agreed by the
different working groups for sarcopenia in the world that sarcopenia should be defined through a
combined approach of muscle mass and muscle quality, however, selecting appropriate diagnostic cutoff
values for all the measurements in Asian populations is challenging. Asia is a rapidly aging region with a
huge population, so the impact of sarcopenia to this region is estimated to be huge as well. Asian
Working Group for Sarcopenia (AWGS) aimed to promote sarcopenia research in Asia, and we collected
the best available evidences of sarcopenia researches from Asian countries to establish the consensus for
sarcopenia diagnosis. AWGS has agreed with the previous reports that sarcopenia should be described as
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