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was divided into three subgroups (prevalence, exercise and nu-
trition). Final papers selected for inclusion in each of the three
categorties were agreed upon by each subgroup consensus.

Data synthesis

Data tables were compiled independently for each topic. For
the prevalence of sarcopenia category, data were recorded on
demogtaphics (country, gender and age), assessment method
used for each domain (muscle mass, muscle strength and
physical performance) and sarcopenia prevalence. For the
interventional categories, data were collected on population,
numbers studied (by gender), age, intervention, control
group, duration of intervention, outcomes measured and the
main results. The methodological quality of each randomised,
controlled trial was assessed using the 11-point Physiotherapy
Evidence Database (PEDro) scale. Each item on the scale
that the trial satisfied (except for item 1, which assesses extet-
nal validity and is not included in the total score) contributed
one point to the total PEDro score, with 0 representing the
lowest score and 10 the highest [4]. This scale was specifically
developed to rate the quality of randomised, controlled trials
evaluating physical therapist interventions.

The following questions were investigated in patients aged
50 years and older without comorbid conditions. What is the
prevalence of sarcopenia in different populations? Is physical
exercise (as physical activity, resistance training ot endurance
training) effective compared with control in imptroving mea-
sures of muscle loss, muscle mass, muscle strength and phys-
ical performance? Compared with control, does nutrition

750

supplementation improve measutes of muscle mass, muscle
strength, and physical performance? Based on the answers to
these questions, draft recommendations were proposed by
the co-chairs, and the working group then reviewed these
recommendations to reach a consensus.

Results

Overall, 4810 publications were identified (Figure 1). Of
these, 3909 were excluded, leaving 901 publications for po-
tential inclusion (prevalence: 252; exercise: 175; nutrition:
474). In addition, 11 papers were identified as suitable for in-
clusion as a result of a short search of PubMed and Dialog
databases to identify articles published in the period May—
October 2013.

Eighteen prevalence, 7 exercise and 12 nutrition papers
were finally chosen by the working group members fot inclu-
sion within this review (Figure 1).

Estimates of prevalence

Of the 18 prevalence studies meeting the inclusion criteria,
15 (83%) were in community-dwelling patients [5, 6=9, 10,
11,12,13, 14, 15, 16, 17, 18, 19], with two studies in patients
in long-term care institutions {20, 21}, and one publication in
the acute hospital-care setting [22] (Table 1). The reporting
of age varied across studies, but for those where the mean
age was given, this ranged from 59.2 to 85.8 years [5, 6-9, 10,
11,12,13, 14,16, 17,18, 19, 21].
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Table I. Prevalence of sarcopenia

~ 611 -

Reference Date data collected Country M/E n Assessment method Age, years Mean Sarcopenia prevalence, %
Muscle mass ~ Muscle strength ~ Physical (D) [Range] Total Male  Female
petformance
Community-dwelling populations
Abellan van Kan e/al [5]  Jan 1992-Jan 1994 France 0/3025 DEXA HS GS 80.51 (3.9) 5.2 - 5.2
[275]
Landi ez al. [6] Oct 2003 Italy 66/131 MAMC HS GS 822 (1.4 21.8 25.7 19.8
[80-85]
Landi ez al. [7) Oct 2003 Traly 118/236 MAMC HS GS 85.8 (4.9) 29.1 27.1 30.1
Lee ¢t al. [8) - Taiwan 223/163 DXA HS, KE, PEF SPPB, GS, TUG, 73.7 (5.6) 7.8" 108 37"
or SCPT 16.6° 149" 19.0°
Legrand ez al. [9] Nov 2008-Sep 2009 Belgium 103/185 BIA HS mSPPB, GS 84.8 (3.6) 12.5 14.6 12.4
>80}
Malmstrom e a/. {10] Sep 2000—Jul 2001 USA (African 124/195 DEXA - GS 59.2 (4.4) 4.1 - -
Americans)
MclIntosh ef af. [11) - Canada 42/43 BIA HS GS 75.2 (5.7) 6.0 S:5 S:7
SS:0  SS:0
Murphy ef al. [12] - USA 1426/1502 DEXA HS GS F:73.5 (2.88) S:5 - -
M: 73.8 (2.85)
Total: [70-79]
Patel ¢t al. [13] - UK® Cohort A: 103/0 DEXA,SFT'  HS GS, TUG, (A): 72.5 (2.5) (A): 6.8 4.6 7.9
Cohort B: 765/1022 chair-rise time B): M, 67.0 (2.6); B):7.8
E 67.1 (2.6)
Patil ez al. [14] - Finland 0/409 DEXA HS GS, SPPB, TUG 74.2 (3.0 0.9 - 0.9
[70-80]
Sanada e/ al. {15} - Japan 0/533 DEXA HS, LEP Sit and reach, <39: 11.4% 24.2 - 24.2
VO <49:21.2%
<59: 25.9%
<69: 29.8%
<85: 11.6%
[30-84]
‘Tanimoto ¢/ a/. [16] May—Jun 2007, Japan 364/794 BIA HS GS M: 74.4 (6.4) - 113 10.7
2008, 2009 F:73.9 (6.3)
[265]
Verschueren ¢f al. [17] - Belgium, UK 679/0 DEXA HS, KE GS 59.6 (10.7) S:3.7 - -
[40-79] SS:0
Volpato ¢ al. [18] 2004-2006 Traly 250/288 BIA HS GS 77.1 (5.5 10.2 2.6 6.7
[65-97)
Yamada ez al. [19] - Japan 568/1314 BIA HS GS 74.9 (5.5) - 21.8 221
[65-89]
Institutional dwelling
Continned
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Table 2. Summary of the effect of exercise on sarcopenia in randomised, controlled studies meeting the inclusion criteria

Reference Population

Number
studied
M/F)

Age, years
Mean (SD)
[Range]

PEDro
score

Outcomes measured

Main results

Binder ez al.
(23]

Frail, community-dwelling 91

Bonnefoy ezal. Frail, care institution 57 (7/50)
[24]

Bunoutesa/.  Community-dwelling 98 (36/62)
{25]

Suetta e/ al. Frail, post-operative 36 (18/18)
[29] clective hip replacement

Goodpaster Sedentary, 42 (11/31)
et al. [26] community-dwelling

Kemmler e al.

27

Community-dwelling

Rydwik ez al.
28]

Frail, community-dwelling

246 (0/246)

96 (38/58)

83

270

[60-86)

[70-89]

69.1 [65-80]

Intervention
Description Duration
(months)

Progressive RET; CON 9
(low-intensity home exercise)

RET + SUPP; CON + SUPP; 9
RET + PLA; PLA + CON

RET + SUPP; SUPP; RET; CON 18

RET; ES; CON (standard 3
rehabilitation)

PA (aerobic, strength, flexibility, 12
balance training); CON (health
education)

High-intensity multipurpose exercise 18
programme; CON (wellbeing)

PA (aerobic, muscle strength, balance 3

exercises); nutrition intervention;
PA + nutrition intervention; CON

MM (DEXA), MS (KE)

MM (FFM by labelled water),
MP, PP (chair rise)

MM (DEXA), MS (quadriceps
strength), PP (12-min walk)

MM (US), MS (quadriceps), PP
(stair climbing)

MM (CT scan), MS (KE)

MM (DEXA), MS (isometric
leg extension), PP (timed up
and go)

MM [FFM = BW-fat mass (skin
folds)], MS (leg press, dips),
PP (timed up and go)

Total body FFM increased in the progressive
RET group, but not in the CON group
(P=0.005)

MS increased to a greater extent in the
progressive RET than in the CON group
P=0.05)

RET did not improve MM or MP, but
improved PP versus CON (P=0.01)

FFM did not change in any group

RET improved MS versus CON (P < 0.01)

PP remained constant in RET group, but
declined in the CON group (P < 0.01).

RET improved MM, MS and PP versus CON
(all P < 0.05)

In the ES or CON groups, there was no
increase in any measutement outcomes

MM decreased in both groups (but losses
were not different between groups)

MS loss was decteased in CON, but
completely prevented in PA (between group
change not significant)

Multipurpose exercise was associated with
significant improvements in MM
(P =0.008), MS (P =0.001), PP (P <0.001)
versus CON

PA improved MS (P < 0.01 for dips), but did
not improve MM or PP versus CON

BW, body weight; CON, control; CT, computerised tomography; DEXA, dual-energy X-ray absorptiometry; ES, electrical stimulation; F, female; FFM, free-fat mass; FM, fat mass; KE, knee extension; M, male; min, minute;
MM, muscle mass; ME, muscle power; MS, muscle strength; RET, resistance exercise training; PA, physical activity; PLA, placebo; PE physical performance; SD, standard deviation; SUPP, nutritional supplement;

US, ultrasound.
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A. }. Cruz-Jentoft et al.

[26, 28], muscle mass did not improve; muscle strength
(assessed as dips) improved with physical activity versus
control at 3-months follow-up in one of the two studies [28];
and physical performance did not improve in the one study
in which it was assessed [28].

Overall, most exercise trials showed improved muscle
strength and physical performance (using different measures),
but only three of seven studies found increased muscle mass.
These trials were largely performed in community-dwelling
older people, sometimes identified as frail by different
measures.

Nutrition interventions

Most studies (11/12) evaluating nutrition intervention in
adults aged 50 years and over (Table 3) were in community-
dwelling populations whose age ranged from 62 to 90 years
(n=14-98) [25, 30-39]. One study assessed individuals
living in care institutions (mean age, 83 years; » = 57) |24},
Nutrition interventions that were identified included protein
supplementation (usually with other nutrients providing
extra calories) [24, 25, 30, 37, 38|, amino acid (mainly leucine)
supplementation [33, 35], B-hydroxy B-methylbutyric acid
(HMB; a bioactive metabolite of leucine) supplementation
with arginine [34] or alone [32, 34, 36, 39] or fatty acid sup-
plementation [31] administered over 8-36 weceks to evaluate
changes in muscle mass and/or strength and function.

Protein supplements

Protein supplementation (with other nutrients providing
~400 extra kilocalories/day in three of five studies) either
alone or in addition to resistance exercise training was evalu-
ated in five moderate- to high-quality (PEDro score: 4-10)
studies [24, 25, 30, 37, 38]. In the only high-quality study with
no associated exercise in a frail, community-dwelling popula-
tion, protein supplementation improved physical perform-
ance, but not muscle mass or muscle strength versus control
[38]. Only in one of the four moderate- to high-quality
studies using different types and amounts of protein supple-
mentation in addition to an exercise programme for 24
weeks to 18 months [24, 25, 30, 37], was muscle mass
increased over the control group [40]. Muscle strength did
not change in any of the studies; only a transient increase in
muscle power was found in one study {24]. Physical perform-
ance did not improve in any of these four studies.

Overall, these five moderate- to high-quality studies fail to
show a consistent effect of protein supplementation on
muscle mass and function [24, 25, 30, 37, 38].

Essential amino acid supplementation

The effect of essential amino acid (EAA) supplementation
either alone {33] or in combination with resistance exercise
training [35] on muscle parameters was investigated in two
high-quality (PEDro score: 7 and 8) studies of 3 month’s

754

duration each, in community-dwelling individuals. Daily
leucine amount provided was 2.8 and 2.5 g. EAA improved
muscle mass in one of two studies |33}, did not improve
muscle strength, and improved physical performance in the
study that used this outcome [35]. When combined with ex-
ercise, HAA improved leg muscle mass and muscle strength
but not physical performance versus health education at
3 months [35].

Overall, very limited evidence on EAA supplementation
seems to show some effects on muscle mass and function.

HMB supplementation

The effect of HMB alone [32, 36] or HMB in combination
with ARG and LYS [34] or resistance exercise training [39]
on muscle parameters has been investigated in four high-
quality (PED10 score: 8-10) studies of 8-24-week duration
in community-dwelling older adults [34, 36, 39] or in healthy
older adults on extended bed rest [32]. HMB prevented
muscle mass loss in one of four studies and did not improve
muscle mass in the other three [32]; improved muscle strength
in one |34] (and possibly two) [36] of four studies and
improved physical performance in one of four studies [34].

Overall, HMB showed some effects on muscle mass and
function in these high-quality studies, but sample sizes were
small.

Fatty acids

The only study examining the effect of fatty acid supplemen-
tation (x-linolenic acid) on muscle parameters (PEDro score:
10), in 51 older adults undergoing resistance training for 12
weeks, showed no effect of the supplementation on muscle
mass or muscle strength versus placebo [31].

Discussion

Sarcopenia is an independent risk factor for adverse out-
comes, including difficulties in instrumental and basic ADL
[6, 10, 16, 20, 21}, osteoporosis [17], falls [21], hospital length
of stay and re-admission [22] and death [6]. This underscores
the importance of understanding the true prevalence of sar-
copenia and effective preventative strategies.

Prevalence

The prevalence of sarcopenia in the literature varies widely,
and is likely to be affected by the population studied (in-
cluding the population under investigation and the refer-
ence population) and the different methods used to assess
muscle mass, muscle strength and physical performance
[3]; although results may also be due to real differences in
prevalence of sarcopenia. As studies that defined sarcopenia
as muscle mass plus muscle sttength/physical performance
were few, comparisons of prevalence across studies were
difficult due to the different methods and cut-off points
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Table 3. Summary of the effect of nutrition on sarcopenia in randomised, controlled studies meeting the inclusion criteria

Reference Population

Number studied

Age, years, mean

(SD) [range]

PEDro
Score

Intervention (duration)

Outcomes measured

Main results

Bonnefoy ¢/ al. [24]  Prail, care institution

Bunout ¢f al. [25) Community-dwelling

Chale ¢z al. [30] Sedentary,

community-dwelling

Tieland ez al. [37) Frail,
community-dwelling

Tieland e a/. [38] Frail,
community-dwelling

Dillon ez al. [33] Healthy individuals

Kim ef al. [35) Community-dwelling

Flakoll ef a/. 34} Community-dwelling

Deutz ez al. [32] Healthy individuals on

bed rest

57 (7/50)

98 (36/62)

80 (33/47)

62 (21/41)

65 (29/36)

14 (0/14)

155 (0/155)

57 (0/57)

19 (4/15)

70]

[70-85]

PLA: 79 (6)
Protein: 78 (9)
[265]

PLA: 81 (+1 SEM)
Protein 78 (£1
SEM)

265

All: 68 (£2)

PLA: 69 (£3)
Supplement: 67 (£1)

79 (2.9

[275]

76.7
[62-90]

PLA: 67.1 (£1.7)
HMB: 67.4 (£1.4)
[60-76]

10

10

10

RET + SUPP (400 keal, 30 g of
protein/day); CON + SUPP;
RET + PLA;

PLA + CON (9 months)

RET + SUPP (400 kcal, 13 g of
protein/day); SUPP; RET; CON
(18 months)

WPS (378 keal, 40 g of protein/
day) + RET; CON (378 kcal, no
protein) + RET (6 months)

Protein (30 g/day) + RET;

PLA + RET (24 weeks)

Protein (30 g/day); PLA; (24 weeks)

BAA (HIS, ILE, LEU, LYS, MET,
PHE, THR, VAL); PLA; (3 months)

EAA (LEU, LYS, VAL, ILE, THR,
PHE) + RET; EAA; RET; HE
(3 months)

ARG + HMB + LYS; PLA (12 weeks)

HMB; PLA
Bed rest (10 days) + rehabilitation
(8 weeks)

MM (FFM by labelled water), MP,
PP (chair rise, 6-min walk, stair

climb)

MM (DEXA), MS (biceps and
quadriceps strength), PP
(12-min walk)

MM (DEXA, CT scan), MS (KE),
PPPP (stair climb, chair rise,
400 m walk, SPPB)

MM (DEXA), MS (leg press,

LE, HS), PP (SPPB)

MM (DEXA), MS (leg press,
LE, HS), PP (SPPB)

MM (DEXA), MS (bicep cutl,
triceps extension, LE, leg curl)

MM (BIA), MS (KE), PP (max.
walking speed)

MM (BIA), MS (isometric leg
strength, HS), PP
(get up and go)

MM (DEXA), MS (KE, leg
press), PP (SPPB, get up and
g0, 5-item PPB)

SUPP significantly increased MP at 3
months versus CON (P = 0.03), but
not at 9 months

SUPP did not improve MM or PP
versus CON

SUPP alone had no effect on MM, MS
or PP

SUPP did not show an additive effect
over RET outcome

WPS + RET did not improve MM, MS
or PP significantly versus
CON + RET

Protein + RET significantly improved
MM (P = 0.006), but not MS or PP
versus PLA + RET

PP improved significantly with protein
supplementation (P = 0.02), but not
MM or MS versus PLA

EAA increased MM versus baseline,
(P<0.05)

There were no changes in MS

EAA alone improved P, but not MM
and MS versus HE

EAA + RET improved leg (not
appendicular or total) MM
(P<0.007) and, MS (P =0.02)
versus HE

PP was not more improved by the
addition of EAA than by RET alone

MS (P = 0.05) and PP (P=0.002)
significantly improved with
ARG + HMB + LYS versus PLA

ARG + HMB + LYS did not
significantly improve MM versus
PLA

Bed rest caused a significant decrease in
MM (P = 0.02) in the PLA group,
but MM was preserved in the HMB
group

Changes in MS and PP were not
significant for HMB versus PLA
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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 ate 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 trials. 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 nutti-
tion interventions 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 differences in the effect of nuttition intervention
over exercise.

* Baseline nutritional 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.
Research 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 opiniomn):

(1) Sarcopenia, defined as low muscle mass and low muscle
function and/or reduced physical performance, occurs 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 sarcopenia,
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 or 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 underscotes the importance of preventative and clinical
management strategies for managing sarcopenia.

¢ While further research is needed on interventions, we
provide recommendations for clinical practice.

* The ISI 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-motbidity, 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 emergency care, mortality was high with up to 34% dying in hospital. Furthermore, there 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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Background/purpose: Day care centers are rapidly expanding in Brazil to meet the needs of the increasing
older population. However, health profiles of their clients remain unclear. Therefore, this study aimed to
investigate and compare the health conditions of users and nonusers of a day care center using a new
frailty index, the Kihon Checklist.
Methods: This was a cross-sectional observational study. We recruited 59 users (mean age
81.1 + 6.69 years) and 173 nonusers (mean age 69.9 = 7.39 years). The nonusers were recruited at a
recreational club and municipal health units, and the users were recruited at a day care center for the
elderly in Brazil. Measurements consisted of questionnaires regarding sociodemographic and health-
related characteristics and the Kihon Checklist.
Results: Compared with the nonusers, users had a higher prevalence of frailty (p < 0.001) and
impairment of all specific domains (instrumental activities of daily living impairment, p < 0.001;
physical inactivity, p < 0.001; seclusion, p < 0.001; cognitive deficit, p < 0.001; and depression,
p < 0.001). The users were also more likely to be frail [odds ratio (OR), 14.226; 95% confidence interval
(CI), 5.423-37.320; p < 0.001], dependence in instrumental activities of daily living (OR, 78.845; 95% Cl,
19.569-317.674; p < 0.001), physically inactive (OR, 3.509; 95% Cl, 1.467—8.394; p = 0.005), cognitively
impaired (OR, 5.887; 95% Cl, 2.360—14.686; p < 0.001), and depressed (OR, 5.175; 95% (I, 2.322—11.531;
p < 0.001) than the nonusers.
Conclusion: The users of the day care center were frailer than nonusers, especially with regard to in-
dependence in instrumental activities of daily living, physical strength, cognitive function, and mood.
Health care workers should use the Kihon Checklist to verify frequently the condition of elderly patients
to prevent worsening of frailty.
Copyright © 2014, Asia Pacific League of Clinical Gerontology & Geriatrics. Published by Elsevier Taiwan
LLC. All rights reserved.

1. Introduction

day care centers that offer programs designed to meet the needs
of elderly persons who require supervised care during the day

By 2050, the elderly population in Brazil is projected to repre-
sent approximately 30% of the total population, making Brazil one
of the countries with the largest absolute number of elderly people
worldwide."? These demographic changes will present a new
challenge to the Brazilian health care system.’

In this context, noninstitutionalized care modalities that
assist frail older persons are emerging in Brazil.* One example is

* Corresponding author. Department of Human Health Sciences, Kyoto University
Graduate School of Medicine, 53 Kawahara-cho, Shogoin, Sakyo-ku, Kyoto 606-
8507, Japan.

E-mail address: harai@kuhp.kyoto-w.ac.jp (H. Arai).

http://dx.doi.org/10.1016/j.jcgg.2014.02.005
2210-8335/Copyright © 2014, Asia Pacific League of Clinical Gerontology & Geriatrics. Published by Elsevier Taiwan LLC. All rights reserved.

but can return home in the afternoon or evening. Such in-
stitutions are rapidly expanding. However, the health profiles of
the day care center attendees and their specific needs remain
unclear due to the busy work schedule of the center staffs who
do not have time required for the massive assessments for older
adults.

Hence, this study sought to (1) investigate health conditions of
the users of a day care center using a new frailty assessment tool
known as the Kihon Checklist (KCL), a comprehensive and fast
questionnaire, and (2) compare health profiles of the day care
center users with those of elderly community-dwelling nonusers of
such facilities.
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2. Methods
This is a cross-sectional observational study.
2.1. Participants

The inclusion criteria were as follows: community-dwelling
adults aged 60 years or older, users or nonusers of day care ser-
vices, who were able to respond to the questionnaire indepen-
dently or by proxy. Individuals who did not match these criteria or
did not want to participate were excluded. All participants received
explanations regarding the research procedures and signed an
informed consent form.

The nonusers of day care services were recruited at a recrea-
tional club and municipal health units, whereas the users were
recruited at a day care center for the elderly with a maximum ca-
pacity of 30 participants per day. The prior criterion to attend the
center included the need for support to perform daily activities. The
center’'s professional team consists of medical doctors, nurses,
physical therapists, social assistants, and volunteers. The main
objectives of the institution are to provide proper care to the
elderly, offering activities that preserve their dignity, and also to
improve the quality of life of the participants and their families. All
institutions were private and located in the same city in southern
Brazil. Patient recruitment and data collection were carried out
from June 2012 to April 2013.

The study protocol was approved by the Ethics Committee at
Kyoto University Graduate School of Medicine, Kyoto, Japan (E-1575).

2.2. Assessments

The collected data were as follows: (1) sociodemographic in-
formation, including age, gender, living structure, educational level,
and working status; (2) health-related characteristics, including
body mass index (BMI), use and number of medications, frequency
of medical consultation in the past 6 months, hospitalization in the
past year, and life satisfaction; and (3) the translated and validated
Brazilian Portuguese version of the KCL.>

The KCL was developed by the Japanese Ministry of Health, La-
bor, and Welfare, based on the needs of the Japanese long-term care
insurance system. This checklist is used to screen frail older adults
and identify those at higher risk of becoming dependent.®~® The
checklist is a self-administered questionnaire that comprises 25
yes/no questions divided into instrumental activities of daily living
(IADLs), physical strength, nutrition, eating, socialization, memory,
and mood domains. A higher score indicates a frailer health con-
dition. We determined the following cutoff points: for the KCL total
score (sum of the scores of all questions) >7 points; IADL domain >3
points; physical domain >3 points, representing physical inactivity;
nutrition domain score = 2 points, indicating malnutrition; addi-
tionally in question number 12, regarding body composition in the
same domain, we adopted a cutoff of BMI <20.5; oral domain >2
points, suggesting oral dysfunction; socialization domain >1 point,
representing seclusion; memory domain >1 point, suggesting
cognitive impairment; and finally, mood domain >2 points, indi-
cating depression. These cutoff points were adopted based on our
previous findings that determined the KCL cutoffs associated with
an elevated risk of requiring long-term care insurance service.?
The time required to answer the KCL is approximately 15 minutes.
Further details of the KCL have been described previously.’

2.3. Statistical analysis

Regarding sociodemographic and health-related characteristics,
we analyzed the differences in age, BMI, and number of

medications between users and nonusers of the day care service
using an unpaired t test. For categorical variables (i.e., gender, living
structure, educational level, working status, use of medication,
medical consultation, hospitalization, and life satisfaction), we used
the Chi-square test. For the variables that exhibited a significant
difference (p < 0.05; i.e., living structure, working status, and life
satisfaction), we dichotomized each item and conducted a Chi-
square analysis separately for each category. Additionally, we
analyzed the differences in KCL domains (mean scores) between
groups using analysis of covariance (ANCOVA) adjusted for age.

We calculated the differences in the percentage of frail older
adults (according to the KCL cutoff points) between the groups
using the Chi-square test. We also performed a binary logistic
regression analysis adjusted for age and gender, using each KCL
domain as a dependent variable. For the total KCL score and for each
domain, the robust condition was coded as 0 and frail condition as
1. The nonuser group was the reference group. Finally, to determine
the variables with higher influence on day care use, we performed a
binary logistic regression analysis (using the stepwise method),
adjusted for age and gender, with “use of day care” (nonusers = 0
and users of day care service = 1) as the dependent variable.
Dichotomous covariates included were the KCL variables that
showed a significance in the previous regression analysis (using the
enter method). Statistical significance was set at p < 0.05. All an-
alyses were performed using the SPSS (version 21.0, SPSS; IBM Inc.,
Chicago, IL, USA).

3. Results
3.1. Sociodemographic and health-related characteristics

A total of 232 elderly persons met the criteria for the study
(community, n = 173, mean age 69.9 + 7.39 years; day care, n = 59,
mean age 81.1 &+ 6.69 years).

Among the 59 users of day care services, 18.6% utilized the day
care center once a week, 48.8% twice a week, 25.6% three times per
week, 4.7% four times per week, and 2.3% five times per week.

The users of day care services were older, and the majority lived
with their children (p < 0.001). By contrast, most of the nonusers
lived with their partners (p = 0.017). Additionally, most of the users
were retired (p < 0.001), whereas some of the nonusers were still
engaged in volunteer activities (p = 0.044). Furthermore, the
nonusers of day care services had a higher BMI (p = 0.004) and
were more satisfied with their lives than the users (p = 0.013)
(Table 1).

3.2. Frailty condition

Differences were identified in the total mean KCL score
(p < 0.001) and the mean KCL scores for all the domains between
the two groups. Even when results for each domain were adjusted
for age, the users of day care services were found to be frailer than
the nonusers in terms of IADLs (p < 0.001), physical strength
(p < 0.001), nutrition (p = 0.001), eating (p = 0.01), socialization
(p < 0.001), memory (p < 0.001), and mood (p < 0.001) (Table 2).

Based on the results that identified frailty using the cutoff
points, we observed that the users had a higher prevalence of frailty
according to the total KCL score (p < 0.001) than the nonusers.
Moreover, the user group contained more participants with IADL
impairment (p < 0.001), physical inactivity (p < 0.001), seclusion
(p < 0.001), cognitive deficit (p < 0.001), and depression (p < 0.001)
(Table 3).

Results of the logistic regression, adjusted for age and gender,
confirmed that the users of day care services were more likely to be
frailer than the nonusers. Compared with nonusers, the day care
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Table 1

Sociodemographic and health-related characteristics of nonusers and users of a day

care center.
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Table 3
Frail individuals in the nonuser and user groups, as determined by cutoff points.
Frail nonusers Frail users P
(n=173) (n = 59)
Valid % (n) Valid % (n)
Total KCL score 27.2(47) 88.1 (52) <0.001
IADL domain 1.7(3) 72.9 (43) <0.001
Physical domain 13.9 (24) 37.3(22) <0.001
Nutrition domain 0.6 (1) 3.4(2) 0.118
Eating domain 23.7 (41) 24.1 (14) 0.946
Socialization domain 28.9 (50) 55.9 (33) <0.001
Memory domain 49.1 (85) 86.4 (51) <0.001
Mood domain 23.1 (40) 64.4 (38) <0.001

IADL = instrumental activity of daily living; KCL. = Kihon Checklist.

4. Discussion

Variables Nonusers Users p
(n=173)  (n=59)
Valid % (n)  Vvalid % (n)
Age Mean + SD 69.9 4 739 81.1 + 6.69 «0.001
Gender Female 734(127)  71.2(42) 0.740
Living structure 0,005
Alone 18.5(32) 11.9(7) 0.239
With partner 31.2 (54) 15.3 (9) 0.017
With child 20.8 (36) 45.8(27) <0.001
With partner 23.1 (40) 18.6(11) 0.473
and child
Other 6.4 (11) 8.5 (5) 0.467
Educational level 0117
Elementary school 42.6 (72) 55.2 (32)
Junior high school  13.6 (23) 12.1(7)
High school 13 (22) 10.3 (6)
University 26.6 (45) 12.1(7)
Other 4.2 (7) 104 (5)
Working status 0.006
Formal Work 11.7 (19) 3.4(2) 0.079
Informal Work 9.3 (15) 3.4(2) 0.179
Volunteer work 105 (17) 1.7 (1) 0.044
Retirement 685 (111)  91.5(54) <0.001
BMI Mean 4 SD 26.0 - 453 240 + 517 0.004
Medication Yes 82.1(142) 84.7 (50) 0.640
Number of Mean + SD 265+ 2.60 3.39 + 253 0.058
medications
Medical consultation 0.862
(past 6 mo)
None 13.6(23) 15.3(9)
1-2 times 59.2 (100) 593 (35)
34 times 183 (31) 20.3 (12)
5 times or more 8.9 (15) 5.1(3)
Hospitalization Yes 12.8 (22) 15.3(9) 0.632
(past 12 mo)
Life satisfaction 0.013
Satisfied 89.6 (155)  78.0(46) 0.023
Fair 6.4 (11) 6.8 (4) 0.910
Unsatisfied 4.0(7) 15.3 (9) 0.003

BMI = body mass index.

users were several times more likely to be frail [odds ratio (OR),
14.226; 95% confidence interval (ClI), 5.423-37.320; p < 0.001],
IADL dependent (OR, 78.845; 95% Cl, 19.569—-317.674; p < 0.001),
physically inactive (OR, 3.509; 95% CI, 1.467—8.394; p = 0.005),
cognitively impaired (OR, 5.887; 95% Cl, 2.360—14.686; p < 0.001),
and depressed (OR, 5.175; 95% CI, 2.322-11.531; p < 0.001)
(Table 4).

We observed that among the five KCL variables found to be
significant using the logistic regression analysis enter method (i.e.,
total KCL score, IADLs, physical strength, memory, and mood), only
two were significant in the stepwise model: the KCL total score (OR,
5.201; 95% (I, 1.645-16.445; p = 0.005) and the IADL domain (OR,
37.368; 95% Cl, 8.823—158.262; p < 0.001) (Table 5).

Table 2
Differences in the KCL domains’ mean scores between users and nonusers of the day
care center, adjusted for age.

As expected, the day care center users were generally frailer
than the nonusers, as demonstrated by the differences in the total
KCL score; additionally, for all specific aspects of health (functional
performance in [ADLs, physical strength, nutrition, eating, social-
ization, memory, and mood), users were more impaired than
nonusers, as indicated by the KCL domain mean scores.

However, both groups had similar percentages of participants
meeting the cutoffs for frailty regarding nutrition and eating con-
ditions; the participants also had a similar risk of malnutrition and
oral disability. These findings may be supported by the BMI mea-
sures, which indicated that both groups were in the normal weight
range. It was interesting to notice that the KCL mean scores differed
between groups; however, when the data were categorized ac-
cording to the cutoff points, no difference was observed between
them. Hence, we suggest that both the mean scores and the cutoff
points for the KCL should be used when analyzing such type of data.
The mean scores can reveal even slight variations in the data,
especially when dealing with small sample sizes, whereas the
cutoff points can help manage large sample sizes with regard to the
aspects of frailty in the analyzed population.

Participants also had a similar risk of seclusion regardless of the
use of the day care center, indicating the importance of these
centers to meet the social and emotional needs of the elderly, as
such centers can alleviate feelings of loneliness, boredom, and
solitude.'’

The logistic regression results indicated that the need variables
for Brazilian users of day care services focus on IADL functional
independence, physical strength, cognitive function, and mood
(Table 4), and this agrees with other research studies where a day
care center is an option for disabled older people, who have func-
tional disabilities, cognitive deficits, or mental frailties.'"'> More-
over, apart from general frailty, the most relevant determinant of
day care center use detected by logistic regression was functional
impairment in IADLs. Such functional dependence was already

Table 4
Logistic regression analysis (enter method) adjusted for age and gender (n = 232).

Variables Nonusers Users p Day care center Odds 95% confidence p
(n=173) (n=59) user group ratio interval

Total KCL score 4.51 + 3.62 109 + 3.93 <0.001 Total KCL score 14.2 5.42-37.3 <0.001
IADL domain 0.40 = 0.69 2.90 £ 1.36 <0.001 IADL domain 78.8 19.6-318 <0.001
Physical domain 125+ 1.15 2.02 £ 1.50 <0.001 Physical domain 3.51 1.47-8.39 0.005
Nutrition domain 0.26 + 0.46 047 +0.57 0.001 Nutrition domain 0.630 0.035-11.5 0.755
Eating domain 0.79 + 0.91 1.10 + 0.85 0.010 Eating domain 0.734 0.315-1.71 0.473
Socialization domain 0.30 + 048 0.66 + 0.66 <0.001 Socialization domain 1.75 0.822-3.71 0.147
Memory domain 0.67 +0.78 1.63 £ 0.87 <0.001 Memory domain 5.89 2.36—-14.7 <0.001
Mood domain 0.87 4 1.32 212 £ 139 <0.001 Mood domain 5.18 232-11.5 <0.001

IADL = instrumental activity of daily living; KCL = Kihon Checklist.

IADL = instrumental activity of daily living; KCL = Kihon Checklist.
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Table 5
Logistic regression analysis (stepwise method) adjusted for age and gender
(n = 232).

Day care center Odds 95% confidence p

user group ratio interval

Total KCL score 5.20 1.65—-16.4 0.005
IADL domain 374 8.82—158 <0.001

IADL = instrumental activity of daily living; KCL = Kihon Checklist.

stated as one of the criteria for eligibility for long-term care in-
surance in Japan.” Maintaining or enhancing the ability to perform
daily activities and preventing dependence are the primary goals in
the care of vulnerable older adults."

Difficulties in performing IADLs preclude independent living,
requiring support that is typically initially provided by the family.
Such findings may be linked with the difference in living structure
between the groups, considering that the majority of users lived
with their children (p < 0.001), who may be their caregiver,
whereas the nonusers lived with their partner (p = 0.017). In Brazil,
the State attributes to the family the major role in home care for the
disabled elderly,® exposing the family caregiver to high burdens
that were frequently associated with physical disability, cognitive
decline and functional impairment.'*'® In this context, the family,
as the primary caregiver, often seeks other sources of support to
reduce its burden and distress,'” and these sources include day care
centers.

Interestingly, regardless of day care center use, the use and
number of medications, frequency of medical consultation, and
frequency of hospitalization were similar in both groups. This
finding suggests the important role of day care centers from the
societal perspective, as they contribute to curtailing national ex-
penditures by delaying or preventing institutionalization, which is
much more expensive.!

In brief, we identified differences in general health and also in all
specific aspects of health between users and nonusers of a day care
service center. The users of the day care center were frailer than the
nonusers, and were also more likely to be physically and cognitively
frail, to be functionally impaired in IADLs, and to have depression.
These aspects of frailty do not seem to represent the main needs of
elderly clients, but more so the main concerns of the family care-
givers because of the heavy burden associated with these aspects.
All these negative outcomes may influence life satisfaction, as our
findings showed that the users of day care service centers were
more unsatisfied with their lives (p = 0.003). Therefore, health care
workers may use these findings to prevent worsening of frailty,
making an effort to improve not only health but also well-being.

We verified these important differences between users and
nonusers of day care service centers using only one type of
assessment, the KCL, a fast and easy assessment tool that included
all the important domains regarding the needs of the elderly.
Therefore, we encourage the use of such assessment method as a
fast screening tool for frailty in the elderly population; when the
KCL results indicate an alarming condition, we suggest continua-
tion and intensification of the investigation using specific in-
struments for the respective domain.

This study has several limitations related to its cross-sectional
design and recruitment locations. As this study was carried out
only in one region of Brazil, the results cannot be generalized to a
national population. Additionally, the study included only one day
care center. Moreover, we address the possible selection bias that
may have occurred considering the predictable higher percentage
of frailty in day care center user group; however, recruiting day care
center users was the unique methodology to achieve the purpose of

the present study. Further studies including more participants and
institutions from different regions of Brazil are warranted.
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ABSTRACT

Keywords: Sarcopenia, a newly recognized geriatric syndrome, is characterized by age-related decline of skeletal
?afcopema muscle plus low muscle strength and/or physical performance. Previous studies have confirmed the
Tailty

association of sarcopenia and adverse health outcomes, such as falls, disability, hospital admission, long
muscle quality term care placement, poorer quality of life, anq rporta.lity.. which denotes the‘importance (?f sarcopenia in
muscle strength the health care for older people. Qesp:te the clinical mgmﬁcancg of sarcopenia, the operational definition
physical performance 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

muscle mass
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low muscle mass plus low muscle strength and/or low physical performance, and we also recommend
outcome indicators for further researches, as well as the conditions that sarcopenia should be assessed.
In addition to sarcopenia screening for community-dwelling older people, AWGS recommends sarco-
penia assessment in certain clinical conditions and healthcare settings to facilitate implementing sar-
copenia in clinical practice. Moreover, we also recommend cutoff values for muscle mass measurements
(7.0 kg/m? for men and 5.4 kg/m? for women by using dual X-ray absorptiometry, and 7.0 kg/m? for men
and 5.7 kg/m? for women by using bioimpedance analysis), handgrip strength (<26 kg for men and
<18 kg for women), and usual gait speed (<0.8 m/s). However, a number of challenges remained to be
solved in the future. Asia is made up of a great number of ethnicities. The majority of currently available
studies have been published from eastern Asia, therefore, more studies of sarcopenia in south, south-
eastern, and western Asia should be promoted. On the other hand, most Asian studies have been con-
ducted in a cross-sectional design and few longitudinal studies have not necessarily collected the
commonly used outcome indicators as other reports from Western countries. Nevertheless, the AWGS
consensus report is believed to promote more Asian sarcopenia research, and most important of all, to
focus on sarcopenia intervention studies and the implementation of sarcopenia in clinical practice to
improve health care outcomes of older people in the communities and the healthcare settings in Asia.

© 2014 - American Medical Directors Association, Inc. All rights reserved.

Sarcopenia has been accepted as a new geriatric syndrome,' and
the knowledge related to sarcopenia is growing rapidly worldwide.
Over the past 20 years of sarcopenia research after the first intro-
duction by Rosenberg et al,? the etiology, pathophysiology, risk fac-
tors, and consequences of sarcopenia have gradually become clearer.?
Moreover, a number of therapeutic approaches and clinical trials have
been developed and are still evolving.*~” Most importantly, the as-
sociation of sarcopenia with poorer health status and adverse out-
comes had triggered a new approach for health promotion and health
care of older people. The escalation of elderly population worldwide
further strengthened the clinical importance of sarcopenia, which is
even more significant in Asia because of the rapid demographic
transition in this highly populated continent.®~™

Sarcopenia has been described as an age-related decline in skel-
etal muscle mass as well as muscle function (defined by muscle
strength or physical performance),!’ which may result in reduced
physical capability,”>"'* poorer quality of life, impaired cardiopul-
monary performance,'>'® unfavorable metabolic effects,” falls,'®
disability, and mortality in older people,’®?? as well as high health
care expenditure.”! Furthermore, sarcopenia is also associated with
multimorbidity,>>%> cigarette smoking,>>** low body mass index,?
underweight,?® physical inactivity,'? and low serum levels of testos-
terone in men.’”*® In general, the association between sarcopenia
and functional decline is more significant in men than in women,?**"
which deserves further research for therapeutic consideration. Since
Asia is the most populated and fastest aging region in the world,
sarcopenia will pose great impacts to Asian populations in the near
future.>'?? Therefore, experts and researchers of sarcopenia from
China, Hong Kong, Japan, South Korea, Malaysia, Taiwan, and Thailand
organized the Asian Working Group for Sarcopenia (AWGS) and had
several meetings in Taipei, Seoul, and Kyoto to promote further
research development of sarcopenia in Asia since March 2013. This
article will focus on the epidemiology of sarcopenia in Asian coun-
tries and to propose a diagnostic algorithm based on currently
available evidence in Asia.

Diagnosis of Sarcopenia and Its Impact to Asia

Asia is a huge and densely populated continent with a wide range
of ethnicities, cultural, social, religious backgrounds, and lifestyles.
Because of the rapid population aging and the population size, the
impact of sarcopenia in Asia may be stronger than in other conti-
nents. However, the status of population aging and economic devel-
opment varies extensively in different Asian countries. Therefore,
developing a consensus for sarcopenia diagnosis and clinical

approaches based on available evidence is of great importance for
sarcopenia research in the future.

In 2010, European Working Group on Sarcopenia in Older People
(EWGSOP) proposed an operational definition and diagnostic strategy
for sarcopenia that had become the most widely used in the world.>
The EWGSOP definition required measurements of muscle mass,
muscle strength, and physical performance for the diagnosis of sar-
copenia, which is compatible with current understanding about sar-
copenia. Based on the discussion of the AWGS meetings, we decided
to take similar approaches for sarcopenia diagnosis, but unlike
EWGSOP, we recommended measuring both muscle strength (hand-
grip strength) and physical performance (usual gait speed) as the
screening test (Figure 1). Although the recommended approaches for
measurements of muscle mass, muscle strength, and physical per-
formance by AWGS were similar to the EWGSOP definition, the cutoff
values of these measurements in Asian populations may differ from
those in Caucasians because of ethnicities, body size, lifestyles, and
cultural backgrounds. Therefore, developing an Asian consensus in
sarcopenia diagnosis based on the evidence derived from Asian po-
pulations is essential for research and therapeutic approaches to
sarcopenia in Asia.

Strategy for Sarcopenia Screening and Assessment

In principle, AWGS followed the diagnostic approach of EWGSOP,
and we added some Asian perspectives in sarcopenia diagnosis and
research. In the previous studies from Western countries, the prev-
alence of sarcopenia in older people was around 20% among people
aged 65 years and older and may reach 50%—60% in octogenarians.>*
EWGSOP recommends routine screening for sarcopenia among
community-dwelling people aged 65 years and older. On the other
hand, the International Working Group on Sarcopenia (IWGS) spec-
ifies certain conditions for sarcopenia assessment, including (1) noted
decline in function, strength, “health” status, (2) self-reported
mobility-related difficulty, (3) history of recurrent falls, (4) recent
unintentional weight loss (>5%), (5) post-hospitalization, and
(6) other chronic conditions (eg, type 2 diabetes, chronic heart failure,
chronic obstructive pulmonary disease, chronic kidney disease,
rheumatoid arthritis, and cancer).35 Moreover, IWGS recommends
assessing patients with reduced physical functioning (or weakness)
or patients with habitual gait speed <1.0 m/s (by 4-m course) to
assess body composition by dual x-ray absorptiometry (DXA). Non-
ambulatory patients or those who cannot rise from a chair unassisted
should be considered to be sarcopenic without DXA measurements.
Since sarcopenia is defined as an age-related condition, assessment of
sarcopenia is limited to people aged 65 years and older only in the
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People aged 60 or 65 years and older according to
the definition of elderly in each individual country

|

l Handgrip strength (HS) and gait speed (GS) }

|

No low HS and No low GS I

4

No sarcopenia

l

l Low HS and/or low GS J

}

1 Muscle mass measurement

Normal ] [ Low i

Y
L No sarcopenia

Sarcopenia

Fig. 1. Recommended diagnostic algorithm of Asian Working Group for Sarcopenia.

EWGSOP criteria, but IWGS does not specify the age for sarcopenia
diagnosis.

In Asia, because of the different states of aging, not all countries
use the same age cutoff to define elderly populations. Therefore,
AWGS recommends using 60 or 65 years as the age for sarcopenia
diagnosis according to the definitions of elderly in each country.
Although muscle aging is a continuous process, most previous studies
supported the idea that loss of muscle mass and muscle strength
becomes pronounced around the age of 50,°° progresses faster after
the age of 60,> and accelerates even faster after the age of 75.*% The
overall benefits of sarcopenia screening or assessment programs are
dependent on the outcomes of effective intervention programs.
AWGS emphasizes the benefits of intervention programs in addition
to sarcopenia screening and assessment; therefore, we recommend
screening for sarcopenia among community-dwelling older people as
well as older people with certain clinical conditions in all healthcare
settings. Table 1 summarized the recommended strategy for sarco-
penia screening and assessment of AWGS by dividing cases into
2 categories (ie, community settings and specific chronic conditions
in all healthcare settings). From the perspective of public health,
sarcopenia screening for community-dwelling older people would
facilitate health promotion and disability prevention in their com-
munities, and the assessment of sarcopenia in clinical settings would

Table 1
Strategy of Sarcopenia Screening and Assessment for Older People (60 or 65 Years
of Age and Older) in Asia

Community Settings

People aged 60 or 65 years and older (according to the definitions of elderly in
each individual country) living in communities

Specific Clinical Conditions in All Healthcare Settings

Presence of recent functional decline or functional impairment

Unintentional body weight loss for over 5% in a month

Depressive mood or cognitive impairment

Repeated falls

Undernutrition

Chronic conditions (eg, chronic heart failure, chronic obstructive pulmonary
disease, diabetes mellitus, chronic kidney disease, connective tissue disease,
tuberculosis infection, and other chronic wasting conditions)

facilitate strategies for the intervention in clinical practice. AWGS
would like to emphasize the prognostic significance of sarcopenia in
clinical practice through assessment under certain clinical conditions.
However, the benefits of identification of and interventions for sar-
copenia remain to be determined.

Suggested Outcome Indicators in Sarcopenia Research

The EWGSOP definition suggests using physical performance,
muscle strength, and muscle mass as the primary treatment outcome
indicators for sarcopenia intervention trials, whereas activities of daily
living, quality of life, metabolic and biochemical markers, inflamma-
tory markers, global impression of change by subject or physician,
falls, admission to nursing home or hospital, social support, and
mortality as secondary outcome indicators.”> While most epidemio-
logic studies in sarcopenia research to date have taken a static
approach, the state of sarcopenia may change over time and this dy-
namic approach may provide different considerations in developing
sarcopenia intervention programs. Therefore, AWGS also recommends
a dynamic approach for sarcopenia research by measuring changes in
(1) muscle mass, strength, and function, (2) physical performance,
(3) frailty status, (4) instrumental activities of daily living, and (5) basic
activities of daily living over a given period of time as outcome in-
dicators for sarcopenia research. In addition to the above-mentioned
outcome indicators, AWGS also recommends using fear of falling and
incontinence as outcome indicators for sarcopenia research (Table 2).

Assessment Techniques and Suggested Cutoff Values

Assessment of sarcopenia in Asian populations presents a great
challenge because of the lack of outcome-based studies. However,
determining appropriate cutoff values for sarcopenia diagnosis in
Asia is critical to promote further sarcopenia research and treatment
in Asia. Consequently, AWGS focused on the best available evidence
to determine cutoff values for the diagnosis of sarcopenia in Asia. If,
however, no outcome-based data are available, AWGS would
recommend standardized approaches for cutoff value determination.
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Table 2
Outcome Indicators for Sarcopenia Research Recommended by AWGS

Static Approach

Activities of daily living

Quality of life

Inflammatory markers

Falls

Frailty status

Mobility disorders

Admission to hospitals

Admission to long term care facilities
Mortality

Dynamic Approach

Changes in muscle mass

Changes in muscle strength

Changes in physical performance

Changes in frailty status

Changes in instrumental activities of daily living
Changes in activities of daily living

AWGS, Asian Working Group for Sarcopenia.

Muscle Mass

EWGSOP recommends DXA, computed tomography (CT), mag-
netic resonance imaging (MRI), and bioimpedance analysis (BIA) for
sarcopenia research. Currently, the precision of DXA, CT, and MRI has
been well recognized, but the precision of BIA in measuring muscle
mass is controversial. BIA was developed to estimate the volume of
body fat and lean body mass, but not appendicular muscle mass.
Although the accuracy of BIA in sarcopenia diagnosis has been
validated,>®~*! it is heavily dependent on the accuracy of the equation
of the equipment and the conditions of assessments, eg, temperature,
humidity, skin condition, etc.*> Nevertheless, the high cost, CT-gen-
erated radiation exposure, and inconvenience for community
screening have limited the applications of CT and MRI despite both CT
and MRI have both been considered gold standards for evaluation of
body composition. On the other hand, DXA is also considered an
appropriate alternative approach to distinguish between fat, bone
mineral, and lean tissues. Currently, DXA may be the most widely
used method for muscle mass measurement in sarcopenia research.
Despite the minimal radiation exposure from DXA, using DXA in
community screening of sarcopenia is still difficult. Newly developed
models of BIA equipment may obtain measurements of appendicular
muscle mass with precision.**#* Portability, reasonable cost, fast
processing, noninvasiveness, radiation-free functions, and conve-
nience of use made BIA suitable for community sarcopenia assess-
ment. Results of multiple segment fat-free mass estimation using BIA
are highly associated with that measured using DXA among elderly
Taiwanese.** Although using BIA equipment with validated equations
is recommended for sarcopenia research in EWGSOP criteria, the
equations of BIA equipment in Western countries are not derived
from Asian populations. Strasser et al*® proposed measurement of
muscle thickness, especially of musculus vastus medialis, by muscu-
loskeletal ultrasound to be a reliable method for the estimation of
sarcopenia, which deserves further research for applications in Asian
studies. In current Asian studies, the most commonly used BIA ma-
chines were manufactured by only 2 companies, and the results were
quite consistent. Because of its portability and reasonable cost, BIA
may be considered the main approach in sarcopenia assessment in
community-based screening programs. Therefore, AWGS supports
using BIA for sarcopenia diagnosis and evaluation of the effect of
intervention programs, but AWGS suggests researchers to provide
coefficient of variance, inter- and intra-examiner reliability whenever
possible to facilitate subsequent international comparisons.

In terms of cutoff value determination, most current Asian studies
have adopted the classical approach for muscle mass measurement
(ie, below 2 standard deviations of the mean muscle mass of young
adults). However, Asian studies reported an extremely low preva-
lence of sarcopenia through this approach, especially in older
women.?5#%48 13y et al?® also found that the relative total skeletal
muscle of Hong Kong Chinese (total skeletal muscle /height?) was 17%
lower among young Chinese men than that of Caucasian men.*6
A potential cohort effect may exist in this approach since younger
people in Asia today leading a westernized or more urbanized life-
style while older Asian people have carried out a traditional lifestyle
since adulthood. This cohort effect may be derived from the economic
development, urbanization, and development of public transporta-
tion in Asia in recent decades. Older Asian people today may have
walked and performed more physical activities because of the un-
derdevelopment of public transportation and living conditions since
their early adulthood, so their muscle mass may be maintained better
than that of the younger generation. On the other hand, because of
the relatively higher adiposity of Asian people in comparison with
Caucasians, appendicular muscle mass may be overestimated by DXA.
Overall, AWGS recommends using 2 standard deviations below the
mean muscle mass of young reference group or the lower quintile as
the cutoff value determination. Moreover, AWGS recommends using
height-adjusted skeletal muscle mass instead of weight-adjusted
skeletal muscle mass, and the suggested cutoff values were 7.0 kg/m?
in men and 5.4 kg/m? in women by using DXA. By using BIA, the
suggested cutoff values were 7.0 kg/m? in men and 5.7 kg/m? in
women, defined by appendicular skeletal muscle mass/height?.

Muscle Strength

Measuring handgrip strength is considered a feasible and conve-
nient measure of muscle strength because of cost, availability, ease of
use, and its association with leg strength. Wu et al*® presented the
norm of handgrip strength in Taiwan, which disclosed that the mean
grip strength of the study sample in Taiwan was significantly lower
(male 25%, female 27%) than consolidated norms derived from largely
Caucasian populations. Although some papers published in Taiwan
using this adjusted cutoff value based on EWGSOP definition for
sarcopenia research,” some unpublished papers from Japan, Hong
Kong, and China recommended using 25 kg for men and 18 or 16 kg
for women as the cutoff values for handgrip strength. Currently,
handgrip strength is the most widely used measure for muscle
strength in Asian sarcopenia research (Table 3), and AWGS also rec-
ommends using it for the measurement of muscle strength. Although
knee flexion/extension and peak expiratory flow are also re-
commended for sarcopenia research in EWGSOP criteria, they are less
commonly used. In Thailand, the cutoff points of quadriceps strength
had been defined based on the outcome of mobility decline. The
cutoff points of <18 kg in men and <16 kg in women can discriminate
those had normal and abnormal various sarcopenia-related variables.
Because of the lack of outcome-based cutoff values, AWGS recom-
mends using the lower 20th percentile of handgrip strength of the
study population as the cutoff value for low muscle strength before
outcome-based data is available. Low handgrip strength is suggested
to be defined as <26 kg for men and <18kg for women by AWGS.

Physical Performance

A wide range of tests for physical performance are recommended
in EWGSOP criteria, including the Short Physical Performance Battery
(SPPB), usual gait speed, the 6-minute walk test, the stair climb power
test, and the timed-up-and-go test (TUG).>! Timed usual gait is highly
predictive for the onset of disability,> and other adverse health
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Table 3
Measurable Variables and Cutoff Points in Asian Populations
Criterion Measurement  Cutoff Points by Sex Reference Group Definition Prevalence of Sarcopenia Country/ Reference
Method Ethnicity
Muscle mass DXA ASM/height? Based on values 1 and 2 SD below  Class 1 and class 2 sarcopenia in  Japan 59
Class 1 and class 2 sarcopenia the sex-specific means of the subjects 70--85 years of age:
Men: 7.77 and 6.87 kg/m? study reference data (n = 529) Men: 6.7%, 56.7%
Women: 6.12 and 5.46 kg/m? Women: 6.3%, 33.6%
ASM/height? Based on 2 SD below the mean of  In older Chinese >70 years of age  Chinese 26
Men <5.72 kg/m?* young Asians in study (n = 111)  Men: 12.3%
Women <4.82 kg/m? Women: 7.6%
ASM/height? Based on 2 SD below the sex- In older subjects > 60 years Korea 70
Men: 7.40 kg/m* specific mean of a younger of age
Women: 5.14 kg/m? population (n = 145) Men: 6.3%
Women: 4.1%
SMI (%) Based on 2 SD below the sex- Men: 5.1%
Men: 35.71% specific mean of a younger Women: 14.2%
Women: 30,70% population (n = 145)
Using the residuals method Men: 15.4%
Women: 22.3%
ASM/height? Based on 1 and 2 SD below the Class [ and class Il sarcopenia Korea a8
Class 1 and class 1l sarcopenia mean of young adults in study  Men: 30.8% and 12.4%
Men: 7.50 and 6.58 kg/m? (n = 2513) Women: 10.2% and 0.1%
Women: 5.38 and 4.59 kg/m?
ASM/body weight (%) Based on 1 and 2 SD below the ~ Men: 29.5% and 9.7% Korea a8
Class I and class Il sarcopenia mean of young adults in study ~Women: 30.3% and 11.8%
Men: 32.2% and 29.1%
Women: 25.6% and 23.0%
ASM/body weight (%)’ Based on 2 SD of sex-specific Korea 7
Men: 29.53% young normal people
Women: 23.20%
Use SMI (% of skeletal muscie Based on 2 SD of sex-specific Sarcopenia class 1, Ii, overall Thailand 7
index) but not mentioned the young normal people Men: 32.5%, 15.7%, 3533 %
cutoff points in the manuscript Women: 30.5%, 10%, 34.74 %
RASM index Based on the lower 20% of study  Men: 10.8% Taiwan 1
Men: 7.27 kg/m? group Women: 3.7%
Women: 5.44 kg/m?
SMI (% of skeletal muscle index)  Based on the lower 20% of study  Men: 14.9%
Men: 37.4% group Women: 19%
Women: 28.0%
BIA SMI Based on 2 SD below the normal  18.6% in elderly women and Taiwan 10
Men <8.87 kg/m?* sex-specific mean for young 23.6% in elderly men age 65 and
Women <6.42 kg/m? people older
ASM/height? Based on 2 SD below young adult  Men: 11.3% Japan 12
Men <7.0 kg/m? values Women: 10.7% using EWGSOP
Women <5.8 kg/m? criteria
ASM/height? Women: 22.1% Japan 6
Women < 6.42 kg/m?
ASM/height? Based on 2 SD below young adult Men: 21.8% Korea/Health '°
Men <6.75 kg/m? values Women: 22.1% using EWGSOP ABC data
Women <5.07 kg/m? criteria
Muscle strength Handgrip Men: 30.3 kg Based on lowest quartile of study Japan 12
strength Women: 19.3 kg group
Men <22.4 kg Based on EWGSOP Taiwan 50
Women <14.3 kg recommendation and adjusted
according to Asian data™®
Knee Women <1.01 Nm/kg Japan 6.73
extension
Physical Gait Gait speed Based on the lowest quartile of Men: 11.3% Japan 13
performance speed Men <1.27 m/s study group, gait speed Women: 10.7% using EWGSOP
Women <1.19 m/s obtained from the middle 5 m criteria
of a total of 11 m walking
Gait speed < 1 m/s Taiwan 0
Gait speed < 1.22 m/s Women: 22.1% Japan 6.73
SPPB SPPB scores <9 Korea “

ASM, appendicular skeletal muscle mass; BIA, bioimpedance analysis; DXA, dual x-ray absorptiometry; EWGSOP, European Working Group on Sarcopenia in Older People;
Health ABC, The Health Aging and Body Composition Study; RASM, relative appendicular skeletal muscle; SD, standard deviation; SPPB, Short Physical Performance Battery;

SM, skeletal muscle mass index.

1SMI (%) = total skeletal muscle mass (kg)/weight (kg) x 100.
The author also named it modified skeletal muscle mass index (SMI).

events like severe mobility limitation and mortality.>® TUG is an
assessment of ambulation and dynamic balance. Poorer TUG has been
demonstrated to be associated with poorer physical and mental
function and mood status, as well as low fat-free mass by BIA
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measurements.>® Although TUG has been proposed as a suitable
measurement for physical performance in EWGSOP, abnormal TUG
may result from a great variety of underlying conditions. AWGS is
more conservative in the use of TUG as a measurement for physical
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performance, and we recommend using 6-meter usual gait speed for
measurement of physical performance.

Ideally, determination of the cutoff values of these measurements
should be based on longitudinal outcome-based studies instead of a
simply statistical approach.>® Although the association between
sarcopenia and functional decline or even mortality has been es-
tablished,>® selection of universal outcome indicators in subsequent
research may facilitate international comparisons. Table 3 summa-
rized the epidemiology and proposed cut-off points in different cases
of Asian sarcopenia research. EWGSOP has developed a suggested
algorithm based on gait speed measurement with a cutoff point of
<0.8 m/s.>3 The association of slow usual gait speed in the elderly
with adverse clinical outcomes has been reported extensively, but
the application was also dependent on the determination of appro-
priate cutoff points. Meanwhile, the prevalence of low muscle mass
in the Asian population as determined using the classical approach is
very low, which is confusing. The potential cohort effect may
partially explain the phenomenon of older people today engaging in
more physical activities than younger people, which made the
prevalence of sarcopenia lower than expected. Specific consideration
of this potential cohort effect deserves further attention in the
diagnosis of sarcopenia in Asia. Although there is a potential gender
difference in the cutoff value of usual gait speed and a wide range of
walking speed (from 0.6 to 1.2 m/s) being reported in this special
issue, AWGS suggested using <0.8 m/s as the cutoff for low physical
performance after extensive consideration of data available in Asian
studies.

Therapeutic Implications

Physical activities, including aerobics, endurance exercise,”” and
resistance exercise training®®>? have been demonstrated to signifi-
cantly increase muscle mass and strength in sarcopenic older people.
Although the recommended frequency of exercise training to improve
muscle strength and functional performance has been shown,®® a
consensus has not yet been reached concerning the content of the
prescribed exercise and the most optimal frequency and intensity.
Inappropriate exercise training in the elderly may result in unfavor-
able adverse outcomes such as musculoskeletal complaints,%! which
is not uncommon. Further research should be focused on the devel-
opment of suitable exercise prescription, especially for older people
at risk of functional decline or sarcopenia. The Society for Sarcopenia,
Cachexia, and Wasting Disease developed nutritional recommenda-
tions for the prevention and management of sarcopenia, which
combined exercise with adequate protein and energy intake.®? A
leucine-enriched balanced essential amino acid or balanced amino
acid supplementation is suggested for sarcopenia. Recently, Kim et al®
demonstrated that exercise and amino acid supplementation (3 g of a
leucine-rich essential amino acid mixture twice a day) together may
actually be effective in enhancing muscle strength, variables of
muscle mass, and walking speed in sarcopenic women. Aside from
exercise and nutritional supplementation, the pharmaceutical
approach to sarcopenia is still under development. Growth hormone

replacement was not successful because the effect of increased

muscle mass by growth hormone replacement was not associated
with the improvement of muscle performance,®*~° unless it is used
for growth hormone deficiency patients for a period longer than
12 months.?47%8 In addition, the effects of antimyostatin antibodies
on sarcopenia have been demonstrated and may be marketed in a
few years. Therefore, sarcopenia should be treated through a multi-
level approach employing combined physical activities and nutri-
tional supplementation. Currently, there is no well-established
evidence for pharmaceutical approach for sarcopenia intervention,
but a few agents may be available in future.

Future Challenge and Conclusion

Sarcopenia significantly impacts daily activities, functional status,
disability, and quality of life in older populations. Although Asian
populations are rapidly ageing, from the clinical practice or public
health points of view, the understanding of and preparation for sar-
copenia remain inadequate. Hence, this consensus collected as many
Asian studies as possible and offers a working diagnosis of sarcopenia
for Asian people. The main aims of AWGS were to promote sarcopenia
research in Asian countries through providing recommended diag-
nostic strategies and cutoff values based on Asian studies, and to
foster the importance of implementing sarcopenia in clinical practice
and in community health promotion programs.
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