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{ Older participants }
|
{ Measure gait speed or Hand grip strength |
l

I ]

(" Normal Low physical function 678 (36.0%)
Walking speed >0.8 m/sec Walking speed 0.8 m/sec
Hand grip Men 226kg Hand grip Men <26kg
\_ Women 218 Women <18
{ I
No sarcopenia } [ Measure muscle mass (BIA) }
J
I
1,204 (64.0%) ! N ! N
Low | Normal |
Men: <7.0kg/m? } Men: 27.0kg/m? |
Women: <5.7kg/m? Women: 25.7kg/m?
l P I )
[ - Sarcopenia M No sarcopenia );
356 (18.9%) 1,526 (81.1%)
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Assessed for Eligibility (21 autonomous communities, n=262) i

Excluded (n=18)
12 did not meet inclusion criteria
. 6 unwilling participate to participate

Cluster Randomized

{21 autonomous communities, n=246)

XU TER
> 6FEEXx10E %3ty

Allocated to R group Allocated W group Allocated R/W group
(7 autonomous communities) (7 autonomous communities) (7 autonomous communities)
N=90 N=82 N=74
Intervention Withdrew (n=6) Withdrew (n=4) Withdrew (n=5)
(3 month) +  1death + 1 admission % admission
. 5 admission
84 in analysis E i 78 in analysis l I 89 in analysis I
! | l
I | l i ! |
Non-frail Frail Non-frail Frail Non-frall Frail
N=44 N=40 N=41 N=37 N=36 N=33
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Overall

P=0.054
F=2.952

o

Non-frail

P=0.941
F=0.061

8 Resistance
# Walking

B Resistance + Walking
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Men
n=385
Skeletal muscle mass index (kg/m?2)
<6.77 6.77~7.22 7.23-7.80 >7.80
n=81 n=102 n=114 n=88 F-value P-value
Mean SD Mean SD Mean SD Mean SD
Age 77.3 5.2 74.4 5.9 73.9 5.8 72.2 5.6 11.83 000 **
Height cm 160.0 5.2 160.8 5.4 163.8 9.4 165.8 5.5 11.12 000 **
Weight kg 52.9 5.9 58.5 5.3 64.4 5.3 70.7 7.3 106.32 .000 **
BMI 20.7 2.1 22.7 2.2 24.3 4.8 25.7 2.4 29.77 .000 **
Walking time sec 9.0 1.9 8.1 1.5 8.4 2.1 8.0 1.6 5.46 .001 *
TUG sec 6.6 1.3 6.4 0.8 6.3 1.2 6.4 1.2 .48 .697
FR cm 28.1 5.2 30.2 7.7 31.2 3.9 30.3 4.7 .83 483
5CS sec 8.3 2.1 8.0 2.1 8.1 1.9 8.1 2.9 .53 663
Grip kg 30.5 5.5 33.6 7.0 35.9 6.7 37.5 7.5 17.71 .000 **
IGF-1 ng/mL 85.9 28.6 104.9 31.8 104.7 32.3 116.7 37.0 12.77 .000 **
250HD ng/mL 36.2 8.8 37.2 9.2 36.1 i1.6 36.9 11.0 .25 .859
Teststerone ng/mL 4.86 2.19 4.43 1.47 4.66 1.73 3.85 1.57 2.93 034 *
T-chol mg/dL 201.9 39.3 200.4 36.4 192.3 28.8 188.3 30.7 2.54 057 **
Alb g/dL 4.45 0.22 4.46 0.31 4.43 0.30 4.40 0.29 .63 599
z 2 WHECHBIZBBHELZEELORE
Women
n=628
Skeletal muscle mass index (kg/m2)
<5.30 5.30 - 5.85 5.86 - 6.34 >6.34
n=76 n=185 n=176 n=191 F-value  P-value
Mean SD Mean SD Mean SD Mean SD
Age 76.9 5.2 75.1 4.9 74.3 6.0 72.6 5.0 14.08 .000 **
Height cm 147.6 5.7 149.4 4.8 150.4 5.8 151.6 5.4 8.40 .000 **
Weight kg 42.5 4.9 47.9 4.6 52.5 5.2 58.1 7.4 125.22 .000 **
BMI 19.5 2.2 21.5 2.0 23.2 2.5 25.3 2.9 91.74 .000 #**
Walking time sec 8.3 1.8 7.9 1.4 8.0 1.8 7.8 1.4 1.97 117
TUG sec 7.2 1.1 6.6 1.0 6.7 1.3 6.4 1.2 4.16 .007 **
FR cm 27.1 6.5 27.4 5.4 26.5 4.9 28.5 6.7 .51 677
5CS sec 8.6 2.3 8.1 2.1 8.3 2.7 7.8 1.8 3.44 017
Grip kg 20.2 3.1 22.6 3.7 23.3 4,7 24.7 4.5 22.25 .000 *x*
IGF-1 ng/mL 82.3 25.4 86.0 29.9 86.3 27.4 93.2 28.8 3.69 012 %
250HD ng/mL 28.8 8.8 29.7 8.9 29.2 7.8 29.4 7.7 .27 .844
Teststerone ng/mL 0.08 0.07 0.13 0.54 0.09 0.07 0.26 0.87 2.25 .082
T-chol mg/dL 217.9 36.4 206.9 30.4 218.4 32.9 214.3 34.7 3.02 .030
Alb g/dL 4.45 0.21 4.46 0.29 4,48 0.27 4.50 0.26 .79 .503
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Overall Registanc Walking Resistance -+ Walking F-value P-value

n=231 n=84 n=78 n=69
Age 75.6 5.2 77.0 5.0 75.6 5.6 73.9 4.5 9.11 0.00
Height 151.0 8.6 152.6 8.0 150.9 5.0 149.1 11.7 3.67 0.03
Weight 52.7 8.8 53.5 10.1 51.9 7.9 52.5 7.9 1.62 0.20
BMI 23.2 4.5 22.9 3.4 22.8 3.5 24.1 6.2 5.35 0.01
F 4 NTAFEOZINTA=H—-DLLIE

i E3
Pre-intervention Post-intervention Time effect Time * Group

interaction

Mean SD Mean 5D F-value P-value F-value P-value
Resistance 6.06 0.89 6.11 0.86
Walking 5.90 0.58 5.93 0.63
SMi Resistance + Walking ~ 5.93 051 6.0 068 ‘14 000 284  0.06
Overall 5.96 0.69 6.05 0.74
Resistance 13.6 13.9 15.6 15.4
Walking 9.5 9.2 11.4 12.3
Onelegstand oo istance + Walking ~ 17.3  17.4 207 19.s 226 000 037 0.69
Qverall 13.9 14.4 16.2 16.6
Resistance 31.7 6.6 32.5 6.4
. Walking 32.5 8.9 31.1 9.7
Functional reach pecistance - Walking ~ 33.9 41 33.9 50 025 061 204 0.13
Overall 32.5 6.6 32.6 7.0
Resistance 4.9 1.1 5.0 1.1
5m Comfortable Walking 4.6 1.0 4.6 1.2
Walking time Resistance + Walking 4.7 1.1 45 09 34 025 702 000
Overali 4.8 1.1 4.7 1.1
Resistance 9.5 2.6 9.2 2.0
Walking 8.3 1.7 8.1 1.9
UG Resistance + Walking 8.6 1.9 8.4 1.9 6.12 0.01 0.16 0.85
Qverall 8.8 2.2 8.6 1.9
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ABSTRACT
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Background: Sarcopenia, the age-dependent loss of skeletal muscle mass, is highly prevalent among older
adults in many countries; however, the prevalence of sarcopenia in healthy Japanese community-
dwelling older adults is not well characterized.
Objective: The aim of this study was to evaluate the prevalence of sarcopenia and to examine the
association of sarcopenia with falls and fear of falling in community-dwelling Japanese older adults,
Design: This is a cross-sectional study.
Setting and Subjects: Healthy men (568) and women (1314) aged 65 to 89 years participated in this
research.
Measurements: For all participants, 3 measurements were taken: skeletal muscle mass measurement
using bioelectrical impedance, 10 m at a usual walking speed, and handgrip strength. Sarcopenia was
defined as the presence of both poor muscle function (low physical performance or low muscle strength)
and low muscle mass.
Results: The prevalence of sarcopenia, determined using the European Working Group on Sarcopenia in
Older People—suggested algorithm, in men and women aged 65 to 89 years was 21.8% and 22.1%,
respectively. The prevalence of sarcopenia increased age-dependently, especially in those older than
75 years in both genders. In the young old, the prevalence of sarcopenia was higher in women than in
men; however, in those older than 85 years, the prevalence of sarcopenia was lower in women than in
men (P <.05). In addition, fall incidents and fear of falling were more prevalent in sarcopenic older adults
than in nonsarcopenic older adults (P < .05).
Conclusions: These results suggest that sarcopenia is highly prevalent in community-dwelling Japanese
older adults and is related to falls and fear of falling,

Copyright @ 2013 - American Medical Directors Association, Inc.

In 1989, Rosenberg! proposed the term sarcopenia to describe the '

age-dependent loss of skeletal muscle mass. In 2010, the European
Working Group on Sarcopenia in Older People (EWGSOP) re-
commended using the presence of both low muscle function (low
physical performance or muscle strength) and low muscle mass to
diagnose sarcopenia.? Numerous epidemiological studies showed
that sarcopenia is highly prevalent and is a serious problem in older
adults.3* Sarcopenia is considered to be characterized by an impaired
state of health with mobility disorders, increased risk of falls and
fractures, impaired ability to perform activities of daily living,
disabilities, and loss of independence.”™”
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The mechanism of sarcopenia remains unclear; however, it may
be related to the age-dependent loss of skeletal muscle mass due
to multifactorial processes, such as physical inactivity, malnutrition,
oxidative stress, and changes in endocrine function? Additionally,
age-dependent increases in inflammatory cytokines, such as
interleukin-6 and tumor necrosis factor alpha, can result in increased
skeletal muscle breakdown.® In contrast, the age-dependent decrease
in anabolic hormones, such as testosterone, estrogen, growth
hormone, and insulinlike growth factor-1 (IGF-1), may lead to loss of
skeletal muscle mass.>0

The aged population in Japan is increasing faster than in any other
country. Frailty in older adults is a serious problem in aging countries,
such as Japan. A recent cross-sectional study showed that sarcopenia
is highly prevalent in Japanese older adults with hip fracture (men,
81.1%; women, 44.7%)." Especially in older adults with hip fracture,
the prevalence of sarcopenia increased with age. However, age-
dependent changes in the prevalence of sarcopenia in Japanese
community-dwelling healthy older adults are not well established,

1525-8610/% - see front matter Copyright © 2013 - American Medical Directors Association, Inc.

http:/jd=.doi.org/10.1016/f.jamda,2013.08.015

-15-



912 M. Yamada et al. / JAMDA 14 (2013) 911-915

The primary aim of this study was to evaluate the prevalence of
sarcopenia in community-dwelling Japanese older adults by gender
and age. The secondary aim was to determine the prevalence of falls
and fear of falling in sarcopenic older adults and to compare these
with nonsarcopenic older adults.

Methods
Participants

Participants were recruited by an advertisement in the local press
and by public ads. We recruited community-dwelling older adults in
the Kyoto prefecture and the Hyogo prefecture in Japan. The inclusion
criteria were an age of 65 to 89 years, living in the community, and
the ability to walk independently (including with a cane). The
exclusion criteria were certification of frailty status by the long term
care insurance service in Japan and artificial implants, such as cardiac
pacemakers and joints, which did not allow the potential subject to
receive bioimpedance. An interview was also used to identify those
with the following exclusion criteria: severe cognitive impairment;
severe cardiac, pulmonary, or musculoskeletal disorders; and co-
morbidities associated with greater risk of falls, such as Parkinson
disease or stroke. This study was conducted in accordance with the
guidelines of the Declaration of Helsinki, and the study protocol was
reviewed and approved by the Ethics Committee of the Kyoto
University Graduate School of Medicine,

Healthy men (n = 568) and women (n = 1314) aged 65 to 89 years
participated in this study. The male participants were divided into 5
groups according to age: 65 to 69 (n = 76), 70 to 74 (n = 190), 75 to 79
(n = 172), 80 to 84 (n = 82), and 85 to 89 (n = 48) years. The female
participants were also divided into 5 groups according to age: 65 to
69 (n=278),70to 74 (1 = 372), 75 to 79 (n = 414), 80 to 84 (n = 180),
and 85 to 89 (n = 70) years. The prevalence of sarcopenia in each age
and gender group was then determined.

Skeletal Muscle Mass Index

A bioelectrical impedance data acquisition system (Inbody 720;
Biospace Co, Ltd, Seoul, Korea) was used to determine bioelectrical
impedance.‘2 This system uses electrical current at different frequen-
cies (5, 50, 250, 500, and 1000 kHz) to directly measure the amount of
extracellular and intracellular water in the body. Participants stood on
2 metallic electrodes and held metallic grip electrodes. Using
segmental body composition and muscle mass, a value for the appen-
dicular skeletal muscle mass was determined and used for further
analysis. Muscle mass was converted into the skeletal muscle mass
index (SMI) by dividing by weight by height squared (kg/m?). This
index has been used in several epidemiological studies.'>!¥ Reference
value (SMI) for low muscle mass in each gender was defined as a value
2 SDs below the gender-specific means of the study reference data for
young adults aged 18 to 40 years."” The study population included
young adults (19,797 men and 18,302 women) aged 18 to 40 years, to
determine the reference values. The SMis in young men and women
aged 18 to 40 years old were 8.11 + 0.68 kg/m? and 6.35 - 0.64 kg/m?,
respectively. Therefore, the reference values for low muscle mass in
Japanese men and women using bioelectrical impedance analysis (BIA)
were 6.75 kg/m? and 5.07 kg/m?, respectively.

Measurement of Physical Performances

For all participants, the following 2 measures of physical perfor-
mance were obtained: 10 m usual walking speed'® and handgrip
strength (HGS)."” If a walking aid was normally used at home, this aid
was used during the 10-m walking speed test.

In the walking speed test, participants were asked to walk 15 m at
a comfortable pace. A stopwatch was used to record the time required
to reach the 10-m point (marked in the course). The time recorded in
2 trials was averaged to obtain the data for the present analyses, A
cutoff point of less than 0.8 m/s identified participants with low
physical performance.?

In the HGS test, participants used a handheld dynamometer.
Participants kept their arms by the sides of their body. The participant
squeezed the dynamometer with the dominant hand using maximum
isometric effort, No other body movement was allowed. The HGS
score was defined as the better performance of 2 trials. Low muscle
strength was defined as handgrip strength less than 30 kg in men and
20 kg in women.?

Definition of Sarcopenia

We defined sarcopenia using the EWGSOP-suggested diagnostic
algorithm to assess the presence of both low muscle function (low
physical performance or low muscle strength) and low muscle mass.2

Fall Incidents and Fear of Falling

Fall events in the previous year were recorded based on an
interview with family members, A fall was defined as “an event that
results in a person coming to rest inadvertently on the ground or
other lower level regardless of whether an injury was sustained, and
not as a result of a major intrinsic event or overwhelming hazard.”'®
The date, number, characteristics (eg, while rising from a lying or
sitting position, while turning in the opposite direction, while trip-
ping over an obstacle), and consequences (eg, bruise, fracture) of the
falls were recorded using a standardized questionnaire. Fear of falling
was assessed by asking the yes-or-no question, “Are you afraid of
falling?"

Statistical Analysis

Differences in the prevalence of sarcopenia, muscle mass,
strength, and physical performance among 5 age groups by gender
were evaluated using the chi-square test, The prevalence of sarco-
penia and the corresponding 95% confidence intervals (Cls) were
calculated for men and women and compared using the chi-square
test in each age group. The results were presented as odds ratios
(ORs) with 95% Cls.

The incidence of falls and the prevalence of fear of falling were
calculated for participants with or without sarcopenia and were
compared using the chi-square test. The results were presented using
ORs with 95% Cls. The physical performances of sarcopenic and
nonsarcopenic older adults were compared by gender using the
Student ¢ test. The data were managed and analyzed using SPSS
(Statistical Package for the Social Sciences, Windows version 18.0;
SPSS, Inc., Chicago, IL). A P value less than .05 was considered to
indicate statistical significance for all analyses.

Results

The mean age of study participants was 74.9 - 5.5 years, and 1314
(69.8%) participants were women. According to the EWGSOP-
suggested algorithm, the prevalence of low physical performance in
older adults aged 65 to 89 years was 4.1% in this cohort. The preva-
lence of low muscle strength in older adults with normal physical
performance was 31.9%. The prevalence of low muscle mass with low
physical performance or muscle strength was 22.0%. Thus, the prev-
alence of sarcopenia using the EWGSOP-suggested algorithm for
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Fig. 1. The prevalence of sarcopenia, low muscle mass, poor physical performance, and
low muscle strength according to the EWGS0P-suggested algorithm for sarcopenia in
our study participants (n = 1882).

sarcopenia in men and women aged 65 to 89 years was 21.8% and
22.1%, respectively (Figure 1).

The prevalence of sarcopenia showed an age-dependent increase
after 75 years in both genders. The prevalence of sarcopenia in men
was 2.6%, 5.3%, 23.3%, 43.9%, and 75.0% and in women it was 11.5%,
11.8%, 27.1%, 35.6%, and 54.3% for those aged 65 to 69, 70 to 74, 75 to
79, 80 to 84, and 85 to 89 years, respectively (Figure 2). In those
younger than 75 years, the prevalence of sarcopenia was higher in
women than in men (65—69 years: OR = 4.81, 95% Cl = 1.12-20.55;
7074 years: OR = 2.41, 95% CI = 1.18—4.91). However, in those aged
85 to 89 years, the prevalence of sarcopenia was lower in women
than in men (OR = 0.39, 95% Cl = 0.17—0.88) (Figure 3).

The prevalence of low muscle mass also showed an age-
dependent increase after age 65 years in both genders. The preva-
lence of low muscle mass in men aged 65 to 69, 70 to 74, 75 to 79, 80
to 84, and 85 to 89 years was 21.1%, 28.4%, 37.2%, 58.5%, and 75.0%,
respectively, and 24.5%, 30.1%, 43.0%, 55.6%, and 71.4% in women of
the same age groups (Table 1). The prevalence of low strength was
increasingly age dependent after 75 years in both genders. The
prevalence of low HGS was 13.2%, 14.7%, 40.7%, 61.0%, and 87.5% in
men, and 23.0%, 194%, 41.1%, 62.2%, and 71.4% in women aged 65 to
69, 70 to 74, 75 to 79, 80 to 84, and 85 to 89 years, respectively. The
prevalence of low physical performance increased in those older than
80 years in both genders. In men aged 65 to 69, 70 to 74, 75 to 79, 80

80
70
60 |
50 1

40

Prevalence of sarcopenia (%)

75-79

65-69 70-74 80-84 85-89

Fig. 2. The prevalence of sarcopenia is shown in each gender and each age group.
Closed column: men; open column: women, *P < .05, **P < .01, men versus women.
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Fig. 3. Odds ratio of the prevalence of sarcopenia in men versus women in each age
group.

to 84, and 85 to 89 years, the prevalence of slow walking speed was
0.0%, 1.1%, 3.5%, 9.8%, and 16.7%, respectively, and in women of the
same age, it was 3.6%, 1.6%, 1.9%, 8.9%, and 20.0%, respectively.

In men, 48 (38.7%) in the sarcopenia group and 74 (16.7%) in the
nonsarcopenia group experienced a fall in the previous year, The OR
for falls in the sarcopenia group relative to the nonsarcopenia group
was 3.16 (95% Cl = 2.04—4.89). The OR for fear of falling in the sar-
copenia group (67.7%) versus the nonsarcopenia group (25.2%) was
6.23 (95% ClI = 4.04—9.60). In women, 94 (32.4%) in the sarcopenia
group and 254 (24.8%) in the nonsarcopenia group experienced a fall
in the previous year. The OR for falls in the sarcopenia group relative
to the nonsarcopenia group was 1.45 (95% Cl = 1.09~1.93). The OR for
fear of falling in the sarcopenia group (84.1%) versus the non-
sarcopenia group (50.0%) was 5.30 (95% Cl 3.78—7.43) (Table 2). The
sarcopenic participants showed significantly lower scores for all
physical performance tests than those without sarcopenia (P < .05).

Discussion

The current cross-sectional study was performed to evaluate the
prevalence of sarcopenia in Japanese older adults. The prevalence of
sarcopenia using the EWGSOP-suggested algorithm for sarcopenia in
men and women was 21.8% and 22.1%, respectively. Previous epide-
miological studies of sarcopenia in several countries show a preva-
lence of sarcopenia of 5% to 40% in older men and 7% to 70% in older
women."*19-3¢ In general, the prevalence of sarcopenia is approxi-
mately 25% in older men and 20% in older women. Our data are
Jocated around the mean of these previous studies in both genders.
Therefore, we believe our study had no sampling bias or over-
estimation/underestimation in the measurement of BIA.

In those younger than 75 years, the prevalence of sarcopenia was
higher in women than in men; however, the opposite trend was
observed in those older than 85 years. This phenomenon was also
found in previous studies in Caucasian and Chinese elderly.?>?% The
mechanism of this important finding is unclear. However, IGF-1
might play an important role in this phenomenon. IGF-1 is the
most important mediator of muscle growth and repair. In women
older than 65 years, the IGF-1 level did not show age-related changes;
however, in men older than 85 years, the IGF-1 level is decreased.®®
Thus, in septuagenarians, the IGF-1 level is higher in men than in
women, but in those older than 85 years, it is lower in men than in
women. This trend is quite consistent with the prevalence of sarco-
penia. Therefore, the gender difference in the prevalence of sarco-
penia may well be dependent on the IGF-1 level.

Sarcopenic older adults showed significantly lower scores in all
physical performance tests than those without sarcopenia. In addition,
sarcopenic older adults had a higher incidence of falls (men, OR = 3.16;
women, OR = 6.23) and greater fear of falling (men, OR = 1.45; women,
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