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ABSTRACT

Aim: A new concept of locomotive syndrome
has been proposed by the Japanese Orthopae-
dic Association. The aim of this study is to clari-
fy the utility of its self-checklist, “loco-check,”
as a tool for estimating the physical dysfunction
of elderly people. Methods: Subjects were 1124
community-dwelling Japanese people, 557 men
and 567 women, aged 40 - 89 years. Information
about the seven “loco-check” items was obtained
from present inquiry sheets. Physical functions
were examined by grip strength, knee extension
strength, walking speed and one-leg standing
time with open eyes. The averages of these test
values, controlled for age and BMI, were com-
pared between the “loco-check” (+) group and
the “loco-check” (=) group. Also we examined
about the trend of decline of physical function,
together with SF36 physical function subscale
score, as the number of the items chosen in-
creased. Results: Adjusted average values of all
four physical function examinations in the “loco-
check” (+) group were significantly lower than
those of the “loco-check” (-) group (all, p <
0.001). Also the adjusted average values of the
majority of four tests were significantly lower in
those who checked each of the “lococheck”
items than those who did not, for most of the
items. It was also revealed that the more items
subjects checked, the lower the adjusted aver-
age values were, except for one-leg standing

*Disclosure statement: No potential conflicts of interest were disclos-
ed.
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time. It was also the case with SF36 physical
function subscale score. Conclusion: We showed
the utility of “loco-check” as a simple tool not
only for noticing the physical dysfunction of
elderly people, but also for estimating the extent
of it, except for balancing ability, particularly by
counting the number of checked items.

Keywords: Locomotive Syndrome; Loco-Check;
Physical Dysfunction; Estimation; Elderly People

1. INTRODUCTION

Recently, the population of elderly people has been
growing larger and larger in developed countries. Among
those countries, Japan has gained the top status as a
super-aging society [1] and the population needing nurs-
ing care has naturally become larger. In order to cope
with this situation, the Japanese Orthopaedic Association
(JOA) proposed the new concept “Locomotive Syn-
drome” [2-4] in 2007. The JOA then used the short term
“Locomo” for easy recall by Japanese people in general
and to alert them about the importance of the locomotive
organs in maintaining their independence all through
their lives, because orthopedic problems have become
one of the main reasons for the nursing care [2]. This
syndrome refers to those elderly who are in need of
nursing care services due to problems with their loco-
motive organs, or those who have risked conditions
which may lead them to use such services in the future.
For the greater self-awareness of the possibility of such a
risk condition, the JOA prepared a self-checklist com-
posed of seven items with which individuals can test
themselves during their activities of daily living in and
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outside of the house (described in the Materials and
methods section) [4]. These 7 items, called “loco-check,”
are very well-considered and cautiously chosen by the
experts in this field, but their usefulness for estimating the
physical dysfunction (particularly its extent) has not been
revealed yet. Hence, the purpose of this study is to verify
its usefulness in the originally targeted self-awareness of a
person’s physical disability, and also to investigate if it is
available to surmise its extent by counting the number of
checked items. We examined the relationship of the “loco-
check” and the physical functional status evaluated by grip
strength, leg extension strength, walking speed, one-leg
standing time with eyes open, and compared with the
SF36 (physical function subscale), most of which are
popularly used to represent physical status. The verifi-
cation of the utility of “loco-check” will help acquaint not
only Japanese but people worldwide with the enlightened
new notion of “Locomotive Syndrome”.

2. MATERIALS AND METHODS
2.1. Subjects

The subjects were selected among people who partici-
pated in the 7" wave of the National Institute for Lon-
gevity Sciences Longitudinal Study of Aging (NILS-
LSA). Details of the NILS-LSA are described elsewhere
[5]. It is a biannual examination checking the physical
and mental condition of ordinary Japanese people, so as
to clarify the effect of aging. It is conducted by the Na-
tional Center for Geriatrics and Gerontology (NCGG) in
Japan. The National Institute for Longevity Sciences
(NILS) is a research section of NCGG. The participants
were chosen randomly from residents of Obu City and
Higashiura-cho, in Aichi Prefecture, Japan. For this study,
data from 1,124 persons were analyzed (61.5 &= 13.3,
mean + SD). Participants were 557 men and 567 women,
whose ages ranged from 40 to 89, and the period of par-
ticipation ranged from July 2010 to June 2011.

2.2. Information on Seven “Loco-Check”
Items

The pre-mailed inquiry sheets completed by partici-
pants were utilized to determine whether they thought
themselves to be fit in the seven “loco-check” items [4]:
1) You cannot put on a pair of socks while standing on
one leg; 2) You stumble or slip in your house; 3) You
need to use a handrail when going upstairs; 4) You
cannot get across the road at a crossing before the traffic
light changes; 5) You have difficulty walking conti-
nuously for 15 min; 6) You find it difficult to walk home
carrying a shopping bag weighing about 2 kg; and 7) You
find it difficult to do housework requiring physical
strength. The “loco-check™ (+) group was defined as
those who checked at least one of the seven items, and
the “loco-check™ (—) group as those who checked none.
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2.3. Evaluation of Physical Functions

Physical functions of participants were evaluated by
the internationally commonly utilized four fundamental
physical function tests; grip strength (kg), leg extension
strength (kg), walking speed (m/sec), and one leg stand-
ing time with open eyes (seconds; maximum 30 seconds).
Also, for comparison with the similar questionnaires
about physical function, the subscale from SF36 [6,7]
(SF36 PF in the following context) was used. It is
composed of 10 questions and the maximum score was
set as 100 points; for each item 0, 5 or 10 points were
allocated; namely, very difficult—O0 points, slightly
difficult—S5 points, and not at all difficult—10 points.

2.4. Comparison of Physical Function of
Those Who Selected “Loco-Check”
Items and Those Who Did Not

Average values of five tests: grip strength, leg exten-
sion strength, walking speed, and one leg standing time
with open eyes, controlled for age and BMI, were com-
pared between the “loco-check” (+) group of those who
checked at least one of seven “loco-check” items, and the
“loco-check™ () group who checked none. Also, adjusted
average values of five tests were compared between the
group of those who checked each of the seven loco-
check items, and the group of those who did not. Further-
more, the values of four tests, together with the total
score of SF36 PF, were compared among groups who
checked none, 1, 2, 3, 4 and 5 items and examined if
there was a decreasing trend as the checked number
increased. This served to find out whether the numbers of
checked items have significance in judging individual
levels of physical disability.

The study protocol was approved by the Committee on
Ethics of Human Research of the National Institute for
Longevity Sciences. Written informed consent was ob-
tained from each subject.

Statistical analyses were conducted with a general lin-
ear model, controlled for age and BMI as mentioned
above, using SAS (Ver. 9.1.3). Comparison between
those who checked or did not was conducted by Student
t-test, and investigation about the significance of the
numbers checked was done by trend analysis.

3. RESULTS

Characteristics of the subjects are shown in Table 1.
The adjusted average values of four tests (grip strength,
leg extension strength, walking speed, and one leg stand-
ing time with open eyes of the “loco-check™ (+) group)
were significantly lower than those of the “loco-check”
(-) group in all of the tests (all p < 0.001) as described in
Table 2.

Also, in the comparison between the two groups (those
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Table 1. Subject characteristics.

“loco-check” (+) “loco-check” (<) group  p

N (male/female) 310 (143/167) 814 (414/400) 0.156
Height (cm) 156.7+£9.5 160.6+9.3 <0.0001
Weight (kg) 57.8+11.6 581109 0.607

BMI 23.5+3.8 22430 <0.0001
Table 2. Adjusted average values of four tests.
“loco-check” (+) “loco-check”
group (=) group
Grip strength (kg) 28.8+0.3 30.6+£02 <0.0001
Leg extension strength (kg) 36.6+0.6 39.1+03  0.0008
Walking speed (m/min) . 77.8+0.6 81.9+04 <0.0001
One leg standing time

50.7+44 77.0£3.6 <0.0001

with eyes open

who checked or did not) the adjusted average values of
four examinations concerning each question on the seven
items, the values of those who checked the items 1), 2),
and 3) were significantly lower in all four tests (Table 3).
Furthermore, those who checked; 4) showed lower
values in the grip strength than those who did not check;
those who checked; 5) showed lower values in the grip
strength and walking speed than those who did not check;
and those who checked; 6) and 7) showed lower values
in 3 of the tests other than the one leg standing time
(Table 3). As for the investigation of the trends in the
values of the four tests, together with the SF36 PF score,
with a decrease as the number of checked items
increased until five, most of the tests, other than one leg
standing time, showed a significant declining trend in
physical function (as for the knee extension strength, p =
0.0043, and other 3 items p < 0.0001) (Figures 1-4).

4. DISCUSSION

The locomotive syndrome, or so-called “Locomo,” is a
new concept that was proposed by the Japanese Ortho-
paedic Association (JOA) in 2007. This concept is inten-
ded to help prevent elderly people from coming to need
nursing care services due to problems with their locomo-
tive organs. Seven items, called a “loco-check,” have
been prepared so that elderly people can perform a self-
check of locomotive problems [4]. These items, rather
than being selected after a close examination of their
validity, were selected with priority for ease of communi-
cation among the general population. Thus, items that
people can easily understand were selected. This study is
intended to reveal the utility of the full “loco-check” list
not only as a means to help people themselves become
aware of their gradual decline in various motor functions
but also to estimate the extent of their physical dysfunc-
tion in the general population, by comparing the “loco-
check” with very popularly used indices such as grip
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Figure 1. As the number of checked items increased, average
grip strength declined significantly (p trend <0.0001).
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Figure 2. As the number of checked items increased, average
leg extension strength declined significantly (p trend = 0.0043).
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Figure 3. As the numbers of checked items increased, average
walking speed declined significantly (p trend < 0.0001).

strength, knee extension strength, walking speed, one-leg
standing time, and also with the internationally widely
used questionnaire with the SF36 PF score as well. From
this study, we have shown that the first three questions [1)
You cannot put on a pair of socks while standing on one
leg; 2) You stumble or slip in your house; and 3) You
need to use a handrail when going upstairs] are particu-
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Table 3. Comparison between two groups (those who checked or did not) and the adjusted average values from five exams concern-

ing each question on seven items.

Leg extension Walking speed One Jeg standing

ip strength . time with eyes open
Grip strength (kg) p strength (kg) P (m/ min) P (Secgr p
“Loco-ched” ® O ® O @ O ®» O

1) You cannot put
on a pair of socks
while standing
on one leg

2) You stumble or
slip in your house

3) You need to use
a handrail when
going upstairs

4) You cannot cross
the road at a crossing

28.6 4 0.4 30.5+ 0.2 <0.0001 36.6+0.838.9+0.3 0.01

283£0.530.3+£02 0.0005 364+1.038.8+03 0.031

27.7%0.530.4£ 0.2 <0.0001 34.6+1.238.9+0.3 0.0006

77.3 4 0.8 81.6 £ 0.3 <0.0001 49.8+£5.272.6+3.2 0.0003

78.5+1.181.1+0.3 0.0225 49.5+8268.5+3.0 0.0312

71.7+1.1 81.8 £ 0.3 <0.0001 50.2+ 6.6 70.0+3.1 0.0079

256+1.7302+02 0.0063 304+54386+03 ns. 865+£7380.9+03 ns. 681£342662+2.8 ns.
before the traffic
light changes
5) You have difficulty
walking continuously 27.4+1.1302+0.2 0.0085 39.7+3.138.6+03 ns. 69.9+2881.0+03 <0.0001 43815466928 n.s.
for 15 min
6) You find it difficult
towalk home carrying ;0. 0930302 0.0002 33.4+2.538.6%0.3 0.0395 72.5+2281.1+03 00001 520+128669+29 ns.
a shopping bag
weighing about 2 kg
7) You find it difficult
to do housework 571 7303402 <0.0001 3.5+ 1.838.74 0.3 0.0037 72.0% 1.6 81.2 0.3 <0.0001 58.5=10666.8%29 n.s.
requiring physical
strength
100.0 1 is, the more items are checked, the greater the physical
90.0 dysfunction is, except for balancing ability.
200 In recent years, a new scale consisting of 25 question
70.0 4 items, the Geriatric Locomotive Function Scale, now
60.0 - called “Locomo 25,” was developed by Seichi ef al. [8]
50,0 50.4 as a screening tool for the risk of locomotion syndrome
400 - 38.0 in elc‘lerly peop%e. This scale has. a greater number of
questions and items, and also includes the level of
300 severity of each item, so that it can express small diffe-
200 1 rences in the QOL of elderly. It also shows a good corre-
100 4 lation with the European Quality of Life Scale—5 Dimen-
00 - sions (EQ-5D) [9], and SF36 [10]. Therefore, this scale is
1.Groups 2.Groups 3.Groups 4.Groups 5.Groups 6. Groups : : : .
who who who who ho wha c'on51dered u§eful. in evaluz}tmg. the degrpe of locomo
checked checked checked checked checked  checked tive dysfunction in many situations, particularly for re-

none one item two items three items fouritems five items

Figure 4. As the numbers of checked items increased, average
SF36 PF scores declined significantly (p trend < 0.0001).

larly useful to know the decline of your physical function
in strength, walking ability, as well as balancing ability.
We have also shown that the number of items checked is
important to understand the severity of the decline; that
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search purposes [11,12]. Meanwhile, our study revealed
that the original loco-check and a count of the number of
items checked may also be used for estimating the extent
of the physical dysfunction. Thus, “loco-check” may be
available particularly for people in general to know their
own approximate decreased state of physical ability. The
number of checked items was also recently reported to be
useful for predicting the risk of requiring nursing care
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[13].

The basic idea behind “Locomotive Syndrome” is to
have a simple and accessible method to help people in
general to become aware of their own risk of declining
motor function so that they will seek help at a special
orthopedic clinic at an early stage. In fact, the prevalence
of orthopedic diseases has been shown to be higher than
expected [14,15]. The early consultation with a specialist
will lead to increased opportunities for the proper
treatment at an earlier stage of disease.

The loco-check is also introduced with cartoon
drawings for easier understanding by everyone [16,17].
To make this new idea of the loco-check more widely
known among the general Japanese population, and even
among people worldwide in the future, the greater use of
these kinds of accessible question items is beneficial.
The present study shows their usefulness through com-
parison with four fundamental physical function tests,
together with the internationally-used questionnaires
about physical function from SF36. In fact, some reports
have shown that the loco-check (whether there are any of
the applied items) is related to physical functions like
muscle strength or walking speed [18,19]. Also, Sasaki et
al. [20] recently reported that a non-loco-check group
showed significantly better performances in the func-
tional reach and reach tests than the loco-check group in
males and females, as well as better grasping power and

one-leg standing with the eyes open in females, by age -

adjusted comparison. These findings partly coincide with
our own results. Increased self-awareness of a decline in
physical function may also induce people to perform
“loco-training” exercises [16], such as standing on one
leg or half squats, which previously have been reported
to be effective [18,21-23].

A limitation of our study is that the subjects accounted
for only about half of all participants in the 7 wave of
the NILS-SA. It is possible that the results do not
accurately reflect the results of all participants. However,
the number of subjects should still be large enough to
discuss the trends in all participants and to show the
value of the loco-check.

The strength of the study is that the subject sample
was selected randomly from the local community with
very little bias in the process.

In summary, we investigated the relationship between
the loco-check and physical function status as evaluated
by grip strength, knee extension strength, walking speed,
one-leg standing time and the SF36 (physical function
subscale). We thereby demonstrated the utility of the
loco-check not only as a means of screening to promote
self-awareness of locomotive organ impairments, but
also as a simple way to surmise the severity of the im-
pairment by counting the number of items checked,
excluding balancing ability.
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80 72 (6.7%) 78 ( 7.4%)
SR cm 166.1 + 6.6 152.9 = 6.0 <0. 001
hE ke 63.8 9.2 52.1 = 8.3 <0.001
BME kg/m? 23127 22.3 + 3.3 <0.001
BEE : S 13.1 % 2.9 12.2 = 2.5 <0.001
HEMNERE A% (%) 0. 054
FEEIZRW 65 ( 6.1%) 4 (4.2%)
Bu 320 (30.1%) 302 (28.8%)
*iE 615 (57.8%) 634 (60.4%)
Eun 63 ( 5.9%) 68 ( 6.5%)
FEEICEN 2 (0.2%) 2 (0.2%)
BE DA A% (%) <0. 001
BER-TWV5 235 (22.1%) 46 ( 4.4%)
R 524 (49.2%) 60 ( 5.7%)
iR 6 Hb 2w 306 (28.7%) 944 (89.9%)
7 a— VEREHS g/R 15.1 + 19.5 3.0+7.9 <0.001
P sy —EHICOWnTIE ¢ 8, ERERCO VTR tREZHVTRE L,
bR EEBEECR L.
S 7 a— VEIEICOWTIE, Wilcoxon MEILAMRE % v TR L=
£4 BRT7I/JVBESFECIVEHIAALTIVBERICIALAXSERORSE:
(NILSLSA % 6 KSAXOREERRHHAETER &£b)
B (n=1,065) #ZHE (n=1,050) &tk (n=2,115)
iy + SDt Hat iy + Spt gt 3y + SDY a4t
A HEEUE (g/H) 8.1 %159 68.1 = 13.2 74.7 + 16.0
HET I /BEARICE B AL ERS 70.5 = 13.8 59.3 = 11.5 64.9 + 13.9
7IJBERICE B AEER (g/H) :
7 3 7 B 2201083 25.2 = 7.7 (35.7%) 21.0 = 6.6 (35.4%) 23.1 + 7.4 (35.6%)
NILS &&7 3 2 Bk 5€20108E# 66.4 = 13.1  (94.2%) 56.1 = 1.0 (94.6%) 61.3 £ 13.2  (94.5%)
toEkEE '

P RACEBIEICED AT I/ BEBICE B A BEEOEE (%)= {7 3 7T L B AR BE + (oA CHEREUR X 0.87)F X100

§ 7z AE HERELE % 0. 87 :
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#£5 NRBOUR TOIAN HEFEFIE

6 mREENs e

B M %
n=1, 065 n=1, 050

H O H Bofir S+ SDY Sy + SD
IR E— keal/ H 2,198.4 = 390.1 1,798.7 + 313.2
T AT g/H 81.10 + 15.91 68.12 = 13.16
TP A g/H 43.18 + 13.35 35.49 = 10.76
itttk 7 A2 R g/H 37.91 = 8.26 32.64 = 6.65
7 X EEURIC X B2 A g/H 66.45 = 13.11 56.14 = 10.98
R g/H 58.72 = 16. 67 52.19 + 14.62
v (A7) g/H 302.82 + 61.99 255.53 = 50. 14
FrU YA g/H 4.550 = 1.017 3.817 + 0.823
HY YL mg/ H 2,779.2 = 715.3 2,521.4 + 614.4
BN A mg/ A 585.1 = 212.2 562.6 + 198.4
TTFYT A mg/H 299.0 = 72.7 258.8 + 62.3
U2 mg/ H 1,183.9 * 255.2 1,024.2 = 223.7
F:3 mg/ H 9.42 = 2.51 8.29 = 2.23
il mg/H 9.27 = 2.03 7.67 = 1.66
E| mg/ H 1.363 = 0.331 1.152 + 0.267
EyIvA REpg/H 648.5 * 660.9 604.4 = 587.5
¥¥3vD mg/ H 8.62 = 5.59 7.37 £ 4.9
¥¥3IUVE mg/ H 9.23 = 2.91 8.62 * 2,61
¥r3irK mg/ H 245.7 = 134.6 218.0 = 112.5
¥53vB mg/ H 0.981 = 0.335 0.853 = 0.275
¥53rB, mg/H 1.389 = 0.391 1.258 = 0,353
FATIY mg/H 18.65 = 5.78 15.07 * 4.32
¥¥ 3B mg/ H 1.370 = 0.377 1.160 = 0.327
¥y 3By mg/ B 8.57 + 5.87 6.96 % 5.11
ARy mg/ H 361.9 = 126.8 334.6 = 111.5°
AN . ] mg/H 6.330 = 1.543 5.540 = 1.318
58230 2 mg/H 39.79 + 14,63 34.19 = 11.92
Ey3vC mg/H 130.4 = 98.1 128.6 = 78.6
ALVAFH—V g/H 377.2 = 142.5 320.4 = 119.9
EYTBRMERS g/B 16.27 = 5.02 15.21 + 4.47
AR M g/H 11.43 = 2.57 9.59 = 2.08
f1vatsr g/H 3.38 = 0.70 2.85 = 0.59
ufy g/H 5.97 = 1.21 5.04 = 1.02
DR g/H 5.05 * 1.20 419 = 1.00
AFF =y g/H 1.81 = 0.40 1.50 = 0.33
YRF Y g/ 1.20 = 0.22 1.01 £ 0.18
ST I/ BeE g/H 2.99 = 0.60 2.50 = 0.50
A=Y W g/H 3.51 + 0.68 2.97 £ 0.57
Foyr g/H 2.71 = 0.55 2.28 + (.46
FEETIB g/H 6.26 = 1.24 5.28 = 1.04
AbF =y g/B 3.13 = 0.66 2.62 = 0.55
YTy g/R 0.931 = 0.186 0.783 £ 0.155
Ny g/H 3.97 = 0.80 3.36 £ 0.68
ERFT Y g/H 2.57 £ 0.68 2.10 = 0.51
TF=Y g/H 4.73 £ 0.99 3.88 £0.82
T g/B 3.96 = 0.85 3.26 = 0.69
TRANGF B g/H 7.52 £ 1.62 6.30 = 1.36
AT ARG g/H 15.04 + 2.81 13.00 = 2. 41
I g/H 3.50 = 0.76 2.87 £ 0.62
Jay g/R 4.36 = 0.92 3.87 = 0.80
ty ¥ g/H 3.81 £0.75 3.24 = 0.64
Y& VA: -xis g/H 77.14 + 15,27 65.15 = 12.76
t ok

¥ [NILS &7 3 7 BRR3R2010] (IR S N7zl 745880 [73 VBERIC L 57 ACER] L hEHL
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61€

L

R 6 BUHOERABWHRBEERNE

40X

50 A

60 AL

70RAR

80mAX,

B OON |10\ T R R R e T

n=247 =234 n=257 =234 n=78 b 18
T3y + SD ¥ + SD iy = SD ¥ + SD? ¥4 = SDP ANOVA? e E £ EHES
TR keal/H 2,267 = 445 2,262 = 372 2,273 £ 340 2,050 = 353 1,957 + 343  <0.001  <0.001 40, 50, 60>70, 80
AR g/H 79.3+16.9 8L.7+156  85.6+154  784=140 77.1=17.9  <0.00l 0.082  60>40, 50, 70, 80
BT AL R g/H 4.9+ 13.5 442140  46.2 127  40.6= 1.3  4L4 =165 <0.001 0.22  60>40, 50, 70, 80
R AT g/H 37.5 + 0.9 37.5+76  30.4%80 37.8 = 7.7 $.7+69 0005 0.16  60>40, 50, 70, 80
ZZ&?EQ“I % g/H 64.8+13.8  66.8+13.0  70.0 %128  646=1.6 638 =147 <0.00l  <0.001  60>40, 50, 70, 80
RE g/H 64.2+18.2  62.4+149  60.9%157  50.7+13.7  47.8 =156 <0.00l  <0.001 40, 50, 60>70. 80
BokIL g/H  308.2+69.8 303.7 %60.8 306.6%58.8 2975+ 60.0 286.6 £55.2 0,048 0.005 40, 50, 60>70, 80
FEYYA mg/H 4343+ 1,019 4,490 + 044 4,814 + 983 4,535 = 1,068 4,485 = 1,026 <0.001 0.25  60>40, 50, 70, 80
4vatyy g¢/H 3.98+0.72 3.30+071  3.56+0.60  3.28+061  328=0.8 <000l 0.50  60>40, 50, 70, 80
=P g/H 5.82+1.25 600122  629+1.18 578106 576%140 <0.001 0.33  60>40, 50, 70, 80
Yy g/H 483+1.21 507+1.22 538+1L19  490%103  494%144 <0001 0.89  60>40, 50, 70, 80
AFF =y g/H 176 £0.41  1.83+041  191+039 L74%0.35  175%048 <0.001 0.20 6040, 50, 70, 80
SRFY ¢/H 120025 12102  1L2+02  1L16+02 L1302 <0001 0.006  60>40, 50, 70, 80
TrZNT Iy g/H 3.42+0.73  3.52%0.67 3.60+0.67 3.42%061  3.38=074 <0.001 0.32  60>40, 50, 70, 80
PRI g/H 2.64+0.57 272+ 0.55 286 +0.54  2.63%0.49  2.62=0.62 <0.001 0.37  60>40, 50, 70, 80
ALy ¢/H 3.02+0.68 314066 332+065 305058  3.03%0.7 <0.001 0.72  60>40, 50, 70, 80
NYFET 7Y | 0.91£0.20 093018 098+018 091017 090 %02 <000l 0.33  60>40, 50, 70, 80
UM g/H 3.85+0.84  3.98+08  419+0.78 38807 3.8 %093 <0.001 0.65  60>40, 50, 70, 80
LAFTY g/H 2.48 + 0.68 258+ 0,68 2.74+0.67 2.45%0.58  2.56%0.87 <0.00l 0.90  60>40, 50, 70, 80
FNEZY g/H 460102 476%098  500+101  450%0.8 451 +103 <0.001 0.20 6040, 50, 70, 80
ro=y g/H 3.85+0.88  3.99%+08  419+0.84 38 =074  3.81%0.95 <0.001 0.30  60>40, 50, 70, 80
7RG g/H 710 £ 1.66  7.49+1.57 800+ 161  7.45+1.47 T.39+176 <0.00 0.22 6040, 50, 70, 80
TNE IV g/H 148 %313 1511273 1573268 1463 %250 1419+298 <0.001 0.020  60>40, 50, 70, 80
yyvy i 3.46+ 0.79 3.5+ 0.75  3.69+0.75  3.34=0.72  3.27£0.79 <0.001 0.006  60>40, 50, 70, 80
Fay g¢/H 438+ 0,98  444+091  454+08  418+0.8 404+ 101 <0001  <0.00 40, 50, 60, 70>>80
ry Y g/H 3.66+0.79  3.82+074 401 +0.73  3.76=0.60  3.68%0.80 <0.001 0.88  60>40, 50, 70, 80
73 I BAT ¢/H  75.11%16.06 77.54 % 15.13 8131 + 14.87 75.00 = 13.55 74.00 = 17.14 <0.001 0.28 60340, 50, 70, 80
BRI B g/H  33.21+740 3439=716 3616697 33.20=6.25 33.20 =832 <0.001 0.55  60>40, 50, 70, 80
AT I B g/H  41.92+880 4314=805 45.16+7.97 41.79+7.38 40.88 %890 <0.00L 0.13  60>40, 50, 70, 80
*

P —TRESESH (ANOVA) ZHV-HMEOREICBITS pEZRLL.

§ ZEHBIT Tukey B2 BV 2,




- 0¢e

o WLk g

K7 KROFERFFHIFEFERNE

40 AR

50848

6054

70iAX

80A

=247 n=234 =257 =234 n="78 b 18
¥y + SDf 3 + SD iy + SD iy + SDt Ry + St ANOVA? i SELES

IRNEF— keal/H 1,849 = 327 1,838 + 314 1,804 = 294 1,744 + 302 1,669 = 307  <0.001 <0.001 40, 50, 60>70, 80
72AEE g/H 66.7 = 12.5 68.7 = 12.9 70.3 = 13.2 68.1 = 13.5 63.9 = 13.4  <0.001 0.092  60>40, 50, 70, 80
B AR g/H 35.0 = 10.3 36.1 = 10.6 36.5 = 10.8 35.2 = 10.9 32.8 = 12.0 0.075 0.078 -

W AEE ‘g/H 3L.7 £6.5 32.6 £ 6.6 33.9 £ 6.5 32.9+6.8 31.1 +6.8 0.001 0.63 60>40, 50, 70, 80
ZZ&?E?‘“’ g/H 54.8 + 10.5 56.3 = 10.7 57.9 = 11.0 56.4 = 11.3 53.1 = 11.1  <0.001 <0.001 50, 60, 70>40, 80
gz g/H 58.3 = 14.9 55.4 = 14.3 51.5 = 13.3 46.2 = 12.8 43.8 £12.9 <0.001 <0.001 40, 50>60>70, 80
R g/H 251.3 + 48,5  255.6 = 48.7  258.4 = 48,2  258.3 £53.3  250.8 = 55.9 0.39 0.89 -

FrUTA mg/H 3,643 = 779 3,683 = 748 3,962 = 785 3,969 = 902 3,831 = 891  <0.001 0.003 60, 70>40, 50, 80
Avafy g/H 2.78 + 0.56 2.86 + 0.58 2.94 = 0.60 2.87 = 0.60 2.70 = 0.60 0. 006 0.35 60>40, 50, 70, 80
=P I g/H 4,94 £ 0.99 5.05 = 1.00 5.18 = 1.03 5.05 = 1.04 4.75 = 1.04 0. 008 0.15 60>40, 50, 70, 80
NIy g/H 4.03 + 0.93 4.18 + 0.9 4.36 = 1.02 4.27 £1.02 4.00 = 1.04 0. 001 0.89 60>40, 50, 70, 80
AFF= g/H 1.46 = 0.31 1.51 = 0.32 1.54 + 0.33 1.51 = 0.33 1.42 £ 0.35 0.017 0.38 60>40, 50, 70, 80
YAFV g/H 1.0l + 0.18 1.02 + 0.18 1.04 = 0.18 1.01 = 0.18 0.95 + 0.18 0. 008 0.010 40, 50, 60, 70>80
Tz NT TV g/H 2.91 + 0.55 2.98 = 0.56 3.06 = 0.58 2.98 = 0.58 2.82 + 0.58 0. 004 0.23 60>40, 50, 70, 80
Fuy v g/H 2.23 = 0.45 2.28 + 0.45 2.34 = 0.46 2.28 = 0.47 2.16 = 0.47 0. 008 0.28 60>40, 50, 70, 80
ALtz g/8 2.52 + 0.52 2.61 = 0.53 2.72 = 0.56 2.65 = 0.56 2.51 = 0.56 <0.001 0.93 60>40, 50, 70, 80
IR S B g/H 0.77 = 0.15 0.78 = 0.15 0.81 = 0.16 0.79 = 0.16 0.74 = 0.16 0. 006 0.32 60>40, 50, 70, 80
A g/H 3.28 = 0.65 3.36 = 0.66 3.46 = 0.68 3.39 = 0.70 3.20 = 0.70 0. 006 0.47 60>40, 50, 70, 80
ERFT Y g/H 2.03 +0.48 2.12 = 0.50 2.17 = 0.53 2.12 = 0.52 1.99 + 0.51 0. 005 0.61 60>40, 50, 70, 80
TFZY g/H 3.72 £ 0.77 3.89 + (.81 4.02 = 0.83 3.93 = 0.83 3.75 £ 0.79  <0.001 0. 66 60>40, 50, 70, 80
T g/H 3.14 = 0.66 3.26 + 0.67 3.38 = 0.70 3.30 £ 0.71 3.12+0.70 <0.001 0.99 60>40, 50, 70, 80
TARING X W g/H 5.87 = 1.25 6.24 + 1.30 6.59 = 1.37 6.51 = 1.41 6.20 = 1.34  <0.001 0.012 60, 70>40, 50, 80
INE IV g/H 1293+ 2,37  13.10 £2.32 1337241 1290 =246 11.99 = 2.41 <0.001 0.001 40, 50, 60, 70>80
e g/H 2.81 = 0.60 2.93 = 0.63 2.97 = 0.64 2.84 + 0.61 2.68 = 0.61 0.001 0. 047 50, 60, 70>40, 80
say v g/H 3.99 = 0.82 3.96 = 0.79 3.92 = 0.77 3.72+0.78 3.45+0.79 <0.001 <0.001 40, 50, 60>70, 80
'y ¥ g/H 3.12 = 0.61 3.23 = 0.62 3.35 = 0.63 3.31 = 0.66 3.14 = 0.65 <0.001 0.46 60, 70>40, 50, 80
73 BaE g/H 63.58 = 12.20 65.38 + 12.45 67.22 = 12.87 65.49 = 13.12 61.61 = 12.91  0.002 0.27 60>40, 50, 70, 80
DET I g/H 27.96 =567 28.75 580 29.63 =6.03 28.91 +6.06 27.24 = 6.09 0. 004 0.43 60>40, 50, 70, 80
FELIRT I B g/H 35.58 = 6.61 36.60 £6.72 37.60 £ 6.95 3651 £7.12  34.33 +6.93 0. 001 0.17 60>>40, 50, 70, 80
PR

P —LRESHSH (ANOVA) ZAV-HEEZOREICBITS p HERL.

§ ZEHBII Tukey #:% HV 720




3) MBAERETEEEOT I/ BEIURR

AR CHEE LA TNILS &£ 7 3 ) BR5%2010] %
HWTHREOT I /BEREB X U7 IV BHERICE
BRI BROEERTTo /2. BREXRBIUT I/
B0l B ESBERERHINCRL (£5). REBRTI
bhHY, BRERFENBIEIYYIVA ¥y Crlk
WTRTIEBWTHEBTERICE D o /o HHDER
BR (40, 50, 60, 70, 80 AR) EMEBEOERZ X
6, TWRLZ. SERETIE, £7 3/ BENEICE
FEGEREVRD LN, BETIR 7o) Y 2BRWT60
BRCHEHEL o7 KUTH, VAFY, THF IV
B 7YYy, 7uYrERGTEORRTEEL 257,
EHEOREDER, BUETRIAFY, VT I VE,
FVvy, 7uy roBERERERNERSIIONTT
IJBOBHERERICER L. AT AT,
FTANRGEVE, FVFIVE 7)Y VOBNERITE
RYERBIZONTT7 IV BOBNEEARICER L7,
O 7Y YEREOARERP EHBIIONTHERELC
BA L7 (0<0.001, fARBERE).

V. % %

1. INILS B&R7 3 /BR53R2010)] OFAK

[73 7B %2010] TEHLAZ [7 3/ BERIC K
BARLER] X A EBINELVEELE
MEET I/ BERICE 5 -AIXER] 035.6% (B
CI235.7%, THETIE35.4%) THordt, FHECHE
17 [NILS &% 7 I /B #2010] 2 HVTEHBL
7= [NIS 7 3 VBBERIC X B - A CCHER ] i3, [
7I/BMBICE - AIECEE] 094.5% (BHETE
94.2%, ZHETII.6%) ZEHHOTEY, LATHEE
WENIFLALRT I/ BENECTHAT S Z LA
Lhol. COLESIZERKT I /BESROBEIRY
BEARYENTHDTTH S, BEERINA TS
AMELEDEIEALZTIVEBEGE LTIETESZ
i, 45, HBL ADL BT A%, 73 Bl
EVEROEECELObOLHFENS,

A EBE CER L [#ET7 I/ BERIC
YB7AERER] L [TI/EBBRICIBLAECHE
Bl P—BELadroBEHE LT, SHEHELZ A
EHBHEDS [#E7 I VBERICLAECE
B 2¥ETHHRBE LTO872 AWz, 202840
[ARKCER] & [7I /BRI AECER]
DUERMED HRD - EAREROBE TH Y, [HAFKE
Bl NS [7IVBERICELAAZCHEER] oF

FEHRIE, EAORRTRELENDZ, 20k, &
OREEL STSAMICYTIIDLDERAENS L EE X
5. T2 [AEKEER! OBEHICOVWTHIEREL
THhITohd, RAXSEROERRBICHVORATHS
BEEICETIRERES, BE2E0HRMTHLIL,
SBEEDP LA EENOBREOBRICIEEEENS
ZLEPR TV EELASCEREE WA+, 7
F7uIvRE) PHOBFEER, LA EZERYT
BTIJBTRAEVI Y)Y Ry T I JBBRR OB
TI/BEERMCI->TEFEVRLLY, & TEIEE
L, €8, BETHIL3EBETHY, AL HEERL
LTBARCRED > TV ATl H 5 2 LATRBREN
b0 iz, FEHMETHHLEZONLFBEEEN
BISEUND I AES BERT I /B (e Fus v 7
N RE) ODRBRBET I VBOANEXYNVEDOE
BIB|ELLTETNR TS,

542, [NILS &R 7 3/ Ba5:2010) 373 /%
MO RIBEH133EMD S Z L, USDA OF — & RYET
HARRT I /BHEEE (BALELAK) OBwF—%
ZERLTVWEI L, BERIAEZHAVWTWAZ LR Y
o, BEOT7 I BEREZH#ET D ICIXBERXD 5,
COL)HRNEH LY, —BHBBEROTENLEE
BEEIBET 5201, BREE (G Xvd, &3
S8k L [NILS &R 7 I/ BR4&2010] 28T 5
FHH, MNREOEE, BAH, WEFERIN, ¥ICEH
ORFREOWBICIFHEELONZT, £, BH
RCERENTWE T I/ BEFRIE, FHEBHPER
LRERZRLEDOTRLZWD, BEINLEBRER
BEAEUILIZERTRETH S,

2o [NILS &5 7 I / BRi5r%2010] 2#FHV2FIC &
D, ThET, HARCELOEERER S TVWSE
P L7 BB L OBES, AARBRISHCEE
DHEVHIEET IV BREGERRI L OBEEY LTI
BENELBREESLOWEELL (R TE 2 LHFS
s,

4, TNILS &% 7 3 /BB #&2010] ZEN. EHFE
e v ¥ —NILSLSA FRAMAEZED ks —as -V L
KHERTLFETH S,

2, —RMFERO7TI /VBRENRELVER

[NILS &£& 7 3 / BRRi43 520101 % v CHEBICEER
B (40, 50, 60, 70, 80:%ft) HWINEZHEL7zo ABF
ERNREOT IV BBHEIX, HETRIELALDTSI
JBA60RMA TEERRL, 40, 50, 70, SORMLOENR
HEROBREICEELREVRBO N2 o7z [HEAD
AEERERE (01040 | CRERY ShizgET7 I/
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BOWEETIL TR L B LR, LERE—OTD
THoZHEBMES £, KE3ILT, KHENRED
99. 6% W HEE P ER &2 LTV LaL, 20
2T B ERIE FAO/WHO/UNU 04 R MG #E
2074EOHED 2JICLAbOTH Y, FEICIHO
F—yPEH SN T VL0, Sk, BEMMERT —
A REPLOERANCET A BEROEENLEZIND,

AR CH 2 &7 o PEEROT I BRI L,
TAY I NOREELZDT I ) BERED LRzl
TR & OEAS V7T VR, A S OEIO
ZVELRF Ty, AAELEBED L OB R >V,
TNEZ U RARERRE TS, W, JE, A
BLEINBAVOAL LY, ULV Y, YIVHTRY
B DOFEEEITL DRTABENRE TH% L, BRER
DEVERRLTVS LEL bR,

T, THEOT Y VEREO R & OBGCHRE
REBERADBD S (9<0.001, ERERE), 70
U VRERROTS -5V ERICEboTB Y, EE
RIS VBB ML L ORBABHORES L 0
BHEICOWTHSBORE s,

AFEOBRE LT, $—0BESRAEC Lo THE
LR T7 IV BESELHVCWAZE, £, |
BAEHRE L RERGHES S 72 A CBBIERD
BANZEE (CV{H) 2%, BHT23.1%, &HT23.6%
LOFEHDH Y, EOBIREFIEETT 57-010%0mE
WHPICT 5 7D A ELTE B BM20H, &2l
BT LHEY showaiw, KFROLS%3H
MOABLGHAECEI L LIBEAOTENRT I
BEE 2 R HETO RTINS 5 = & Th Do
L2L, HEMRREROSVEELGHETH S0
HRBO7 IV BEREOFICIEHTHLLELLR
bo

V. &

B

FHRICE D, THAREREERS2010] RO
L878&mM 9 b, [HARMBRERSRERT I /B
r3E2010) 337EMZTEL, LTEROT I JBRG%
IRE L 7= [NILS 7 3 BERi4r3%2010] #HEE L7, 724
L EBREDNM. 5% D7 I ) BB R HTEE R
BER7 I/ BRGRZENTHD THE L, Bkl
PREEDT I BENEZ, HHOI08HA0ENRE
ACHEE L, HETIRIZLALYDT I JB60ERAT
Bt otz KO T0Y YEREOAERI LIS
ICONTHEIEFFRICRI L1

10 = sy mwsmmms

H OB

RECENL, THIHCZHREL XURERAY v
7, BTHREREEIZ TR FHEELOH
FETREK, KETHER XEEFR ER=Z2K R
BARFRICEHZLET,

ARG — ISR AR T B (21790599)
[HEAEEDT 3 /BB D RIZTHECHT 2
R EIMERTEIIZE ] OB & IR EER 2T
PR (24790634) [7 X/ BRIEHUASHIRE - REAIBRERLC
BAZ TR AR R L LRI R 7 —
OB EZFTEBLIZSDTY,

FlztARR
FIRA ST 5 HBL B o

X &
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ABSTRACT

Objective: The dietary amino acid intake in community-dwelling Japanese individuals has not been stud-
ied thus far. The purpose of this study was to estimate the amino acid intake using a newly con-
structed amino acid composition table.

Methods: The amino acid composition of foods which were included in the Standard Tables of Food Com-
position in Japan (2010) but not included in the Amino Acid Composition of Foods (2010) were sub-
stituted by similar food or different parts of the same food on the basis of the 337 foods listed in
the Amino Acid Composition of Foods (2010). Using this newly constructed amino acid composi-
tion table and 3-day dietary record data for a randomly selected community-dwelling population of
1,065 men and 1,050 women aged 40~89 years, the intake of 18 amino acids was estimated accord-
ing to sex and age group (40~49, 50~59, 60~69, 70~79, and 80~89 years).

Results: We constructed the NILS (National Institute for Longevity Sciences) Amino Acid Composition
Table of Food (2010), which contained the amino acid compositions of 1,745 food items. This
table allowed for the determination of 94.5% of protein intake using the amino acid intake data.
We found that amino acid intake in the 60~69-year-old group follows an inverse U-shaped curve.
In women, only proline intake appeared to decrease significantly with age.

Conclusions: We constructed the NILS Amino Acid Composition Table of Food (2010), which allowed
for the determination of 94.5% of protein intake using the amino acid intake data. This table
enabled the estimation of amino acid intake in Japanese middle-aged and elderly individuals accord-
ing to sex and age group.
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Key words: Amino Acid Composition of Foods (2010), dietary reference intakes for Japanese (2010),
community dwelling, amino acid intake
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