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Potential Benefits of Stand-up Tests to Screen Early Mobility Decline in Assistive-Care

Beneficiaries

Yuri Yoshida University of New Mexico
Joseph A. Zeni Rutgers, the State of University of New Jersey

Purpose/Hypothesis: In light of a govemment-initiated campaign to support an aging demographic,
Japanese medical associations have placed a  strong emphasis on healthy aging and endorsed a new
stand-alone diagnosis of 'L ocomotive Syndrome (LS). This new concept recognizes mohility problems
as its own diagnosis, regardless of the underlying pathology. The Stand up Test (SUT), is used to
diagnose LS. LS diagnosisare highly correlated with gold-standard tests like Timed Up and Go (TUG)
and gait speed in independent community dwellers. However, there is limited information as to
whether SUT correlated with gold-standard tests in those with mild disabilities. The aim of this study
was twofold to:1) determine if SUT was correlated with gold-standard tests in assistive-care
beneficiariesin Japan, 2 determineif the prevalence of LS stages differed between those at different
disahility levels as defined by the Japanese disability classification.

Subjects. 79 independent Japanese community dwellers with assistive-care beneficiaries for minor
issues/assistance (Age: 81+8 years). The government-define disability classification was applied to
receive assistive-beneficiaries Levels 1-4 for Independent community dwellers <5 is define as non-
independent while the level 7 isthe most severe.This classification isakey component of the Japanese
criteria for receiving government assistance for healthcare. Exclusion criteria: Individuals with
substantial mobility deficits are classified above Level 4 Person with cognitive impairments( <21 on
the Mini-Mental State Exam). MaterialsMethods The SUT, TUG, gait speed, 30s Chair Rise Test
(30sCRT), handgrip and quadriceps strength were assessed. Spearman’s Correlation were used to
examine the relation between LS tests and other tests. X-test was used to examine the prevaence of
LS stages between Level 1-4. Results: SUT was significantly correlated with all reference tests
(30sCRT: rho=0.55, Gait speed:rho=-0.44, TUG:rho=-0.52) as well as quadriceps strength (rho=0.40)
and handgrip (rho=0.23). 91% of individuals with Level 4 disability had LS Stage 2 and this was
significantly greater than the other levels; Level 1 (50%), Level 2 (65%), and Level 3 (50%).
Conclusions : Our results indicated that the SUT could detect different mobility levels in different
disahility levels in a similar way as the reference tests, were correlated with muscle strength, and
differentiated individuals with Level 4 disability from lower levels. Clinical Relevance : The SUT
seem adequately sensitive for evaluating subtle mobility declinein the assistive-care beneficiarieswith

mild disability, and may be beneficial as an early screening tool.
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Purpose/Hypothesis
As a government-initiated campaign for
aging, Orthopedic
Association has endorsed a new stand-alone

successful Japanese
diagnosis called 'Locomotive Syndrome (LS)’.!
This new concept recognizes mobility decline as
its own diagnosis, regardless of the underlying
pathology. The Stand up Test (SUT) isoneof LS
tests. This test is correlated to age-related
mobility decline in independent community
dwellers and dignificantly correlated to
disability levels for those who receive assistive
care (Figure 1). 2 2 The SUT is significantly
correlated with conventional tests (e.g. TUG and
gait speed) in independent community dwellers;
however, it isnot clear if the SUT can serveasa

Stand-Up test

IBom legs I I Single leg I

Ifyou feel any pain (=) @
e . X

in either of the legs
during the trial
please consult a
medical specialist

~ C )

& exerting & )=~
§ | trunk force. s / /
S/ e (oA]
\ \

TSy y A
—mnill] Vil <
3 T &2 < &3

Bend the knees of
both legs slightly

surrogate functional measure for individuals
receiving long-term care. Therefore, the aim of
this study was to examine the clinical utility for
SUT in individuals
supportive care. The ultimate objective of our

recelving long-term
project isto provideinsight into the feasibility of
using the SUT to quantify mobility decline for
older individualsin assistive care facilities.
Purpose The aim of this study was twofold
to:1)Examine correlation between the results of
LS tests and conventional tests in assistive-care
beneficiaries in Japan 2)Determine the
prevalence of LS stages among different
disability levels as defined by the Japanese

disability classification.

:Q Hold the
S\ St

A\ stand
K, \ position for
&% | 3 second

Height Fail at

Two-leg stand One-leg stand

40cm 30cm 20cm 10cm 40cm  30cm  20cm 10cm
40cm

Score 0 1 2 ‘ 4 ] 5 6 7 8
Stage0

No functional limitations

Figure1: SUT Method and Diagnosis

Methods

Subjects: 79 independent Japanese community
dwellers who were assistive-care beneficiaries
for minor issues/assistance (Age: 81£8 years old,
woman: n=52). Individuals who are capable of
community ambulation independently or with
supervision (Figure 2&3).The distribution of
Disahility levelsare: Level 1n=8 Level 2n=20
Level 3n=26 Level 4n=25.Individualswithout
cognitive impairments, defined as <21 on the
Mini-Mental State Exam were excluded

Testing Procedures: Muscle Strength during
Maximum Voluntary Isometric Contractions:
(T.K.K.5401, Takei Scientific
Instruments Co, Japan).Quadriceps Femoris
(uTasF-1, ANIMA Co, Japan):Knee Flexion at
90 degree Normalized by body weight (WBI)
Functional Outcome Measures. Fast Gait Speed
(5m pathway) Timed Up and Go 30s Chair
Rise Test

Stetistical Analysis: Shapiro-Wilk Test was
used to determine the data distribution (p <

Handgrip

0.001). Spearman’s Correlation Coefficients

were calculated to examine the relation between
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LS tests and conventional tests. A X2 test was ~ Statistics ~ Software(SPSS,  Chicago, IL,
used to examine the prevalence of LS stages USA)was used for al statistical analysis.
between Level 1-4.IBM SPSS version25.0

/ lnvestigaticl;\yc)cfer:\t?f?ézli:r‘;g;ir;yastig: conditions \

Doctor’s written : P
5 Basic Investigation Special Report
opinion (74 items) p P
T

Primary judgment (estimated by computer)
*Calculate the time required for assistance in life

Secondary judgment(Caregiving Certification Examination Committee:
Consists of people with academic background in health, medical care and welfare)

- /

] '

Not certified Support levels 1 & 2 Care levels 1-5
¥
* Community based program + Community based preventitive |« Facility service
Intervetnion covered by the « In-home services
long-term care insurance * Community-based services

Figure 2: Procedure for Use of Long-term Care Services*

Support levels 1&2 |« < Carelevels 1-5 >

ETET— )

Subject of this study

Level 1&2 | [ Level 3 ] [ Level 4 ] [ Level 5 ] [ Level 6 ] [ Level 7 ]

[ *Basic mobility and balance ability ]

~Gait +Bathing *Hign-level cognitive disability (e.g. Financial management) ]
- far reaching action (e.g. cutting toe nails)

I
Items that are likely to *Changing clothes -Critical thinking and judgments
decline at each level | *Grooming (for Washing face, brushing teeth, combing hairs)

- Transfer

= <
*Impaired mastication and speech J

+Dysphagia* Memory
loss and Impaired
comprehension

Figure 3: Japanese Classification for Disability (JCD)

l monitor‘
-~

senser

Figure 4: Muscle Strength Measurement
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Reaults

SUT was significantly correlated with all
reference tests (30sCRT: rho=0.55[p<0.001],
Gait speed:rho=0.44{p<0.001], TUG:rho=-0.52

[p<0.001]) as well as quadriceps strength

(rho=0.23[p=0.043]). 91% of individuals with
Level 4 disability had LS Stage 2 and this was
significantly greater than the other levels; Level
1 (50%), Level 2 (65%), and Level 3 (50%).

(rho=0.40[p<0.001]) and handgrip
= 5
D4 e o0 oo . 5 4
m m L - LN . -
'46 3 e @ e @ee “ /o/oo//' ".6 3 e e ./. e —
g 2 ;’ L *e o 2 - /o Vo/o//,.a-'i";”'/ . -
Ol ¢ ¢ cmmesce o 8 1 "W supemes seeee oo
(%] (%2}
0 B v 0 . . e
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Figure 5: The Correlations between SUT and the Conventional Tests

2 3 4

Figure 6: The prevalence of LS stages between 1-4

mStagel

mStage?2 The results of X2 tests revealed a
significantly higher prevalence of LS
Stage2 diagnosed by SUT in the level
4 (X*(3)=11.563, p=0.009, r=3.2)

1
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Conclusion

Our results indicated that the SUT scores were
significantly correlated with muscle strength,
and mobility measured by the conventional tests.
The proportion of LS stages was significantly
differentinindividualsat JCD Level 4. The SUT
has potentials to assess subtle mobility decline
in the assistive-care beneficiaries with mild
disability, and may be beneficial as an early
screening tool, yet further investigations are
needed.

Clinical Relevance
The SUT seem adequately sensitive for
evaluating subtle mobility decline in the
assistive-care beneficiaries with mild disability,
and may be beneficial asan early screening tool.

CSM 2020
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W72(X13), v = kL& 3 [RILL EfT - 72 20 41T
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DTG AR RFE R TH - 7= (X 14, 15),

EEIEEOZLIC OV THIRE L, 7. vr
— X7 %M 4 [BILL BT T D HEOEIRN
21.4%H0° 5 39.3% & FREBEAIZHIM L=, 7+ —F
V7PN OEBZE 4 [BILL BT TV HEDOEIE
B 2L4% 705 393% EfEH L7, v b LiX
88.4% 23 2 [AILL ke LTz (1% 16), F7z.
R FEEORA, BIEICOWTHIFAZE L 72
W ADEE NSRBI L (K17),

KB DBME NS DT 7 — MR 4% 18
~22 TR T, EERNTSM U E LT 6 H
DBMENTETHRP-T] E& 2, [RhoT2]
ZINZ 25 E 100%E 72> T, B kL DiEEh
$36%728 TETHRMN-T2) L& ZT, TR
7o) MR 5L BNE AT, FIoFBLRZNE
E LT, 60.7%2 TETHRWHRIZZEL L) &

. 28.6% TRWHMIZEL L) &2 T0, &
b, m=a b LA D& ORIVITIE, 8%
PLER TRWIZE D | F2i3 T 5787 &

YERS ] L&z, o, TR Vo — D
2 Ay MR e IR0 R Gk & T
Wiz, BLED X951z, 32 A o B CES) CiES)
BREENUGE L, Z< OBIME N Z OFERITHIN

LTRM-T-. A ThHoT-., SHbETImVE
BzTBY, ZOFEENFEHRTHILEEZD

N5, 7177 LORi% CHEBIEGEZ ST 2 2
EDEBOBEESITIC D S LIRS SET
D EPERBSCIMEBR E 20 . T a T Lk
T 1% OB OBERERH TIOR3 5 & BTz,

[caFra—n#EELS [BXbnEe]]

SIMEITEHTIT4 (BHE214. ﬁ¢5&%
NS 749 15%) Tholz, BIMEOEMET, X
BK%#@DT\mE§M#EIﬁTZEuLﬁ
LTV D, EEIEIE BMI 28 22.6 & E T, i
ENRFRIZ 721 E RV, 2IMEDS B, v ot
FELEYEIL273% TH -7,

EEOFEFIRIIXK 24 DEBY T, Tr—F
7 OFEfEHITE 4 BILLED 30.3%, #H 2-3 [FI3

242% L m<, v b LOFEREITE 4 B EA
39.4%, 1 2-3 A3 27.3% & S BITE -T2, 347
D2 OBIFH, W 2 [ELL e a b U AT TV
ol b, RITY ., v b UiV aE
B2 bbb,

RTRIZ IR O WIEEE (pre) . 3 » A& AIEE
(post) ,\BLV T B2 EBIFEEEDZ (L
(follow) (ZOWTHLELEAZIT-7= (X 26),
ZMFL2BDOT — X % L9 % intention-to-treat
it Cix. #B 1% pre & post [ Z[F% T, follow T
ARIVETLTW:, 2 F¥EREEREL TS
DOMERZ X D2 b LB Z BivTe, BRI Ak 2
WfI%, post & follow Difi#E & 4 pre LW AEIC
RIFTHY | ZIRPHERF STV, 5 B2
B B2 0 BEREIE, post 28 pre X W HEICEAF T,
follow THHERMER SN TV, @ SAITHEER
KO RAATIHREE . 2 257 » 7 EI%. post I3 pre X
DA EICSE LT, follow TiXiXiE pre © L
~NYUIZR S Tz, v 2 25 [T B AR b2 72 0
ST,

SEH EARYD T A NTIE, RAN40 cn 3 FIRECdH o
726 D3, pre D 51.7%75> 5 post T 63.8%(ZHE N L
T =28 follow Tl 48.3% 1 ib LTV 7= (1K 27),
0 aEEOEEHRTEH, 3 22HONATIELY
ENE2 200 TBEH WS TS LTn
7 (X4 28),

EEGHEARE L6409, na bl
W 2 [P bt 1) 7= 43 44l oW CIEENSRE D 2 L &
Fi~~7= (per protocol ftfr) 75, EEEERED LI
intention-to-treat fi# T & | [AEECTod o7z,

(BELWR] BMLEhosTbDbED T,
HATT 7y — MZEE Lz 174 4 OFRERE R %
Lo, EEOEFIRPUIK B DL BY T, U
—X T OFERFITE 4 FILLEA 28.3%, i 2-3
[173 28.9% & TR & BRI BN L0 -oveE <,
o2 N LOEREITE 4 B EA 36.6%, 1 2-3
723 27.9% & miroTce ZORETH 373D 24D
FHR, 2 FL Era FUERT TN LTk
%, maE 25 DEEHRDE, ULV post 23 pre
XV HEIZE L follow Tl pre D L~ULIZRE ST
VN2, 2015 AEFEEBINE I pre D1 3 25 N H B
I, FEEZIBD T EITSMNFD pre D 3E 25
DAaTRE(L LTz, L L, Zbofmixd~
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TOEETRETH 7= (K 34), naF=v
DELEOEE b aE 25 LFEEREERL
72(I4 35),

D. &£

SEEOMRETIL, nata—L@EEas 2 1
PR L 7= f SR A AT L 7=, 33 4 DB OiEShd
OFHiiE LT, #85, 5ENH ER0T AR, 2 A
T T T AN NEHERD T AN BRI N
RE OWE & 1T - 7=, milElE TEFERIC, 12E4E
TORFERBIZBWTHEEOSELRDOTZ, &
EREIIBMER N VR proT-Z b b, AEX
D> MEX S5 EINS ERY T A N &S THEE
Thole PR BAFRIMADRRIGONTZEE X
BID, 1212, FARRZREE T ETSME ZHED T
WDD, REAZBINERD > T\ D, 2Dk
IXEBEO BIRIRD WV ITHIRICBITT 2 HEL LT
IR T _RERERBEE S 25, BHEOHEE
B2, KoBLOLBINRT 0T Z
LERRRET D2 & BIMOMB OB T 1272 5
TREBRPTDHZELVSEMLERDL D, T74b
L7 a7 T A0 AFEL U TIHaa 000G
HOENDEN, EEOT 0 ST AERIBNTIES
INBENER A Ff > TRINTE DD TR, &
EBEBNR T 0 ST ADEDICKNEE N Z LT
b5,

SEET Tabuna) L. T AR
DHERF ST DN E D I EIRGE L7z, 2015 4%
N5 2018 FEE TOBRMBFICENZEY | [BX
BWE] ~OBMEMR L, BEICE> T,
B SZEERD, 5 BB BN 0 7 & B2 B ABR
NEBRHEL TCWDbD b d oz, —F, STl
ER 2 AT v T A M Ei, iEESOYERIE
EIZER > Tz, ZAUIFIEIZSINRE L 0 SF¥) 2 4F
M 2B L TWAEZ ELH D, P FEERN
75 AR OEM LD Z LT RIS EE 5 SEER
BRIKTOEEREEINDI L LR, 7272,
2015 fEEEDN D 2018 AL E TT AN TOFEEITIB N
T TBE bW TOHPEERPIEIZANEE DA

HTAIENE & ISR > TWD &0 D, BRAER
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ZEMBZVR, THLEIERARTBT T AR
WTHEYTIELON D LIV, £70, TBEH
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EIRREE L LC 2 MM L, EBERE - 4TE
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7 2SMEOBE @

LEOSMAL (B,/ %) 33A (11A/22A)
SIEZLOBNAY (B /%) ’“‘“‘ét;g:az‘l’;ﬁéjﬁggﬁ
s 74.3+6.4 F
BMI 22.5+3.0 kg/m2
BASITERE 2.00+0.34 5
e VAL 1] 71.8+48.4 ¥
O3J¥€25 10.1+11.8 ==
BICAE E 8A(24.2%)
EEEE B(C2-3H 8A(24.2%)
(VA—F>Y D=EIE) H18 1A( 3.0%)
X33ADEHRE A1-3[ 4A(12.1%)
LTURWL 12.A(36.4%)
BC4EI E 8A(24.2%)
EH IR BIc2-38 3A( 9.1%)
(DA=F2I S DiEED) #18 3A( 9.1%)
X33ADERE H1-3E 2A( 6.1%)
ULTLWRW 17A(51.5%)
X8 2SNEOBEYE @
LEOSMAL (B,/%&) 33A (11A/22A)
BSHAEORE
(33 MRS B 5A/ 8 28A (15.2%)
ESEREREEOER .
(33ADEE) B oA/ 24N (18.2%)
R REIERRE DB R o
(33 B B 7N/ 26N (21.2%)
BEOBIROEE o
(33 1) B 5N/ & 28X (15.2%)
B 1R ERIE .
(32 IR B 8A/ 24N (37.3%)
. JFO0JE 5A (15.2%)
(33T7§E;K) OJE1 20A (60.6%)
i OJE2 SA (24.2%)
OJEDQRME BWECEDBW 5A(15.2%)
i[AY h¥. EBkIEEIS .19
(OTEDTEEFOTUED 2) | muremociom, HRELTIRD 12A(364%)
X33 ADEE HWWHEELTWS 12A(36.4%)
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X9

yEEh DR E
ShN{e#:334 2EIBSN&E%:284 EHEHFEH: 254
2| KVAS) A9y b iEE IA—=F>9
1BHEDDHESS 7_1_:1{:1 153 F8 6@z 20[E% 2093h5
[E]&% 9D%3[E 3tyh 3tyh 4059
HERZ DL % 23N 22N 22N 16 A
BB FURRE 92.0% 88.0% 88.0% 64.0%
HESRZLDL % 21N 20N 21N 13N
B3O FUE 84.0% 80.0% 84.0% 52.0%
O3 KL 3t&E% 22N
BB FURE 88.0%
ATEFADEE) 7 15 A
2B FURRE 60.0%
OJML 31&E% 20N
EIEP FURE 80.0%
ATEFEODIEEN 7 12N
BE3LE LB 48.0%

H10 HEEBEasE282001 NN AROEED
(intention-to-treat fi##r)

A FE B HA 0] 3 A% R7E
BMI 22.0+2.7 21.5+3.9 p=0.351
BAEH (kg) 25.7+6.32 25.7+6.3 p=0.871
FAIR ) RSz ¥R (F2) 66.7+48.1 75.4+49.0 p=0.294
S5EIZ5 _EHDIFRE (F2) 6.1+1.6 5.3+1.4 p<0.001
RIBSITIRE (m /2) 1.55+0.34 1.3940.25 p<0.001
RAFTRE(m /) 2.02+0.34 1.7940.33 p<0.001
2ATYVIE 1.41+0.19 1.45+0.20 p=0.147
OJE2 5(H) 8.718.0 7.218.4 p=0.084
FE40cmalgEE 13.A(46.4%) 11.A(44.0%)
OJFIvI:%%E (%) | 15A(63.6%) 11.A(39.3%)
OJEE(FE/1/2) 4AN/18A/6A S8A/15A/5A
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E11

2B BiEEESS&E28/ADII5 EIDTAMDIER
(intention-to—treat fi#4f)

SHTE B HE #E] 3nhA% RE
mi40cm| OA ( 0.0%) OA ( 0.0%) |P=0.393
miI30cm| OA ( 0.0%) oA ( 0.0%)
mii20cm 8A (28.6%) 6A (21.4%)
375 EHDFA R mfl10cm 7 (25.0%) 11N (39.3%)
Ril40cm| 10A (35.7%) 10A (35.7%)
RHI30cm 2A ( 7.1%) 1A ( 3.6%)
HFH#20cm 1A ( 3.6%) OA ( 0.0%)
HFH10cm 0OA ( 0.0%) OA ( 0.0%)
XARTE (FWilcoxon DTS EBAARTE
12 R N — _
B20E_ EOJ M Z2HERE EDEIEEL22%40
OJMLNTAZNERDF LS (per-protocol £#47)
SAITE RS HA #[E] 3hA% RE
BMI 22.11+2.6 21.514.1 p=0.365
BXiEH (kg) 24.7+5.7 24.7+5.8 p=0.929
BRER A BlieszBsRa (F2) 63.1+47.5 75.31+50.7 p=0.122
5EIIZ5 EHDESRE (F2) 5.8+1.4 5.1+1.3 p<0.01
RiESHITIEE (m /) 1.56+0.35 1.40+0.24 p<0.05
RAFITEE(M /) 2.02+0.35 1.78+0.35 p<0.01
2 ATYIME 1.4140.17 1.451+0.22 | p=0.292
OJ€25 8.5+8.3 7.0+8.5 p=0.123
Fiil40cmnlgg 11.A(50.0%) 10.A(45.5%)
OJFIvI%3E 12 A (54.5%) 8A (36.4%)
OJEE(3E/1/2) 4AN/14N/4N S8A/11A/3A
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13

E2E EOT M Z2#R EDEERZEU2240

75 EHDDTFANDIER (per-protocol f##T)

A TE B HE [ 3hA% =E
Mil40cm | OA ( 0.0%) | OA ( 0.0%) | P=0.666
mif30cm | OA ( 0.0%) | OA ( 0.0%)
mfI20cm | 7ZA ( 4.5%) 5\ (22.7%)
375 EhnFa f [BE10cm | 4A ((4.5%) | 7A (31.8%)
HFB40cm | 9A (40.9%) | 9A (40.9%)
HBI30cm | 1A ( 4.5%) | 1A ( 4.5%)
HB20cm | 1A ( 4.5%) | OA ( 0.0%)
HBl10cm | OA ( 0.0%) | OA ( 0.0%)
XARTE(EWilcoxon DT ST S NEAIARTE
B14  m3E oI SR EOESELE2080
OJMLTTAZIRDF L8 (per-protocol f#tT)
A TE RS HA #[a] 3hA% RE
BMI 22.6+2.1 22.0+4.1 p=0.353
BXIEHD (kg) 24.91+6.0 25.0+5.9 p=0.820
FRIRF BNEIZISRE (72) 67.3+47.6 76.6+50.0 | p=0.383
S5EZ5 LAV (12) 5.7+1.3 5.0+1.3 p<0.05
BRBSITIEE (m /) 1.56+0.35 1.4340.21 p<0.05
BRASITIEE(m /) 2.04+0.34 1.82+0.34 p<0.01
2 A7Vl 1.42+0.16 1.46+0.21 | p=0.305
O0J€E25 7.317.0 5.84+6.9 p=0.147
HF140cmal g 10A(50.0%) | 10.A(50.0%)
OJFIvINME 11.A(55.0%) 7 A(35.0%)

OJEE(3E/1/2)

4AN/13AN/3AN

SA/10A/2A
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K15

E3E EOT M Z2#3R EDEERZELz20%0

75 EDDTFANDIER (per-protocol f##T)

A TE B HE 0] 3hA% 1=E
miI40cm | OA ( 0.0%) OA ( 0.0%) | P<0.01
mH#I30cm| OA ( 0.0%) OA ( 0.0%)
miE20cm 7\ (35.0%) 5A (25.0%)
0, 0,
75 b7z j BEIL0cm | 3A (15.0%) 5A (25.0%)
F#40cm 8A (40.0%) 9A (45.0%)
FH#30cm | 1A ( 5.0%) 1A ( 5.0%)
F#20cm | 1A ( 5.0%) OA ( 0.0%)
F#10cm| OA ( 0.0%) OA ( 0.0%)
XARTE (EWilcoxonDFF ST ENERARTE
16 L3RR 0EENBIEDZEL
¥ 3 A%
(28A) (28A)
BIC4E 6.A(21.4%) 11A(39.3%)
. o A(C2-30m 8A(28.6%) 9A(32.1%)
U&;i’,,?ﬁ%%h E1E 1A( 3.6%) 2A( 7.1%)
Blc1-3E 4N (14.3%) 3A(10.7%)
LTURL 9A(32.1%) 3A(10.7%)
BlcaE E 6A(21.4%) 11 A(39.3%)
sAlc2- 3A(10.7% 9A(32.1%
A4S TUSOEE o (20.7%) (32.2%)
(28 ADERE) iE1[E 3A(10.7%) 1A( 3.6%)
Blc1-3E 2A( 7.1%) 0OA( 0.0%)
LTV 14A(50.0%) 7A(25.0%)
BlC4E - - 19A(67.9%)
] NV JB(c2-3[E - 9A(21.4%)
(28 ADAEE) B 1[E] - 1A( 3.6%)
Blc1-3E - 1A( 3.6%)
LTV - 1A( 3.6%)
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E17

#lBl¢35B& DA DZEA{L
=] 3hrA%
(28A) (92.A)

Ja<hn 15A(55.6%) 16 A(59.3%)

/. (A 7A(25.9% 9A(33.3%

-6 Bl- FOm# i (25.9%) (33.3%)
(27 ADRE) PEERV 2A( 7.4%) 1A( 3.7%)
HiDfEL 3A(11.1%) 1A ( 3.7%)
VESTREL OA( 0.0%) OA( 0.0%)
<k 12.A(44.4%) 13.A(48.1%)

10A(37.0% 11.A(40.7%
BB BROBs oA et (40.7%)
(7 ADERZ) hEERL 3A(11.1%) 1A( 3.7%)
hiRbDfEL 2A( 7.4%) 2A( 7.4%)
VECEL OA( 0.0%) OA( 0.0%)
fa<hn 12.A(42.9%) 13 A(50.0%)

10A(35.7% 7A(26.9%

FROBH BLIEL ( ) ( )
(28 AN ERE) hEEREL 2A( 7.1%) 4N (15.4%)
hiRDfEL 4\ (14.3%) 2A( 7.7%)

0ECEL OA( 0.0%) OA( 0.0%)

X 8
18 RTEBO7Yr— NAE
BERICTSMLTATWLWHADBTLEN?
| FRERT e
Bemn-ot

oakrviELvbhBlTcLEL

MeThifiicEd
HlicE %
CesoTHiEL
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E23 HE5VE HIFEE (770) OEME

shA# (B/%&) 77N (21A/56A)
2015 8A (58 3A %I 5A)
EETED 20165 32A (58 9A %Z23A)
ShMAH (8/&) 20174 21A (38 6A %Z15A)
2018%F 16A (58 3A %Z13A)
Fin 74.9+4.4 F
BMI 22.6%2.7 kg/mz2
RXIED 26.3+6.5 kg
RABITERE 1.81+0.27 =
2y iiiIF Shva S 72.1+449 P
2ATYIE 1.41+0.14
O03J€25 (66 AHIZE) 7.949.9 =
A5 1 F RO IREIEE
(66 AR HAAN/ 62N (6.1%)
24 HEHV\E HEE (77.A) OESHEHIRR
2EFE0SMAR (8./%&) 77X (21A/56A)
EC4EI E 20A(30.3%)
EEBIE EIC2-38 16A(24.2%)
(VA—F>Y DEIE) H1H 6A( 9.1%)
%66 ADVHFE B1-3E 5A( 7.6%)
LTLWEW 19A(28.8%)
3FEFRME 26A(39.4%)
EEBE 2FEFRNME 18A(27.3%)
(Oa ML D) AJ9vyk  1A( 1.5%)
X 66 ADRE hheElF 7A(10.6%)
LTLEW 14A(21.2%)
BIC4EI E 24X (36.4%)
EERIE EC2-38 19.A(28.8%)
(OJMLDO=EiiE) H1B 6A( 9.1%)
X 66 ADVHRE B1-3E 3A( 4.5%)
LTLEW 14A(21.2%)
EC4E E 8A(24.2%)
EEBIE iBc2-38 3A( 9.1%)
(UA=F>2. OIS DES)) 18 3A( 9.1%)
%66 AN EE A1-3E 2A( 6.1%)
LTLwiEw 17A(51.5%)
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25

HEELR HESE (770) OEE

EmMAE (B/%)

77X (21 A/56\)

OJEE
(66 ANEEE)

JF0IE 18A (27.3%)
OJE1 36A (54.5%)
O0JE2 12A (18.2%)

O3FIy 7%=
(66A)

JEZ= 31A (47.0%)
Z3 32A (53.0%)

*1IRH14A, 2IRH13 A, 3IRBE3A.
4I5E2 A, 5IRE3A

LhRDREH
(66.A)

w<BL 37A (56.1%)
PUEL 23 A (34.8%)
hEE 4A ( 6.1%)

b 2A ( 3.0%)

FRrDEH
(66.A)

w<BL 32A (48.5%)
PUBL 27 A (40.9%)
hFE 6A ( 9.1%)

b 1A (1.5%)

TRDEH
(66.A)

w<BL 32A (48.5%)
PUEL 25A (37.9%)
hFE 6A ( 9.1%)

b 3A ( 4.5%)

&26

OJMVNTAZIRDFES Pre-post-followZELEE:
(intention-to-treat f#4T)

RIS (‘gJE) %L’;’Ei? PSS SEL
BMI 22.91+2.7 22.81+2.7 22.71+2.5 n.s
mAIEN (kg) 27.616.9 27.81+6.9 26.416.6 1>3, 2>3
AR A DS ZBFRT (F2) 57.9146.1 77.2145.8 72.71+45.3 1<2, 1<3
S5EIZ5 ENDESRE (72) 7.3+2.2 6.7£1.8 6.91+2.1 1>2
BRIETEE(m /D) 1.41+0.22 1.54+0.19 1.39+0.17 1<2, 2>3
BRASITERE(M /) 1.78+0.33 2.06+0.26 1.82+0.26 1<2, 2>3
2 AFVIE 1.43+0.14 1.49+0.15 1.41+0.14 1<2, 2>3
OJ€25(K) 8.218.1 6.9+7.6 8.61+10.4 n.s
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27

OJRVTTAZIEDF LS Pre-post-followZE L
(intention-to-treat f#4#r)

—_ ME 3n A% BE5NE
I E B3 (pre) (post) (follow)
gﬁ”é'}?%“;g 30A/28A 370/21A 28A/30A
(AT D %) (51.7%) (63.8%) (48.3%)
OdFIvs
_ 33A/25A 25A/33A 32A/26 A
ZNE/IERAE
(Ezgad';/o ) (56.9%) (43.1%) (55.2%)
OJEE(IE/1/2) 18A/30A/10A 25A/25A/8A 16 A/30A/12A
% (31.0%/51.7%/17.2%) (43.1%/43.1%/13.8%) (27.6%/51.7%/20.7%)
28

Pre-post-post OJMLNTAZIRDFED

(intention-to-treat ##4fr)

el 3hA% BBV

(pre) (post) (follow)
mIA0cm | 2A( 3.4%) | 2A ( 3.5%)| 1A ( 1.8%)
mWI30cm | 1A ( 1.7%) | 1A ( 1.8%)| 3A ( 5.3%)
m20cm | 12A (20.7%) | 9A (15.8%) | 11A (19.3%)
fﬁf mHI10cm | 13A (22.4%) | 8A (14.0%) | 14A (24.6%)
52k | HH40cm | 26 (44.8%) | 28A (49.1%) | 24A (42.1%)
HH#I30cm | 4A ( 6.9%) | 9A (15.8%)| 4A ( 7.0%)
KH#I20cm | OA ( 3.6%) | OA ( 0.0%)| OA ( 0.0%)
KH#I10cm | OA ( 0.0%) | OA ( 0.0%)| OA ( 0.0%)
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OJRVTAZIERDF LS Pre-post-followZE L
(OO MLBE2EI LikERE per protocol fi#)

AR (*;JE) -’('I’j‘o’izf DSV SEL
BMI 22.612.6 22.612.6 22.21+2.8 1>3, 2>3
mXIEH (kg) 28.51+7.5 28.41+7.9 26.71+7.2 1>3, 2>3
BAER A M ZBSRE (F2) 59.8+46.2 78.91+46.4 74.5+45.1 1<2
S5EINZ5 ENDRFR (2) 7.41£2.2 6.9+1.7 7.0+£2.3 1>2
RIBEHTEE(m /) 1.40+0.19 1.5240.21 1.38+0.17 1<2, 2>3
BRAHTEE(M/) 1.81+0.35 2.031+0.26 1.821+0.27 1<2, 2>3
2 AFVI{E 1.44+0.16 1.49+0.16 1.42+0.15 1<2, 2>3
O03J€25(=N) 8.81+8.6 7.018.5 9.0+11.7 1>2
E30

OJMLNTAZIRDE LS Pre-post-followlbs
(O3 bLBE2EI LikERE per protocol fi#thr)

e ME 3 BEENE
S TE RS A (pre) (post) (follow)
E,J#ﬁuél}?%n‘;e 22A/18 A 23A/15A 16A/27A
ek (48.9%) (60.5%) (37.2%)
&ﬁnajﬁ%y;ﬁ = 20A/20A 17A/21A 19A/24A
ot figesid (50.0%) (44.7%) (44.2%)
OJEE(IE/1/2) 12A/21A/7 A 16 A/16 A/6A 12A/22AN/9A
% (30.0%/52.5%/17.5%) (43.1%/43.1%/13.8%) (27.9%/51.2%/20.9%)
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3
1I:I:I MTTAZIRDEES Pre-post-followlbisk
(O3 bLBE2EI LikERE per protocol fi#th)

i 3h A% HBEENE

(pre) (post) (follow)
miI40cm 1A ( 2.5%) | 1A ( 2.6%)| 1A ( 2.3%)
miI30cm 1A ( 2.5%) 1A ( 2.6%) 2N ( 4.7%)
mi#I20cm | 7A (17.5%) | 6A (15.8%) 7\ (16.3%)

iZ5 | ®iI10cm
EhHD

9N (22.5%)

7 (18.4%)

12N (27.9%)

FAN| EHI40cm | 17A (42.5%) | 17X (44.7%) | 16N (37.2%)
EMI30cm | 5A (12.5%) | 6A (15.8%)| 5A ( 11.6%)
E#20cm | OA ( 0.0%) | OA ( 0.0%)| OA ( 0.0%)
EM#10cm | OA ( 0.0%) | OA ( 0.0%)| OA ( 0.0%)

32

HEHVR BV >r—-MRIEHE1745B0F LD

EMAE (B5/%)

174N (40N /134A)

FEILD
EMAE (5/%)

20154 25N (38 5A #Z20A)
2016%F 69A (5518A %51A)
20174F 49N (5511A %38A)
20184F 31A (38 6A #25\)

Filis 75.6+5.2 F
O03¥25 (66 NBIE) 9.2+11.5 =5
185 1 SF D EREIEE

(173 M HVRE) 511N/ & 162\ (6.4%)
ENEREE 511N/ & 162\ (6.4%)

(173 ADHRE)

PIAEMEL 2AEZIE2 4N EHEL: 3 A
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E33 HE5\H BV T—MNRIEEH17420FLD

EMAE (5/%)

174\ (40N 134A)

EENER

E(c4E
E(c2-3H

49 A (28.3%)
50.A(28.9%)

(VA—F>% DEIE) H1R 22A(12.7%)

X173 ADERE A1-3E 14A( 8.1%)

LTLAL 38A(22.0%)

31BN 63.A(36.6%)

N 2FEEENE 48 (27.9%)

(R 2299k 6A( 3.5%)

5172 AR BHRB5 4A( 2.3%)

' = ek 20A(11.6%)

LTLAL 31A(18.0%)

BIC4AE E 54A(31.2%)

EENRE BIC2-38 59A(34.1%)

((EINVOES )] @18 18A(10.4%)

X173 ADERE A1-3E 12A( 6.9%)

LTLAL 30A(17.3%)

. B4R E 32A(18.8%)
EEBES ek

ey \ BIC2-38 44A(25.9%)

(7 :Fo)’ééb?jl"’u” B1H 30A(17.6%)

q A1-3E 10A( 5.9%)

H170A MRS LTURL 54A(31.8%)

X34

HEEVR BRIV OT—MREE174420D0O1F250F(E Fe

OJE25#F&156 A
AR o) | (o) | (lolow | BEHLE
24 (156 ) 8.91+9.6 6.9+8.9 8.9+11.3 1>2, 2<3
2015F2mME (19A) | 4.3+£3.8 3.7+3.4 4.71+4.7 n.s
201652mE (66A) | 8.71+9.3 6.618.4 8.2+10.4 1>2
2017¢F2mE (47A) |10.1+11.5| 8.3+11.7 | 9.8+13.0 n.s
2018%F&m#&E (24A) | 10.618.5 | 7.5+6.4 | 12.4+12.9 1>2, 2<3




B35 BE50\E& FRi7YIr—MNRIEE174200OJ€250Z1{t o

OJFIvIfREH158 A
AR5 #[E] 3hrA% HEs5VE
(pre) (post) (follow)
OJFIVI%4E /IEXRHE
(ZHED%) 95A/63A 84AN/74AN 87A/71A
24 (1580) (60.1%) (53.1%) (55.1%)
OJFIVI%E /IERHE
(EZ%%@%) 11*/09A 11A/9A 9A/11A
2015ESIE (201) (55.0%) (55.0%) (45.0%)
OdF1vIi%E /FEZEE
(EZ%%OJ%) 36*/:23* 34A/33A 34A/33A
2016ESME (67A) (53.7%) (50.7%) (50.7%)
OJFIVI%E /IERHE
(%3’2#%0)%) 30*/%7* 24AN/23 N 27A/20A
2017ESIE (A7) (63.8%) (51.1%) (57.4%)
OJFIVI%4E /IERHE
(.E:?(g%@%) 18*/06A 15A/9A 17AN/7 AN
2018ESIE (24M) (75.0%) (62.5%) (70.8%)
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80

2
12

2 5 Timedup Gotest
30 SPPB  ADL FIM QOL EQ-5D MNA-
SF

2013
21 2 L
2007
4

23
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80

5-9) 19-116

2010 10 2

12

Fried

11

Timed up Gotest 30
SPPB  Short Physical
Performance Battery FIM  Functional
Independence Measure
EQ-5D EuroQol 5 Dimension 5
MNA-SF  Mini Nutritional Assessment-Short
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Form

SPSSversion 24.0J

- 21 -
Geriat.Med.51 9  889-893,2013

)
2014 01-02,2014

) NakamuraK  Theconcept and treatment of
locomotive syndrome: its acceptance and
spread in Japan. J Orthop Sci  16(5):489-
491 2011

https.//locomo-joa,jp/

27
407-410 2012

)

MB Orthop 24 7 57 63
2011

)
49 476-482 2012

)

Osteoporosis Japan23
99-107 2015
) Ito Shinya Hashimoto Mari  Aduma Saori
et a.: Effectiveness of locomotion training
in ahome visit preventive care project: one-
group pre-intervention  versus  post-
intervention design study. Journal of
Orthopaedic Science 20 1078-1084
2015

)
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( )
44 97-99 2010

) Fried LP, Tangen CM, Walston J, et al:
Frailty in older adults: evidence for a
phenotype. JGerontol A Biol Sci Med Sci
56: M 146-156, 2001.
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1. Tadano S, Tanabe H, Arai S, Fujino K, Doi T,

Aka M.

Lumbar mechanical

traction:

a
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biomechanical assessment of change at the
lumbar spine. BMC Musculoskelet Disord. 2019
Apr 9;20(1):155

2. Wong LKF, Luo Z, Kurusu N, Fujino K. A
multi-body model for comparative study of
cervical traction simulation - development,
improvement and validation. Comput Methods
Biomech Biomed Engin. 2019 Jun;22(8):806-
814

3. Wong LKF, Luo Z, Kurusu N, Fujino K. A
multi-body model for comparative study of
cervical traction simulation - comparison
between inclined and sitting traction. Comput
Methods Biomech Biomed Engin. 2019
Jun;22(8):861-868
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nsin Il type 1 receptor

increases bone mineral

density and left ventric
ular contractility in a

mouse model of juvenil
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2019
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no H, Seino S, Yok
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Pathway from gait spee
d to incidence of disabi
lity and mortality in ol
der adults: A mediating
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Y.
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Reference values of gai
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dwelling older Japanese
adults.
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Sakura R, Watanab
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Kim H, Kitamura
A, Inagaki H, Mont
ero-Odasso M, Awa
ta S, Shinkai S

Overlap between apolip
oprotein Ee4 allele and
slowing gait results in
cognitive impairment.

Frontiers in A
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nce

247

2019

Y okoyama Y, Kitg
mura A, Yoshizaki
T, Nishi M, Seino
S, Taniguchi Y, A
mano H, Narita M,
Shinkai S

Score-based and nutrien
t-derived dietary pattern
s are associated with d
epressive symptoms in
community-dwelling old
er Japanese: A Cross-se
ctional study.

J Nutr Hedlth
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23(9)

896-903

2019

Taniguchi Y, Kitam
ura A, Ishizaki T,
Fujiwara Y, Shinozg
ki T, Seino S, Mits
utake S, Suzuki H,
Y okoyama Y, Abe
T, Ikeuchi T, Yokot
a |, Matsuyama Y,
Shinkai S

Association of trajectori
es of cognitive function
with cause-specific mo
rtality and medical and
long-term care cogts.

Geriatr Geront
ol Int

19(12)

1236-1242

2019

Kim H, Awata S,
Watanabe Y, Kojim
a N, Osuka Y, Mot
okawa K, Sakuma
N, Inagaki H, Edahi
ro A, Hosoi E, Wo
n C, Shinkai S

Cognitive frailty in com
munity-dwelling elderly|
Japanese people: Preva
lence and its associatio
n with falls.

Geriatr Geront
ol Int

19(7)

647-653

2019
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okoyama Y, Fukuda
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Dose-response relationsh
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osition indices and all-g
ause mortality in older
Japanese adults.
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