(3) #ER (B)
QEBECEEZERL (p=0.1285, 1 test;

p = 0.0935, Fischer's exact test)

Efhva REED~IrH) ki
ADL HEFFEE 15 17 0
ADL ET# 12 32 2

» (4) $ER (&)
QBIZEEEHY (p=0.2313, X test;

p = 0.2115, Fischer's exact test)

B3 REFY~ITBh 8
ADL ##s8t 13 19 0
ADL{ET# 11 33 2
» (5) BF
QEECHEZDY (p=0.0465, ¢ test; p =0.0289, Fischer's exact test)
ZvA REFO~Ir8h NI
ADL #efsas 26 6 0
ADL & T# 25 19 2

(6) BR (FEX. %tME)
QEECAHEELL (p=0.1146, y* test;

p = 0.1013 Fischer's exact test)

EhvA REFO~T8) ~E
ADL #EReRE 17 15 0
ADL & T# 15 31 0
(7) EX
QBECHEZL (p=0.1184, ¢ test; p =0.0777, Fischer's exact test)
A REF Y~ Bf A
ADL #5535t 9 23 0
ADLET# 5 39 2
(8) HoBiE
QEEITHEEZDY (p=0.0402, *test; p = 0.0257 Fischer's exact test)
B3 REFV~I8 A
ADL #eReEs 14 18 0
ADL & T# 9 37 0
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(9) A®g
QEECEEERL (p>0.9999, y test, Fischer's exacttest & %)

A REF0~NBh NS
ADL #ERpEE 1 30 1
ADL & T8 2 41 3

(10) BRRE

2BETHEBEZEL (p=0.4858, y’test; p =0.4861, Fischer's exact test)

ABERTEE T 225 ~EA
ADL #ERFRE 18 14 0
ADLETE 20 24 2

(1) BIEOABHE
QEECHEZRL (p=0.1525, y*test; p =0.1033, Fischer's exact test)

A P »HD BR
ADL #EFRRE 28 2 2
ADL X TFE 32 9 5

(2) BEnE AN} [EZEED2ENTOT
(3) BEhOBEL (FA] EEED2EFITOT

» (4) U=nE (KAL)
QEZAEEEDY (p = 0.0014, y test; p = 0.0008, Fischer's exact test)

720, Bk Liobwd - EEERERE KA. ot
ADL #EFFE: 21 8
ADL K TE i3 29 4
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2 (5) DBl (KAL)
SEEICEEZDHY (p = 0.0029, y test; p = 0.0013, Fischer's exact test)

TE B FE-BiohRw
ADL Hefgt 28 1 3
ADL {ET# 28 16 2

(1) ENEREDEE

QBACHEZELL (p = 0.0924, x*test; p = 0.0582, Fischer's exact test)

7e L HY ~H
ADL #ERFEE 6 26 0
ADL KT 2 44 0

(2) ENFREDEEDEE
OBEICHEEAL (p>0.9999, v* test, Fischer's exact test & )

ERERL EEHY NG
ADL #efsEt 10 22 0
ADL{ETE 15 31 0

(3) NERBRY—EROFIH
QECHEZLL (p=0.4055, ¥’ test; p = 0.3329, Fischer's exact test)

2L HY ‘ 7<BR
ADL #ER8s 19 13 0
ADLKTE 32 13 1

» (4) HEFIER
QEEICABEEDY (p = 0.0093, ¢ test; p = 0.0061, Fischer's exact test)

2L HY N
ADL #EF8f 23 9 0
ADL K& 43 2 1
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(58) FE=VOElL

QEIIEEERL (p = 05133, y test; p = 0.4840, Fischer's exact test)

L HY <BH
ADL #E58 20 12 0
ADL K T# 23 21 2

(6) %tk - AEZOEIL

QBHTAEEARL (p>0.9999, ” test,

Fischer's exacttest & %) -

2L »HY BR
ADL #eRes 32 1 0
ADL K TFEE 41 1 4

(7) = BFATL ORLOFE

QBCHEERLL (p>0.9999, 1 test,

Fischer's exacttest & %)

L »HY A
ADL HEFFEE 32 0 0
ADLET#E 42 1 3

(8) *fF (R) LLTOREIDHE

QBITHEERL (p=0.8548, y test; p =0.4179, Fischer's exact test)
Ho 2L RER
ADL #efe5¥ 1 27 4
ADL & T8 0 39 7

(9) #%: BIETE ODE{LDOFE
QEECHEERL (p=0.3755, y* test;

p =0.2991, Fischer's exact test)

&Y 7L RER
ADL #Efegs 3 24 5
ADLET# 1 37 8

HETFRE~OBM BRI L OBLDOFE
QEICHEZRL (p>0.9999, y” test,

(10)

Fischer's exact test & 3,)

HY 7L REA, BE2RL
ADL #EFFEE 0 24 ‘ 8
ADLIETE 0 36 10
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RS T O BIES & REIEIZET A5

AR E BY M
BIRERKFERIH 2%

A H#W

ERHFEOBFEERT2HESERO—DE L TERER, ZRRENHTONS. HEHOET
M0V, IEEREE SNBORET, BENRERE & EAVER TERWREDERAHIRT
5. ZOREBIZDOWTERAE, HHEHROZFRELHNMETNS S I &, SHHERIIESHER
EOEMIBENTHBE, REERELZ 1. /-, WEH, BHICIBTLIBRELZRIE, FE
BBITHEWEREHNED LF %R U THRWER & MREBETAHET S 2). ZN50ERE,
HEEECERRAESZEL, OLTREHEOEBHEEETAEDRNS I EETIICTE
INB. LA, BEOEFR, BEOEIZEDRIBEHOBIED L MRIHBICD LWTILEZ
EAEBRBHEIN TR,
RA&Z, IR Ve (near-infrared spectroscopy, NIRS) 2MERETRIIOANE/ OE &
DELE% real-time THIETE A I LICEBL, THHLFEH THMLRTENRRD L,
ZONIRSIEUNEUF—a >AOIGANETEL et Lk 3). £/, REMHEFZ
B W RS OHRETEME D B4 R 5, Y, flexion-relaxation I&RE EMNV AR FERYITMHE
BaNDDH5. LirL, ABRHOBEL D)7+ —< A BESZ, REMHERK S NIRS
ERVWTHEBICHE, BRELABREIIZEAERYZ5R0N 9. T TAHREIIEITS BRI,
BRMEOLRBDTY S AL NEENBREHONGIES, HEY, iRBRBICEA2EEBEND L,
TSI INEDT T A FREERDEBHHEMTOUNE) F— 3 > EZRET D720 DERET
— Y E/DHETHS.

B. Ak

VEAEE I EEREE S EEEEEREREENRICO MOV ERDT—FERBL /2. AF
Bl BEEHE, SRS (BEERRAVZY, BEREEEREE) 2dfel/z. #%
EEELSLUTERERORLWERELE 74 GTENS 15/%, THFERH 63K, RBBLLT
BEEREOKT 2% (2458, 265, EBHEEEREBEIH (B24, 57T 721K K14,
79 B ERHELE. FREZTICYZo T, TORE, EREEZ TS ICHEBREICHAL,
2B OREBE/TITO .
EW G ESHT Myo System 1400 (NORAXON #:, USA), miiid TOS-96 (hAFw U, ®
) EAWE. BERIESRH S UTE 4 BHESREHME), TR E L TRRBZEN BF) 2%
A2, AFRO MF, BF 2zt 2, EMICERHEOEMERE L. S UDITREFRREML,
B TOAE EIEE (LML VREFENE EIH X ¥/ submaximal contraction), FEEAMIZ
g, JEN (Bb73URL), SISL, SIAL 45 EARSETE, SO, IO 90 BEfREETE, AL, AL
45 EERBRETE + 10keg R AN (BEEWRE FHICES), i, I 90 EAEEHFIE -+ 10kg &
EWAR, i, OBEZEGMICTOE. AREEEED 30 M, AREEESEX 1 0ME
UREIERI D%, REMERL 1 AMELE. SEEROBHESE, ~NEJ/OE 12Ty
7 A (Hbl, BIZERRLOBANES/ DY BOENER), RFFTEFREME (0802) ZHE L. &
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HEREEWRAEED 2 flICB W T, WRICERICEELZ.

C. #%R

DEEEREICBIT R
a) ZAPHEX
BESHERCB T A2EEEHOMHEET, B TOEREENRLHIEFRN &, 45 EHF
A, 45 EARRETE + A7, 00 BEAREIE, 90 EARaE + Mk S HESHENE R L2,
CNIEEREESFERACEATH - 2.

b) NIRS
EHRGO Hol 13, ABRESEBETLERE T2, £8%E2 &2 E28ITET, B, KEaTEEE,
KA EEME+ AR TIHABICERL, MNLHEELEABICETLE (B 1). rSO2idk
BEIE, fE+AEFOBREXITESLE (H2). INSORLIZEEREELIZEAERAED
R ER L7z,

1.5
A {/\ st it /\ o st /\ ot

”’jWLJWWL\JL

908 45F 90fE

-+ 10kg +10kg

R R#

0.5

E1 Hbl OE BESESE (64 BmRHE)

TN

2 rSO02 D&k BEEEHE (64 L)
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NEBEEBEICBIT 58

a) KEHEX

BHERED 3 FICB 5 BEEHOBERL, BANCIRESESCRYEBRE S 1TERR
D TH 7. TbEEIIASREEIENRLHEHNE L, FBIE BRHOMAREH®
WRRTEEN ML 7=,

b) NIRS

JERTREERAEED 1 FIICBWTIE, Wi TIEMOZRENSAMIC HbI NEAL, AfifZ2E>
THHREZCETTHOAT, 45 EFMBETIEI LR U THBWEREZHFA, MM THETORER/NE
<, THIT 90 EAREIEME L0/ & 23 TEHOBVWEADLEDIKEZDROBEZEITI ST
LINTERpo7z (M 3).

3 #liAT Hbl 0%t (EEFEEERER, 57 RBE)

AEFITHE, ERESEFOBMIRNEHEL, FINECE 3, 5§ 4 EHES ORI R
DEEHEICKH 10cm OHETIBEMA/Z. M8 3 » A TRKKICRIELZE I3, BlEF HENE
BEFADOATRELI TREELRITCER. BRIT, B, stEEE 818+ afik T
ERUCEDWCHUI R EAT 22, MATIIEEHEARIET I 2 EREFTIWNS —2%
RL7Z (4. o 141 (79 5%, &) BT SMEHRE T AKOEANED 51/z. I7&
bE, BEORICERORAITRS Ao, EiEL582L HI B EFLAXET, Ui
EEOTHETORERNE L, REEZE LT HI EEWEEHER L TWAERATH 72 (K 5).
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v \m,\v,«/"w\,\,

4 fivtk Hol & L (K7 LRE—EHD)

W\

A

5 #ial Hbl O&ft (BEEBELENREE, 79 mth)

D. ER

SEBIE U7z Hbl 12, BlIEEHMOBRANT/OEBORLERERT D, T0O LEITHIETHA
ONEJFOECENEML I EE2EBKT S, SHOKRFTIE, B TOEBRESICHLTE
AREEREIE, TROBEEHMNEMENHEZ Lo EEXTOEMBNERTH 2. DXD
BFEEHITBNTE, BOMHEIHEE &ROEGE TIIHOIEREEDIMIREIRB O R D LHEINS.
Yoshitake & 5)id, NIRS & AW TEHEEH O MK EZEE L, A2 E (isometric contraction)
TIIMEEITED L2 EREL TS, Albert 5 4)id, FHREOKENS, X5DEEH2HD
BLEFRCELDIABER CTIXMBEEIZEML 7S5 F—ICETHEHREL TS, ZOENWOH
HIZARHTH 20, FBROFE, BRMOBRIHEVWH NEBICEF TS5 ENWIEEET, 8D
OFEDEIE CRAIICBESHEDEIBMTH D EEAFNEENTHS. BLOBEBRIIHNE
DOERERZ UERNCHORKOETEEZTEELLNS. TREZHEFIIBITDRETIE, &
FEREMNT D EHIEIZ LD Pumping fEAICEK D HbI NEADTHENDIEE J) EFEZED
BTh, BliEEZDZHNZYUTHB. LML, FRPVFEDSN/AFICHBNWTS HbILIZEML T
B, HIGEEmMBESHELEWENHZ ZEHEZ LN, TROBNHEETHS.
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rSO2 DFsRZEH D &, ABRERICHTHARIE, EBAFKFICBOTRATOBRELMETLT
Wiz, 90 EARRETE, 90 EAREE +EEMAFIIL, 2EMENEDDSWVWEHRALD, BE
MOERESODETEZADERTOBRBEEREDHAL TVLLEEIND. SHXEFEHO
BOEIETRIICBELSRDVIIBN THEENDIBEEEZRDOE S &, SAKEFIEEE,
B TOEBEENC LR THOMIKEREE WD S TIREBHOBFRMICE > TIHARDZ WY
F—RAEVNZD. ZOBEIR, BEHELZEOLABRHOEEFREEEZ D L THEBERA
hTHAD.

B EES T, FCHBANFCERFORETNELEKT L. SEBRELEZ 2 FIE, ®
CEFEEMNATBY, EFZERTSEE TAhLEEREHZIGES S TICRETL KD
EZLTWS EEZ 5072, Sihvonen 5 6)i3, EBHEREE Tl AEear/REER LRI
RTHBEHNENERELTVED, ZHNTBRIEHEDLRRZ> TBOSEIOFEREGOET@Wm L
B ERTERN., Fz, ARMBRICEEHZIESETWRNEND Z LRMOBEAE
LTWBAENENRHS. SEO 2 FITIERERICHERXTTES (SEIIRB_ED) IT58WE
RO 5N, TNSDORAIDNTIRSEBEMAZENTRFTOILENDD.
SEWMEICBT ORI T, BEFCBVLWTIIBEEEHOBHED & MREEBIIEEE & FAROER
ERTIENGNo . BACRIAAREIZIREERIECBVWTHREIESEHIETHY,
BEE, SBENSBONZINSOEBT 413, B, BT EES, B, I, 7
PRRETE, ARHE+EBYAFLEOBERIIB 5HIEE, BMRBEBOREEN/T—5
ERIRTENTES.

ERERENEED 2 FIIZBVWTIE, BEREHRLTEEREVWERLEZ. TbL, BEE
BN 215D & T HARBRIEBE TIIBMOHEMA S 51258 <, MiiE &> THEMmITEEIT
ZULho, 1HITIE HL O ERICHEVBRWER2HFA L2 &5, BROREREEMmM, =51
BIEHNWTR I ZEN HEIND. AFITIIFMN (EHEHES DR, BEYE) XD mikEE
WAL, EFLERL TNWAIENSHETEEZZTRHLTNSD.
INLDEERZTEDDE, GRELBITLZEET 714 A2 NOEL, T72bbEMDFTENH
Iz-o-EEHETIE, BEEFORERE L TESEHOBHELNEEL TVNIEEL 5ND.
¥/, GHEFCZVWERTEEREEICY, BREHOBOLABNEANEEL THD IEAHES
N5, SEEFEZEFARDDPRNED, SBRIIEET I A2 OBl izG@mE, FREIREIC
BNTHRICRH T OLENDH S.

Lk, XEMGEXE NIRS 2 W-HiES), HmASIREOFME, BEORERKMFEH, FRihXo
REPBEIEDE L ZEHREOHRBICHO THI THS.

E. #&#

DEFEHICH N TIIE O IHE &SR OENHE TR REEN R D,

D OEHE, TROEERBRORMBEETHIBMICEZE2RK|IHOBIMTH 2.
YRR T, FIBEMEICB VW TIRZE T 2EENEETH .
HEFEHE BV THEBTEHOMINE & RITEEE CRKRTH D,
SERBHERZEIC BN TREFTEH OB MR NEFDH 5.
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Mini-abstract

Our protocol resulted in significant prevention of falls and fractures in addition to marked
improvements in balance function. Intervention comprised a new balance exercise and quadriceps
femoris exercise. Subjects were outpatients with musculoskeletal disorders who were 26 5-years-old
and displayed results of <15 s for timed one-leg balance test.

ABSTRACT

Introduction and Hypothesis: A study investigating chronological changes in the level of
required care showed that this level increases markedly for older patients requiring mild or severe
long-term care. The present study aimed to identify frail elderly patients among older patients with
chronic pain of the musculoskeletal system, and to assess the fracture prevention and fall prevention
effects of exercise therapy using stratified analysis.

Methods: This prospective cohort study investigated 683 outpatients with chronic pain of the
musculoskeletal system who were =65-years-old and displayed results of <15 s for timed one-leg
balance test with eyes open. Intervention comprised a new balance exercise and quadnceps femoris
exercise. The main outcome was fall rate, while secondary outcomes were the results of timed
one-leg balance test with eyes open and fracture rate.

Results: Fall rate was decreased by 44% (p<0.001) and fracture rate was decreased by 47%
(p<0.05) by 8 months after the start of intervention. Results of timed one-leg balance testing with
eyes open improved 2- to 3-fold after intervention (p<0.01).

Conclusions: Our protocol has been safely implemented at a large number of clinics in Japan,
and the reductions in frequency of falls and fractures suggest effective preventive care.

Keywords: balance; exercise; fall prevention; fracture prevention, musculoskeletal disease;

rehabilitation
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Figure 1la: Dynamic flamingo therapy
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