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R *3F b

HBROBBITIZL > TRLEBE LOTWERERFLTWS
BiiE, %5 OBELBECOWTDEEIRDRY,

22 T4E, RLEELSTVEBAREAORILER
RUEBROBLBIBIC SV THEL, REEALOK
BE2TRolk,

WRA %

1, %%

U ZAEMFRS U B ARBIERIZ ABE (£ AR
LT3 EEEABE2REL (8104, k184) LEAR
BHE (A2~30E, RECHETIERLEHEZEAN
2RI 2 —R) o TWBHERIBEAREA TER
Bz hnBohiclsh ($34, ®124) XKLL
oo ABEE AL, WIEH £ IRAEEZEHT79.8£6.65% (65~
905 Thy, ETXBMOTRBLTHRE, BOEER
FUERREOEROFEBEA L TWEIEDITABELT
W5HE284ThH5. BEEEAIL, 67.3+3.35% (60~T721%)
ThHy, HILBOEBEF LTV, ABREALR
EEAOWK, Fifikk LITR L. ARREAZBEOR
Bhid A %104 (36%), BAMTI3A (46%), HITHRR
FHELLEN4E (14%), TLTEHEFRELIL (4%)
Thole. AREBEEEREII44 (14%) Thote.
BEMNLRSOLOEHYDEIXIR (36%) Tholz,

R1 HREOE - £

ABEEA n=28 {BEEA n=15

5B # B &
60~60% 2 2 0 1
70~79 2 4 3
80~89 6 11 0
90~99 0 1 0
Bt 10 18 3 12

2. FE&:

1)ELBHEHIY I —K KBUBOBRLEEY AT A%
Bni, ZOYATARELHERBAERES T Lic
X D AR & LCARRIBE Hlcx B b DT, SHEGH
WAL DN AR YO L 5 RELIHESE ST
B LA S5 RTRR R RS 2 7 A Th B

BARRELHBORER, HREAZRHECHR

fricsrfe®, 2mEOBAFERRILRBLEDHE
EY, REEZHIEORET, BIREARREOELE)
BE0MHEORIEL 2 BT o7z, & bITRHA#%0.3He,
0.7Hz, 0.3Hz KRS & & 7k DBIIRFF O E LB R & &
MEANIZ2[E, ABEEAR1ERELE.

2) WHILRER L URHARINOELEEL, BEEE
HHEERS (X oh) LatgFmmRs (Y cboir <, 7—
#—La—4— (TEAC, R-60) ZAVT, T—7iCR
L7, EOBRBIEX 6, Y#TLcRkXiRE, @l
b= ART—H, BIUEREREE TCOLHETH

fiishic, @REIXEEY BMOFKRBOBTRDE,

FOBRORAEKRAE, VST ety 4 —TT235(R
FEK=%K. K) £ X ) FFT %K (k7 — Y = %#)
THLMIEBONRT -7 M RO, FITRHIX16
sec, 7Y v/ #HI7.8ms, SA2AR0.0625Hz TFT72 -
7e. Bz, £ ORBEEAHIRICI, 0.025~0.25, 0.25~0.5,
0.5~1.0, 1.0~2.0, 2.0~4.0, 4.08A LD 6 2DIZERAZ L
Tro F—FNRTU—{HiZ, 6 >OFEEEHERDONT—2
R AV OBFATRD,

3) ABtEADKE, BERROFE, DEVOHES
AT, BEUEE»LIER L, BEEAZEMRN
REEETRST. )

4) EBMMIIER4AFI0A~12ZATHoT.

5) HHMITIL, tRE, X*RELAV, fEERE S %L
TE2EERELL, WWRUTEERASY & L.

& B

1. #brE L REROELIBEIIC OV TAREA
LREEAOH LR LIRGFORLBEEMZE 1 17T
L,

ABEEAZ. # I OBRFK 15l OEBHT e~ THR

B33 Ch Y, AEENALRE (p<0.01), BH

B0.3Hz, 0.7Hz, 0.3Hz iX#h FH#930cut, 460, 220
TH D, B IEORRBC R TEEER L LN (p<
0.01) . BAEREF & FE 0. 3Hz DRI OER 213 EEH
LTWe, %7, ABREARBRBFIZIELSELKAT
bole, =%, BREEABRIEOBIRRIIN 7 al THY,
BAIREIM1Led T o 7z, B TI30.3Hz itzhEh
#16cr, 18 TH Y, HITHIEOHBRFHILRTHEZE
BAabhi (p<0.05), *70.7Hz DEREBEOEII,
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EADOEETFBHICBIT 3 LEHOBI

mV? *p<0.05 (MBI 3)
50 [ *p<o.01 (MUIRIHT )

N

B3 HERAAD =880 —l (T L RES)

#135ci CHIRBE DM S B TH Y, HRERZ LI (p<
0.01). ABEEA L EEEADLBTIZ, WHIERITIZE
10ROZERH B DD, ABRREAORILBROBIZEH
RBEEEADMIRL h Xk <, BEEADO.3Hz DIRE)
LHUL T e, ¥72, ABREAOHBOEMI, Kk
EAD0.7THz OERBIFF & ISEREIL T,

2. BILRs LRGBS DA R (X ) LETgAH (Y
) ORAEKD P —FART—K

ABEALBEEADOONORSOBFIE LT, E6
HE X&) OFHb—FART—EEE 2R Lk,

ABEZ AT, %L OBRERFFIZ4.6m V2 Th b, FIIRRF
138.7mV? L BRERRED 2 ChH D, A EEN L bk (p<
0.01). #RE1E T $0.3Hz, 0.7Hz, 0.3Hz i hFh11.0
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\ ' *p<0.05 (BIALI=#44 5)
cm } **p<0.01 (M=K )

mV?
10 r

(EHFmM)
(B1IRFH1E)

BB
=

_ HAER
(ABEEA)

HE B FER
(REEA)  (UEEA)  (MEEEA)
4 BYHREFAROX &Y D =5 A0—{EDMRF

mV?, 31.7mV?, 12.7mV? T 9, %L ORIERIC
THEERZ LI (p<0.01), ABREADECIITS
HboxbAThok, —F, REEATH, B0
IBEIE2.0m Ve, BFARARIZ2.9mV2 THY, FEERL DL
hic (p<0.05). 0.3Hz, 0.7Hz, 0.3Hz DRHFETIE,
ZFh¥N5.8mV? 28.3mV?, 7.5mVZ TH Y, gD
BRI THERES A bR (p<0.01), & < 120.7Hz
DEBEF T XL OBRBEOIRIZFUE ThH oz, EEA
BeEA, @EEEA L bIT0.7Hz # 00.3Hz DEMHIZFE
XY KRELRoTVE,

FIRRICABEEA L @EEAORESR (Y ) O h—
BN RT —{ERE 31TR Lz, '

ABEEA O OBIIRFFX3. TmV?, PIIREFIZ6. ImV?



®

*3F f

£2 ABRZEADOEARYWE n=28

0.125~0.25  0.25~0.5  0.5~1.0 1.0~2.0 2.0~4.0 4.0~ (Hz)
e 2.339(42.81)® 1.22(26.39) 0.96(21.77)  0.32( 7.04)  0.06( 0.62)  0.02( 0.06)
EEE 2.4 1.14 0.88 0.32 0.08 0.02
mrmmyy Y 0.96(26.06)  1.05(27.21) 1.00(26.66)  0.53(15.37)  0.20( 5.13)  0.06( 1.91)
BMES 113 1.23 0.94 0.60 0.37 0.08
w4 3.42(35.46)  2.40(31.27) 2.02(22.63)  0.69( 8:37)  0.16( 1.8)  0.03( 0.42)
BERRX  mowps 30 2.10 1.86 0.59 0.20 0.03
2 1.44(21.08)  1.45(25.59) 1.94(34.10)  0.81(12.53) 0.35( 5.14)  0.07( 1.55)
B LLPARR (Y) B 2.26 1.14 1.55 1.14 0.56 0.06
X —0.3H, T 5.56(48.29)  2.51(25.72) 1.90(16.73)  0.79( 7.62)  0.14( 1.31)  0.03( 0.34)
SR g 4.3 1.49 1.90 0.61 0.17 0.05
mmy -0k, T 1.22(25.52)  1.24(25.88) 1.37(20.35)  0.57(12.79)  0.23(4.78)  0.07( 1.67)
N2 mmpEes ) 37 1.16 1.30 0.58 0.28 0.08
_ b2 2.53('8.11)  18.17(57.05) 7.52(23.87)  2.86( 9.03)  0.50( 1.68)  0.08( 0.27)
BHX—0.THz gogmee 1 77 7.50 3.67 1.77 0.39 0.05
3 020 1.02(17.06)  1.99(30.88) 2.01(29.66)  1.05(16.07)  0.31( 5.01)  0.08( 1.32)
BHY—0.THz goumes /g 1.33 1.54 0.79 0.21 0.06
_ ¥y 6.39(44.91)  3.07(26.71) 2.01(17.49)  0.98( 8.37)  0.23( 2.11)  0.05( 0.42)
BBIX~0.3Hz mrommse 549 1.65 0.92 0.61 0.15 0.03
Y —0.3H; T 0.84(22.56)  1.02(29.52) 0.86(27.25)  0.46(13.06)  0.19( 5.47) 0.07( 2.14)
P2 v 0,93 0.86 0.60 0.55 0.18 0.08
1) mV?

2) ( )P9IX0.125~0. 25 MR IR bkl & 3 B HIA

ThHY, HERERHLIE (p<0.05) 8, Wbox bk
Tholk. BT, 0.3Hz, 0.7Hz, 0.3Hz XEh%
H4.7mV?, 6.5mV?, 3.4mV2 Th b, %R L0.7
Hz DRBIFICEBER B bR (p<0.05), ¥k, &
FANTIE, BIEBIIREL.OmV?, BIEE2.9mV2 Th Y,
#RBHFS T120.3Hz, 0.7Hz, 0.3Hz #82hEh2.6mV?,
4.0mV? 2.0lm V2T Y, 0. 7THz KB EERH bk (p<
0.05). |

3. EAFF L AI%RF R OBE

% ILR OBAIR & BAEROEA R (X @) LAt AR (Y
) OBMRER4ITTRLE,

ABEE A b BRRRES (3 5 I AS 44 5 41 B T HRIE
DETBKEVEARSH Y (0.05<p<0.1), BRI ILE
AEHADRESERCARE P ok (p<0.05), —F, &
FEE N IR AR DRIBICIZ & A YER Mo T BD,
ABREATEE L VEEORBNAE L, MRMBICAE
WZ ERBRE I,

4. WIbRE L IRIERE OF BB O

ABREND BRSBTS R 2 1TR L, EEFRICON
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TIXRAARAF0.125~0.25Hz 23 bIRIEMMOBE N K E L,
¥V T0.25~0.5Hz, 0.5~1.0Hz OIETH Y, FAIRRD
FHE OB %57 L. 8155 8T, BARRER20.125~0.25
Hz, 0.25~0.5Hz, 0.5~1.0Hz 3SiZiEFHOBE T
» Y, BAIRKIX0.5~1.0Hz BE I KE L, KNWT0.25~
0.5Hz, 0.125~0.25Hz & EFEF M &M CH o o, IREHEF
IZoWTit, 0.3Hz TiX, &4, BigHRE bIicBHR:
R/ BRI %R Lic 28, 0.THz CIXEAHIZ0.25~0.5
Hz #57% % 5, W T0.5~1.0Hz 224% DIETH -
T BB TIX0.25~0.5Hz, 0.5~1.0Hz AEHEN
31%, 30% T o7z,

BEEADORAKRKIREE I TR L. BIRRIES,
MEHE biz, 0.125~0.25Hz 55 b RIEfIOBAE
k& <, RV T0.25~0.5Hz; 0.5~1.0Hz DIETH o7z,
BARRES X, 22457711120, 5~1.0Hz, 0.25~0.5Hz, 0.125~
0.25HzDIETd > 7223, VW $26~29% DIEBA T -
fz. Bl HI0.25~0.5Hz, 0.125~0.25Hz, 0.5~1.0
Hz OIETh o7e, 0.3Hz, 0.7HzDIEBISTIE, EAF
B ENEN0.25~0. SHz 8 b BIA T <, KV T0.5~



EAOEBEITHIC BT 5 BB R

£3 BEEAORBYHE n=15

0.125~0.25  0.25~0.5 0.5~1.0 1.0~2.0 2.0~4.0 4.0~ (Hz)
srmRe T 0.68"(37.63)? 0.71(33.19)  0.36(18.82) 0.16( 7.90) 0.04( 1.69)  0.01( 0.77)
EHEE 0.41 0.48 0.19 012 0.07 0.01
2y 0.80(39.57)  0.59(31.75)  0.33(18.67) 0.14( 6.56)  0.05( 2.01)  0.03( 2.01)
BUBRY) mamEs 0.6 0.41 0.24 0.17 0.08 0.03
.2 0.72(26.25)  0.83(27.87)  0.91(29.50) 0.38(13.97)  0.06( 1.56)  0.03( 0.86)
BUEBRX e 048 0.50 0.64 0.25 0.09 0.05
Vi 0.85(32.06)  0.92(33.43)  0.71(22.79) 0.23( 7.59)  0.11( 2.36)  0.08( 2.36)
BILRRY) w074 0.79 0.89 0.27 0.27 0.23
_ 20 1.50(25.13)  1.79(31.37)  1.47(25.51) 0.87(15.01)  0.15( 2.49)  0.03( 0.50)
BBX~0.3Hz e 11 0.72 ©0.72 0.52 0.14 0.02
_ L 20 0.68(22.98)  0.62(26.41)  0.90(35.62) 0.24(10.13)  0.08( 3.08)  0.04( 1.79)
BEY~0.3Hz gz 082 0.51 0.66 0.21 012 0.06
_ v 1.83( 7.50)  12.10(41.45) 10.85(38.72) 2.53( 8.57)  0.89( 3.32)  0.12( 0.43)
BRIX—0.THz sy 1 85 8.30 5.44 1.77 0.46 0.11
_ £ 20 0.55(17.51)  0.90(22.79)  1.67(38.97) 0.66(15.36) = 0.17( 3.82)  0.07( 0.43)
BEY—0.THz sy .37 0.83 1.20 0.56 0.21 0.09
_ L2 2.34(28.99)  2.57(35.34)  1.63(22.58) 0.70( 9.57)  0.21( 2.86)  0.05( 0.66)
BYX—0.3Hz e 9 03 1.11 0.99 0.29 0.27 0.05
_ 20 0.63(27.80)  0.57(29.98)  0.52(28.25) 0.15( 8.32)  0.11( 4.13)  0.03( 1.52)
REY~0.3Hz peompme 0.72 0.38 0.25 0.14 0.31 0.06
1) mV?
2) ( )P9I%0.125~0. 25X A e kiz EH 384
1.0Hz, 0.125~0.25Hz DIRTH Y, Y &h130.5~1.0Hz H W

BELEL, KV T0.25~0.5Hz, 0.125~0.25Hz DIFE
ThoTe, »

MRS 0 AR SEIRIC VT, ABEAZES I, @
BEEARE 6 107 Lic. ABREARESFADOAT —E
(X&) 120.125~0.25, 0.25~0.5, 0.5~1.00/EK %
<, BT (Y Gh) i3z, 0.5~1.0,0.25~0.5,0.125~
0.25DIFIc Bt ote, DED, KEDEELEVARK
KE<, HEORBIZLEOE ERKICE. —Hi
BEATI, ABREAEVHERTIAZNY, E5FH X
#h) 120.125~1.0Hz © 3#HRITIFEH LV HOD, Hfh
ABEA L iZicECAREERC S <, WEFR X
#) 120.125~0.5Hz 0 2 #IRiz S H o Te,

UE»b, ABREA, REEALbIRELGSM, A
FRDDHD Eb & H0.125~1.0Hz DEEIZ80% LA L% &5
HTNDZ LR E e, LR, 0.3Hz D@50
R H R0, 125~0. 25Hz DBV EREIRIC S <,
0.7Hz 72 ¥ O@VRBIFSZ0. 25~0 . 5Hz 3<°0.5~1.0Hz
B Ehote,

EBAOEEIRAET, BT BEHBIT - REREC
Iy, BEPOKREIERELLY, BRLEZZTOHR
ERELLRPSEBRICOEISERL, 2EINE
BEICE LI, SIMEHEERODOREORIEER+
ATHBE, HESKEL, BEIKESDY, ABREAR,
FREMAZT, ROEREEZITICOWE - F, 5B
RBR B4 DBHERBEALTNWI0T, ABRRERL,
SEIERTHRHC—B AT VRAEZRH LAV, SO
BOBHE, PESEOTT, MEYRNERDTLO
ThHY, TOMEY KK, REDE, FHAE, AE
B, RBARY LEYXER L OMOREL AT ATHY,
U, M, /B, KL EEEICBIRL TV B Y,

1, ELEBEEHE b—FAr U —{E

EOBHEERNE, AR LIchEs 27 AOBIEROR
BERAMITIET 3 IBED 1 > TH 3V SRID LA
IEERDOBAIRE: L BAIRBF ORI, AREA, BEEAL
b ICHIRESIC e~ T RO LHIRENIEL b0

D, ABREADHR, BRIRICH~THRRMOEIREHEL
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2.0-4.0

4.0- Hz

BFEICKEW LEEREINE, FhTER, AREA
D0.3Hz DRBIEE L FLUOEHM ThHolc. AREADE
BREELKREL, ERNERATHE LD, REEA
KOWTOE(LIX, BexDZhE TCORBEIZIF—FKL
723,
EADELBIRICOWT, HIEIZ60R EOHEERE D
BLBELEES LB L, BEOBEETIFARMRCE
WTIBORERAE <, BAZBRENLB|EL TN
5. REZAOBHRLEAMB (7o, 1) ICHHELES

30

10

b
152N
1.0-2.0

’,
’,
’
.7\
.5-1.0
0.25-0.5

E6 #MmEADHRIBORREBHOESE

REED 2 {5 Tholc. BEHENCRERT 2 —HOBILT
Bt CIRENEER S, BRICE D S EHRIN

KTB2evbh3. 205 2 B ABREAIZHRREOS

Hohidoledit, B 2EOEHD b L—=vTDF)

EFNBEEL TR LHETES, Bk bL—=v7T
BRETLRUEATE 74— FRAY ZEFAIEETH S
LLTW3, LAL—F, SEOEMEDSABEEADE
iREF - BAEREE (150 - 32enf) &, MREEEADBEREE - B
BB, BNV SIRMED EVEEOBIER - BAIR (16.7cdf -
27.7cid). &, A& F VA BEOBRIREF - PAAREF (7.6ci -
14.7cf) L BEELOEERLTEY, BEZBEHN
HTHB LWL,

wiz, AREAFICLY, REBOBMTHE F—FN
RU—EDEAFW X&) i, ABREA, BEEAL
b I BRERER X Y PAIRFFPIREIBHICA IR L, I
Fi (Y ih) O r—2A0—ETik, AREAZRR

&U%&@Qﬂh@ﬁ%ﬁm.@E%A?ﬁ&ﬂk@ﬁ‘

TR L, ¥, ABREADKSS, X &, Y #o
BAR, PARR Y bICHILRROMEEEADIRE 2 1L
EThHoTc. ABREADHIRKED b—F VAU —{EIXH
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&, BOBBERMNBCLED LS LT 3EERUADH
DRABR, FRRER, NEROHEAMNZHESET
LTWE2L b B2 b BOT, EEORRSKE 2D,
BEEOERENATHE LWVWLD., B, FHEOBKE
FTCEXD L, AEEA L - TRFTIZED THIRAK
%<, BELSTVRETHEDT, KHOEZOHRT
DU B Sl oW T OREEEATHER L LTEEL Y
2B, Sbiz, MEE L bICELBREEATS L
%, TR IEIE108 EOABEA DBIRORIER K
BEEADBIR L D BHSERS b —F AT —ERKEN
T LREERER, AREAD S EE MBS FHE
L7z,

2., EAFHA &A% EEOBSE

ABEE A DO ST OB = I~ TES DB O
REVERTHY , BREIEEOFRARICRA L,
BEEALH®, EAELRPok, EEEOELHE
OB REERITRWY Wb, BEIEERS
S OESTELBHE T, EASHICHEMEED VL L
Twéuéﬁﬁﬁ%AKﬁﬁ&#okoﬁ,52~3@
DIH % AN = B I8 » TV 5 BB A2
ATHBZLIREBLbELONDN, &bITRNRY
EThB,



EAOESITIIC BT 3 X

3. AR

IR LR & D 1 b D> OB EDBIARELEIfE T /<
FURABLFhTRES LExbh3, 46, 0.3Hz &
0.7Hz DK REBHFELELTHLS &, ABEA, RS
A& BIZ0.THz DIRBIBOEE DB T b—F AT —
ERHA LT, ThE 6 >OREEEE L OBETLS
&, EWiREHX0.25~0.5Hz 1§-20.5~1.0Hz Rz £ <,
HIZABEE A T, 0.25~0.5Hz Biz57% 2 i, o
9, BPOWREGE - OAEKERTITRoTWEZ L
ATRRE NI,

BEMEEOMICL D, ABREA, REEALLIC
EAEHE, MEFEDT—EHRE S 5$0.125~1.0Hz
DIEV ERBIRICR0% A L2 EB T e, k7, IR
DRI F RS A Ti30.25~0.5Hz ST T —{&
BAEL RoteDiE, MADEREDOHRMDL —FK LIk,

ABEEA & REEE AT EDH bl i 1k BAIRR D%
ZHOTHBLIEE Z 5, ABEZADELEORIEX0.125~
0.5Hz O FEEIRIC L <, filEOEKRIEIZ0.5—1.0Hz DL
BEHIRIZ S o 785, REEATIE, OB
¥R Lc, ZOZ L ABREAN LRBEEEADEH O
KBELTWALEZBNBADT, ZOHRITERL,
REFZERDZLBSBREELBbDNS,

Sbiz, BHARBEIES, FEOLL, HEN
PEERRBIME T, SEXELAIELBEET IO
T, BUBBOREL b LICSEMIIET 52 &£ b4
BOBETHS.

&

BHEE LT L SNAHBE CRIEERD DI
BRABIZ LTW 3 HEOHILR RS OE LRI
WTRIBL, BEBALERL, TORKREZR..
1) ELBHSERNL, ABEAREEAICE~ST, B

IREE X U BAIRSF OBRAH RICK & h o7z,

2) ABBAOBEOCKR (P—F1 10— X, B
IRES I E A SR SRR F R R THBIC A2 <, B
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Prevention of falls in the elderly
— Comparisons of postural sway in institutionalized and healthy elderly —

Kiyoko Izumi, Tomoko Hiramatsu, Kazumi Yamagami,
Eiko 'Amatsu, Yasuko Suzuki

Summary

In order to investigate prevention from falls in the elderly, we measured the
postural sway of 28 who were institutionalized. The control group was composed
of 15 elderly living in the community. :

The subjects maintained the erect standing posture for 20 seconds with the
eyes open and then with the eyes closed when the gravicorder stopped, and again
with the eyes open when the gravicorder vibrated in a hirizontal phase for 20
seconds at frequency of 0.3, 0.7 and 0.3Hz in succession.

The results were as follows : The degree of the .postural sway in the
institutionalized was significantly greater when the eyes were closed then open
as compared with the ‘healthy subjects.

The total power spectra of the elderly in institutions were significantly bigger
from right to left than from front to rear for both when the eyes were closed
or open. The elderly from the community did not exhibit any difference.

It was recognized that both elderly groups occupied 80% in the mild frequency
band-widths which was between 0.125Hz to 1.0Hz. The analysis of the frequency
band-widths when the eyes were closed for the elderly in institutions for the
power spectra from left to right was between 0.125Hz to 0.25Hz.

Also the power spectra from front to rear was between 0.5Hz to 1.0Hz.
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