WNAANTARRUANNREILUNTANTIRIFIR N AN AN ARa g lutnT

|4 a [ a [
ﬂ’)ilﬂ’lﬁ‘ﬂ‘iztu‘hlﬂ')ﬁ&lL‘i"ﬂuﬂﬂ‘i‘l,ﬂunﬂil‘l)lﬂﬂ

Cut off point to determine a fall risk in community dwelling females by backward walking speed.
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Abstract

Introduction: Falls in aging often occur while
backward walking or backward stepping which
may lead to negative impact in older adults
mobility.

Objectives: The major purposes of this study were
to compare the speed of backward walking test
between females among various age groups, and
between classified fallers and non-fallers elderly
women living in the Community-Dwelling in Muang
District Phitsanulok province. A cut off point for a
fall risk by the backward walking test was also
determined.

Methods: Ten women were participated in each
age group as adolescent aged 20-25 years,
middle aged 35-50 years, elderly aged 60-79
years who were with and without a history of falls
in the previous 6 months. The speed parameter

was compared among 3 age groups by using One
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Way ANOVA with Tukey post-hoc comparison.
Additionally, the speed of faller and non-faller
elderly was statistically compared by using
Independent t-test. A cut off point of a backward
walking speed was indicated by Receiver
Operating Characteristic (ROC) and set significant
level at p<0.05.

Results: There were significant differences in the
speed among age groups. The older adults were
remarkably shown slowest backward walking
speed than other age groups (p=0.033).
Moreover, elderly fallers had a significantly slower
speed than non-fallers (p=0.003). The cut off point
determining fall risk of this test was < 0.29 m/s
(with sensitivity = 1.00, specificity = 1.00, overall =
1.00)

Conclusion: Backward walking test can be used in
the prediction of falling in community-dwelling

elderly women.

Keywords: older adults, risk of falling, backward

walking speed, screening, cut off
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aInnIsdaunINdayanisatanAanuan

annisifFeuiisudeyadnuniznig

a o

nENINTEnIenguigeang A anduas lald
13¢dRn 1sAuNL4Y HANUANANaTueE 195
HadnAtynaiAra9AzILL WOMAC (p=0.001) A9

wans 13199 2

ananasiardiulvnjenduetiunseunia yns uau
InenquisfunwaAeAndutesay 50 Janateau
weviaAniliasay 80 fgeasimavdanalss R
nsknAndEenazs0 uazdgeanymanded s

dsedRnsanAmiuiesay 50 LAZAINNNT
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Ay =
LLG‘EULWEU‘HQH@F’W"J’]NQ warsrezinanlunisaan

ANAINIEURINGNTEFUINANELN THNANIAUNANELN

3

o o o

WANFNIAUBE NN AN ATUN194D

1

A (p<0.05)

|~ P oa o Vo
Qd'ﬂ’]qwuLL@%VLNN‘IJ%QMH’]?@NWUQ’] NG MEN

arnnisaaun ndeyaneaiunisdulu

faeengilszdfnisdunuan doulugtlsydfinng

a

¥

& 1 a3 Anlubenas 80 TaeniFnnndudaulnn
a g a a P a
Wiz uauziau Anfusatay 20 Hiaan
nsauliudoulng Asdutesns 545 waznag
< 1% ' Il & a o
yaauaInnsandaulugjaenndn Anduiesas
36.4 AufuAnunURaLaIULara dowlunntin

g9 ue TWuANLANFNTEIINeNgH (p>0.05)

A15199 2 wanAadtLazdduleUUNIATI IRy adN T NN BN INTEdaNguEgean g Iiiuar T

1szimnnsan
. nauggeang NisziRnig | nquggeans AlaidsziR
YA o o p-value
ad (n=10) n19ad (n=10)
a1g) (T) 69.7 + 4.42 70.2+4.83 0.812°
tmidn (Alanu) 59.5 + 10.65 55.2 + 6 0.28
AUg (LIURLNAT) 155.3 + 4.82 153.2 + 4.41 0.323°
patinnanne
. 24.56 +3.45 23.59 +2.97 0.509"
Alandu/m1saumng)
ANALGIgAIITT laliuLAen
o 126.2 + 11.28 137.3+17.66 0.111°
(Nadmsdsan)
ANAUGIGATLTTII lAAATEIFY .
. 77.4+10.51 75.5+12.84 0.722
(Haapsisan)
angInasiuaesiala .
. 72.9+12.48 69.7 + 7.6 0.497
(AT9/14 )
gnsnsngla (AF/) 19.8 +0.92 19.5 +0.97 0.487°
LUUUTELEUANTIDNITNANBIUDN
26.5+1.43 27 +1.83 0.504°
nel (ALUL TMSE)
BTG PR HEEX XS alb g .
i 32.4 +14.65 10.4 £8.82 0.001*
RN (ALY WOMAC)
nadnegau TUG (Gund) 8.65 + 1.68 8.21+1.97 0.529°

NNI2ILVIBL:
- 9

b = : ] Y
LLG‘F_ILILV]EI‘LIﬂ'J’WNLLBﬂﬂquitﬁq’]\iﬂﬂﬂﬁ.ﬂ‘?jﬂﬂ

gl

* Whguiiruannuuansiaszndenguigeenemangand uazlifilszdinnsdn nlnsnsraneUnmlaeld

Independent Sample T test MMUUALEAIATUNNADH p<0.05

'
a a

NepwAnnd waz sy dRinisdun Pdnsnszaneldinmlaeld

Mann-Whitney U test nNulniiidAtyn19atia p<o.05

* UAMNLANANNA e TTadAtyneadia p<0.05
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2. MSNAFALNITLAUNDLURY

2.1 nstdFauiiguaNuAnNmNg
SEUNINNRUILFULNANLS FTENRNNAULWANY
wazfgearginandgnasioulsildlunisg
NAKALNITLAUODLUNRT

m"]LfaﬁmmmfﬂmﬁmLuumma‘gmmm a1
AT ANEN9ENY AUTiTea5 Faeavandaan
T Swing phase, Stance phase ag Double
support Aauanslumsei 3 arnnnsuReuidiey

HayaTend1aNANTUFUINANISTUNANANANELS

o

WAL IR ELNANTNNL A NFN a9 1A ATy
NINADAAINTLAINGEY (p=0.033) AINNYITAT
(p=0.029) WuAr893U (p=0.037) FoEATIR4IAN
lut99 Swing phase (p=0.003) 0882209940
ludag Stance phase (p=0.004) WAZ5RLAZURILIAT
luda9 Double limb support (p<0.001) ag4lafimns
annsifrauisudayanaissndnangudagy 3y
nansau wazigeagwudn Tdfinouuansieiu

(p=0.055)

A15299 3 uansoulsn i lunimeasuniaiunesatszndnangudtiu dunanaaL wazkgeany

. . NANIA5Y NANIEANANAY . ]
Aauilsnldlunisnagay NANKAIAIE (n=10) | p-value
(n=10) (n=10)
a1 (Aund) 6.3+2.59 7.23 £2.58 9.35+£3.05 0.055
ANLEY (WRS/AUNT) 0.56 £0.23 0.46 £0.14 0.35+0.11* 0.033
ANNENATNY (URLNAS) 37.39+8.9 33.41+£8.19 26.89£7.86 " 0.029
AUNTBIFY (MI9NEUFINAT) 483.03 £ 164 557.75+180.41 | 359.85%142.91* | 0.037
$aaza8919a1 Tt Swing i
36.26 + 4.54 34.48 + 5.1 29.33 +2.38 0.003
phase
Seaazaaaianludag Stance “
63.72 + 4.57 65.73 + 5.38 70.64 £ 2.41 0.004
phase percent
Saaza8919a1 Tt Double “
28.11£8.45 31.46+£6.72 42.22 £5.29 <0.001
limb support
UUNELNBL: * UREUWELANNLANANNTENINNANFFUNANN TENANAWNANIIN UaTEgIe WA fiflnsnszans

tn@laeld One-Way ANOVA naaaulnald Tukey 1lu Post hoc test Auupia&AtYMantA p<0.05

=

* NauEgIRENLAMNUANFANNTUaENaNTE

*ok ﬂ@;N

o
v
A
U
# I
W
e

nax

U

p<0.043

49918 WLAHLANG R Wee Tl d1 Aty
atl

QEYWLANNUANFNTUEE N9 HTEAN

neatAlenFauWauiunguiananan i p=0.03
"

aneatAdensausUAUNgudagu 1 p<0.05

N
aa A Ao e o <
WA LN@JLLE‘EIU WEUNUNQNIETULASIENANAU N
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2.2 1 UFHUNgUAMNILANAINTLUING
nanggIanewAnanNuas sz IR san
PRIALUTN I E I UNISNAFALNISLAUDDLUARS

AaALLAzdUTBULUNIATIINIET 1987
ANLEY AAHNENRANT NURTe95U SR8 avUDInan
T Swing phase, Stance phase ag Double

. 4 -
support AdLaAdluANT19N 4 annnnsiFeuney

k4 ! 1Y a dld S| o
foyaszudnenguigeangimananiuazlafiylsyin

nsdunwuANLANFAae 1 ldd1ATyneada
AM5LLAN (p=0.002) AN (p=0.003) ANEND
117 (p=0.008) $azazuaalianliudag Swing phase
WA Stance phase (p=0.001) $agazae9t9a1 lut0a
Double limb support (p=0.002) wsatnglsinnls
‘wum’mLLmﬂrﬂ'wiwdwﬂzimiﬂm?uﬁyu'ﬁ'mﬁu

(p=0.056)

v

A15199 4 uaasulslilunimeasunisifunesuatszninangui{geangniuas ludUsedmnsda

]

. . nauggeagilszid | nquigeanaiilas .| Effect
paudsnldlunisnagau . o p-value
n15ax (n=10) szaBn19aN (n=10) Size
LIAN @mﬁ) 15.08 + 4.05 9.35+3.05 0.002* 1.6
ANLEY (LNASAWT) 0.22 +0.07 0.35+0.11 0.003* 1.4
ANNENATN (LIURLNAT) 19.08 + 2.79 26.89 + 7.86 0.008* 1.3
WUNTBTU (ANTITURLIRT) 253.75 + 73.4 359.85 + 142.91 0.056 0.9
Laaazaa919an e Swing
23.09+4.3 29.33+2.38 0.001* 1.8
phase
%asazansoanlugag Stance
76.91 £ 4.31 70.64 £ 2.41 0.001* 1.8
phase percent
%asazaaioanlugas Double limb
53.87 £ 8.37 42.22 +5.29 0.002* 1.7
support
WHNEILUB): * Whsnifiauanauansessinanguiigeengmandeisl wadludszdRinieky Aflnnnszanadnileg 1

Independent Sample T-test NnuuALRIANATYNNATA p<0.05

* wupHuANsineTueeeldidAtun1ealis p<0.05
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3. inunAalsnIsnagaunldvinungANL A
ABNITANUULLAUDDLUAS

' cale o a P '

AN M sz WA NLRES ANAN T
ANAMNANNZ BazA1lszilulss@ansninaaguds
. . 44 . das
Fin97) Aauandlun3199 5 anmusiiaanldlunig
NIUIEAIHNIRLNYBINIFRNHNINATN 9.47 AUT (AN
Sensitivity = 1.00 AN Specificity = 0.67 lag Overall

s & <oy o ]
= 0.84) INRANBENE LN U8 AN KRS
YAINITANLRLNINUIDLYINAU 0.29 LHUATABIUNT
- v  dey o .

WNEUTIANNHNENA97 M 11NN W AN NLR 89T B

ANIRNLDENINVTDWINAL 25.66 LHURLNAT LNUH

& A o agy o a ¥

NuN7a95uN I N1 MU 8 AT NLA LN TBINI TR
HR8NINUIAYNAL 325 ANINLEURLNAT LNDLTisE
azaaa9a11ut99 Swing phase Nl lunnminune

-ﬂl b4 £ 1 =4 1 o Vv

ANNNLALNTEINNTAN TR ENINVTRINA LSRR 24.32
noisagazeadaanbeda9 Double limb support ﬁ
W lunnsnnueAuLdes89n138uNINNINFesay
47.22 (A1 Sensitivity = 1.00 A1 Specificity = 1.00
waz Overall = 1.00) LAZNUTIRLAZURIIA beT
Stance phase 7MlunniuIeANIALNLR9N0T
AuNNNI3RLAY 74.47 (AN Sensitivity = 0.70 AN

Specificity =1.00 LAz Overall = 0.85)

AN 5 LAANTIAALLININARAUNA N 1WA LA FABN1IRN UL AL DLNAS

Aals Lneun Sensitivity Specificity Overall

1A (i) >9.47 1.00 0.67 0.84
AN (LM9/AUT) <0.29 1.00 1.00 1.00
ANNENATHNY (LIURLNAT) <25.66 1.00 1.00 1.00
NUN29FY (A1 TURLNAT) <325 1.00 1.00 1.00
Saaza8919a Tt Swing phase <24.32 1.00 1.00 1.00
%aeaz1099a1 14199 Stance phase

>74.47 0.70 1.00 0.85
percent
Sa8az10919a1 14199 Double limb

>47.22 1.00 1.00 1.00
support
UV 157 druduijgeangnillsydfinisdn GellszAaunaiy

andiayan1aniann nquggeany i

'&Ni‘ﬁ‘ﬂﬂ’]‘WW’Nﬂﬂﬂ‘ﬁI@ﬂ@dmﬂﬂﬂ“ﬁ’m@;mﬂ’v&’]@ﬁﬂi
FefUnANTIUATTENANAWINANTDN uangliiiiu
mmL%ﬁlfaumm/mi:um”umw?ﬁnlumimqLﬁu
sruviuANganlunislfitiu ssuuiuaangannis
N9959 UAzITLLFUANIANNIINIE uanwileain

Q; QI dﬁl ] 3 Y a dl %
AIYNLANLU BIAAN nan AR A Tun198)

o oA ' | Ay e v
?uLLﬁ‘Qmﬂ\ﬂlﬂLGIJ']L@ﬂﬂuqﬂﬂqqﬂ@‘NW1NNﬂT$Qmﬂ'ﬁ‘@ﬂ

' o ' '

wldnszAuAzuLANTULINAzat TusTALAT " U
q

o A P oA ) ) o
i Q’ﬂﬁﬂq‘wuﬂqzluw@LmﬁL@@N@WMN@WﬂﬂWﬁU

AgAnandiasie A liiuas wazsauLIIIas

14 dﬂl 2 1 dl :/I dy
naNLleseudatdianas deianuaiidy
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v
v o

doutlsznaudAnylunisaruaunimeesn Ay A
Hlana@easianisduninndnls

=< L2 -=l| A a o !

nandnanldlunisAunesnaaszndng
NANTEFUNANEIN TENANIALNANIN LAazEadas
WANTS T uANLANFNeY usuwd THuEgeang
Wulfnanluninfiuoeandininndinguaus) a1a
dl dl d’l ° v o 1
Waganniiaanguinauia lin1snnenuaesuiay

. o '
seuvludanai@anas ldrazidunieszuunszgn

¥ dly o Yo 4 '

uaznaNNLle sTuulszany n13fusiiuntadasie
= :// a o rd‘ v o Y A
anfianTsAunesuas uanunisainteAufiesld
AINATNITDAIUNIINTVININTU LHBIAINN96

o Y o v a dl o
NIFIUINNAEMA MAanalasullasansne

wahunasnassgldanngniienyiiesndi Ine

]

o

ANHLTY AINENIAT NUNTELTL 3088228949480
a9 Swing phase 718AAY WATREAZIBILIAT
TudqeanusazdneFutinmin wazdaenuviageadng
e & o4 2 d e ey - 4
FUUNUUNTNANTY TIRNRZAINAN PN AR NLALS
fanisaNla
a o = v g

I4ATNITLAUDDENRIAZHNAIN LTS
Peroneus longus tHunnaiiianiaaudnAnylunng
711 Plantarflexion $aNAU Eversion 14949 Stance
phase N&NNLLe Peroneus longus LA Tibialis
anterior  N191BHINN3N196AKIUEN91TEN Tudag
Initial contact D49 Mid-stance 11 N&NLD
Tibialis anterior A¥NNNANNINTULLL Eccentric

. o Y a ) e
contraction iNatzaaldiiia Plantar flexion BT

¥ ' v
[ = % A

patiuanuznduiile Tibialis anterior 84911911

' v ¥ '
a b4 A

WNNINTYW N&1LILe Peroneus longus 7nAfies
N9USINAUNEHNLHe Tibialis anterior @3NHA
% v v dl o D’l o a os/l =3
annaradin lingannaziuinmin lur iz uilAg
o o < o & )
ABAININTUNINAURNTINNATNLUA Tibialis anterior WAy
Inafindnuiile Peroneus longus THvinenusansng
171w 81411 Rn19919 1 Tudn e Inversion
Ay o o v Ny v e Ao §y
wnugidinFuiuin 1y FeemeRacduamennali

WIKN19911974189NA 1L Peroneus longus 11N

AulurnuzStance phaseraansiAUNaENAL U U
w99 Swing phase 284n19IAUNBANAT NENLTE
Peroneus longus uazn&nuLile Tibialis anterior A
- o < |y g .
AN1INNIUNINTYE WENATKLIE Gastrocnemius
NALNIUAARY d9Ul1d99 Swing phase 189019
a [ %3 ug/l = $% d’l . . . . dl
AUNALINAIHY WLLNEN&NNLIUe Tibialis anterior 1
a o < A = o a ¥ ¥ 25
Anneinauunntwlemeuiunismnlldnami

13 RANBNINNITALDDENRINAA AT

'
v

Idnden Beunausyndnanguigeangniuas i

v

UszdRn9du faeangndilszdRnnsdunenanuinm

]

d’j tdl o a a b4
ANARUVAINUNTALITL IneinfrnziAunisfinaaziiu

' v '
a a

nalnnisfeasdudafiinliuieslna dniusd il

ATLANNITNIIAILATHNNIANTAAIINITUAITBY

v
o

$19n1e TnaAcuanandudnasliagnialanun

095U Ineanizatgielufgeangaziianalniiun

o

P =
Lu'ﬂ\?'ﬂ"]ﬂLﬂu’)ﬂ‘l/lllﬂquﬁqmqﬁ‘ﬂiuﬂq?ﬂ'ﬁuqmﬂq?

NIRRT TINTATLANNIINIE lurInE uazfias

'
aaa

A1AUN19A1INARANIG 1987 WazNIITLaaNIT

4 A & o ) o A A o
Lﬂ@‘ﬂumaﬂ@\i“gm@]uﬁﬂqqqgm’ﬂQ@qﬂ’]ﬂiquV]?@\i?U

, d‘ A ' a P
ALUNWLUHNICAN LWARAAITNLALNFADNITINANITAN

1
=2 v v o v I~ =

Deudifjgeang i dszdmnnsdnainnsnncuaNiud

a

'
o v a

saefulilndiAaanugnldidszdfin19dn ws
Us2ANBNINTBAUIAT ANLTI ANNENRNNT SREaY
2841981 11194 Swing phase 3agazaa319a1 1199
Stance phase Larsaeaz1a99an }edq9 Double
, oy - v o

limb support NMEIUIULLAUNRLUAINALAAAS

dld a % = dl o
mmﬂwuﬂ?mmﬂwmmwﬂmmmmnumi

al q

©32e

pruANNITnIeAalnaaziinataziaan lugas
Stance phase Wa¥ Double limb support Wunn
O o y o7 y o
gauieanANAeNluN19an” Teaenndeaiy
NM3AN®19984 Davalos-Bichara  WAZADUTNLIAN

aa o ¥ A 1 a
@JQ@’WEW]N‘]J?W]MﬂWT@N@ZISHﬂQ’TNL?QIuﬂq?Lﬂuﬂﬂﬂ

2

©32¢

PA9E1 AITNENIN194U FREazI09L9a budag
Double limb support inTY ietlasiunisiinnig

v 28 | & = P % o
ad @F;Iqx‘ivl,?ﬂﬁﬂ&l N@ﬂ’]?ﬂﬂﬂ’]uiﬂ’&@mﬂ@ﬂﬂﬂu
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]
=

N12AN®NUAY Pollock  WAYATUE WUL1 TIWLIN

£
o '

1szdmn1sanaz lENuNsasFuNINN9

e
Lo
)
2

P
=)
2D

'
v A b

Uszdfinn9du 1esannfgeagni

al

e3°P e3¢

30
Lo
]
)

Pag
b
—_
2
22D

1
= = o o

sdini19duaz Ny nIAgaiuNI19INIFa %\‘1

o

=

2 d’l all o -:ll % v '
Fasnnsiunsasiunninaliiiaswasianisnaunuqn
Autinanauaaliagnalanunsesiuauzaulild
wetlaaiuldlfifinnisdnan®
nauaidaudsn1snagay AUININIUNE
dl 1 v ﬂ’/’ 1 a o v
ANNNIAENABNIANTUNLIN HANA N s Aune 1
D9ALEYN (0.70-1) RANANNANNIZILAURADIA
e (0.67-1) wazAnlsz@nanningsaninassii Ly

=

Tuudazdoutlsaglunusianeniban (0.84-1) udl
fayainnaiinananzlAuneanas Lariauaz e
198114199 Stance  phase  NATAINAINITLAY

a

ANIITLALATATNA AL WALHARRNTUN AN
dsz@ninnlnsunedneyluszdun dediadn
o oy o 4
insFauLlmagaun Mg A NLIEEEanIT
% a o :; = ] d‘ A o
FNAULIAUNALUAY HuNANUNTeNe Taain
nran it arunsatinld 1 lunnslsziluania

@esianisdnlufigeant 14
a o KX a o o v
nsRnNIsAunaanasasldAnynan i
dszlagllufunisunaoiuainisnfiunig
wasulia n195U3° WNN1AILANNIIAINIT N9
n99da wazn1sUiuidasugduuuniniaulu
e | a3 - 4

anun1ifldainAn® nisdssifiuannuidasse

% :/I =®K = o o dl 1
NMIANTUAINAIINAI AT R T AANANIEN LA

a % % d’ va o o v a
annaAan9an L deERdauurtinnisldles i
AINAINNTD TUNNTAUNAEUAY TAENA1TUNAN
< dl v a d‘ cal

ANEAN lEn191Aw Llesanninusii A n e
o a a 1 o
AINANNY wazlsrAnninlaasanat luszaun

4 vy 5
e wardnlidine azaqn wazimnnzanlunisldnng
ARTN uanaInfianaia1saunfegluuunisiAuend
WU ANEN91819 WuNgeeFu Seaazinanludas
Swing phase, Stance phase WAy Double support

Swing Stance ANty MNITAIUANTAY T9AINNT

wnndaszidglununiaiu waztnlieenuuy
Wsunsunisiuy umsnzaniuiloywinesdilon an
fan1sldnauainisdsziiuaanuid@ealunisd iy
gaglinnan ndnTndsziiuaa N tnautinae
=8 a v v =<
nsniauaesgiaelfannienila
=S dgl 1 v [

nsAneBldlfmouagndnwmEnig
NNYAIN TZAUANTINNINNINTINNNY WWINIEINT
FUNUTIRA 111 ANNTLAZIZEZIIAINITAANNAY
NNAB4RANANTAINI 4 NGN $INTINIIAAZLBLANIT
v 1 % % v A % o o 3
AN IR RUNNINIIATUNDBIVTOATUNRS A1
nisdanmafesaliineliideyanliinndanqnu
UNTODOATAILANANHUTNINNILNIN FZAL
ANTIDAINNIINANEY LUINIINITANDUTAR LT
ANNNDBAZIZEIZIIANNITBNANAINEYBIBNE1RIIAT
W4 NEN WATARUDINANHUEHANINNIIAN UAT

al”o v v ] a o 1 s |
uananBauugdindanniIde lunAa N guENeS
10 AU AauRalun1sAnl Wunsuanelidiua
LA THNABNIINARBUNITAUDDL AT ATNATUIU

Y v

fudindandanann dadnilungusietnaauiadn g

a

A

< ¥ o o = M -
dalunilaludieandn TuntsdnwaiasalilAdsiiu
AUIUIUIATBINGNFAL 2L TnednAfaLl 3N
= = ° Vo \ ~
nsAnsBllATuIMIIUI ATRINgN a9

winnzanluwsazsaulssaldl

a

#gUnan15IE

' v
a =<

BN TANNINTU NITAAAIINLEDNT DY

eI Nt LN R AR D R P R F b N
- . 4 o o

NTLAUNBUNAIAAAY TINTTIUAE UL AeAINED

anunsatun 1 lunnslssiiuaauidsgsanisan 1y

v a 1

fasengld Inaldinneiangu wu aonugoanldlu

k24

NAUNBEAIANTLgeang iAo Aunt/lu

al q

UTUANIEITR NI TN 0.29 LNAFHBZUNT
FUUNIZANUI NN M TUN19ARDN T9NRI4I1N19D1N
inaieananann 1 lunnsdsziiuaqnufinaviinges

nN95nE 18
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anAnssNlsenA

1BUDUAMUNAIAILATHAUNINT T 6

v v dl b 1] 2 aa
FRTUUIN LACHAIDIYANNNAIAIATNATUNINTIR

B9ANNTLEMNIEIUTINIRAERIAN 81LNadTINed LAY

e3°¢ e3¢

ARNDULATIZRANUT Lazn9iudayaIUIAT

A9918ATqARLATIRNUTINITBIAUTAULATNATN W

49918 ATAAR A NaLHeIRInI AN lan 41Uy

=< d” Yo s a o
miﬂﬂmuvlmmuﬂa‘:mmmumgumnﬂﬂmm%

ALUZANITANERT NUNINENAEILLIANT

LANAIFAN9DY

1.

Allison LK, Painter JA, Emory A, Whitehurst P,
Raby A. Participation restriction, not fear of
falling, predicts actual balance and mobility
abilities in rural community-dwelling older
adults. J Geriatr Phys Ther. 2013;36(1):13-23.
O'Sullivan M, Blake C, Cunningham C, Boyle
G, Finucane C. Correlation of accelerometry
with clinical balance tests in older fallers and
non-fallers. Age Ageing. 2009;38(3):308-13.
Whitney SL, Poole JL, Cass SP. A review of
balance instruments for older adults. Am J
Occup Ther. 1998;52(8):666-71.

Callisaya ML, Blizzard L, McGinley JL, Srikanth
VK. Risk of falls in older people during fast-
walking--the  TASCOG study. Gait Posture.
2012;36(3):510-5.

Chen TY, Peronto CL, Edwards JD. Cognitive
function as a prospective predictor of falls. J
Gerontol B Psychol Sci  Soc  Sci.
2012;67(6):720-8.

Manckoundia P, Mourey F, Pfitzenmeyer P,
Van Hoecke J, Perennou D. Is backward
disequilibrium in the elderly caused by an

abnormal perception of verticality? A pilot

study. Clin Neurophysiol. 2007;118(4):786-93.

7.

10.

11.

12.

13.

Hausdorff JM, Nelson ME, Kaliton D, Layne JE,
Bernstein MJ, Nuernberger A, et al. Etiology
and modification of gait instability in older
adults: a randomized controlled trial of

exercise. J Appl Physiol (1985).
2001;90(6):2117-29.

Takeuchi Y, Tanaka Y, Shimomura Y, lwanaga
K, Katsuura T. The effect of aging on the
backward stepping reaction as estimated from
the velocity of center of foot pressure and
muscular strength. J Physiol  Anthropol.
2007;26(2):185-9.
Espy DD, Yang F, Bhatt T, Pai YC.
Independent influence of gait speed and step
length on stability and fall risk. Gait Posture.
2010;32(3):378-82.

Galica AM, Kang HG, Priplata AA, D'Andrea
SE, Starobinets 0OV, Sorond FA, et al.
Subsensory vibrations to the feet reduce gait
variability in elderly fallers. Gait Posture.
2009;30(3):383-7.
DeGoede KM, Ashton-Miller JA.
Biomechanical simulations of forward fall
arrests: effects of upper extremity arrest
strategy, gender and aging-related declines in
muscle strength. J Biomech. 2003;36(3):413-
20.

Kim KJ, Ashton-Miller JA. Segmental dynamics
of forward fall arrests: a system identification
approach. Clin Biomech (Bristol, Avon).
2009;24(4):348-54.

Fritz NE, Worstell AM, Kloos AD, Siles AB,
White SE, Kegelmeyer DA. Backward walking

measures are sensitive to age-related changes

46



MANHDL NG WATATE

nnwinsindunNdeslunisiuaecgeengwantdsiienduns

lwgnaudicanisszifiuponuialunisihuneanas

14.

15.

16.

17.

18.

19.

20.

21.

22.

in  mobility and balance. Gait Posture.
2013;37(4):593-7.

Soda N, Ueki T, Aoki T. Three-dimensional
Motion Analysis of the Ankle during Backward
Walking. J Phys Ther Sci. 2013;25(6):747-9.
Train The Brain Forum Committee. Thai Mental
State Examination (TMSE). Siriraj Hosp Gaz.
1993;45:259-74.

Bellamy N. Osteoarthritis—an evaluative index
for clinical trials [MSc thesis]. Canada:
McMaster University,Hamilton, Ontario; 1982.
Kuptniratsaikul V, Rattanachaiyanont M.
Validation of a Modified Thai version of the
Western Ontario and McMaster (WOMAC)
Osteoarthritis Index for Knee Osteoarthritis.
Clin Rheumatol 2007;26:1641-5.

Podsiadlo D, Richardson S. The timed "Up &
Go": a test of basic functional mobility for frail
elderly persons. J Am Geriatr Soc.
1991;39(2):142-8.

Borg G. Psychophysical Bases of Perceived
Exertion. Med Sci Sports Exerc.
1982;14(5):377-81.

Portney LG, Watkins, M.P. Foundations of
Clinical Research Applications to Pratice (3rd
edition): The Internet Journal of Allied Health
Sciences and Practice.; Oct 2010 [cited 8].
Available from: http://ijahsp.nova.edu/ articles/
Vol8Num4/pdf/washington.pdf.

Shores M. Footprint Analysis in Gait
Documentation: An Instructional Sheet Format.
PHYS THER. 1980;60:1163-7.

Thomas GT.

Interpreting diagnostic test:

University of Nebraka Medical Center; [March

23.

24.

25.

26.

27.

28.

29.

30.

2014]. Available from:
http://gim.unmc.edu/dxtests/Default.ntm.
Fiatarone MA, Evans WJ. The etiology and
reversibility of muscle dysfunction in the aged.
J Gerontol. 1993;Sep;48 Spec No:77-83.
Li-Yuan Chen F-CS, Ping-Yen Chiang.
Kinematic and EMG analysis of backward
walking on treadmill. 2000.

Masumoto K, Takasugi S, Hotta N, Fujishima K,
Iwamoto Y. A comparison of muscle activity
and heart rate response during backward and
forward walking on an underwater treadmill.
Gait Posture. 2007;25(2):222-8.

Mille M-L, Johnson-Hilliard M, Martinez KM,
Zhang Y, Edwards BJ, Rogers MW. One step,
two steps, three steps more ... Directional
vulnerability to falls in community-dwelling
older people. J Gerontol A Biol Sci Med Sci.
2013;68(12):1540-8.

Delisa JA. Gait Analysis in the Science of
Rehabilitation. PA, USA: Diane Publishing Co.;
1998.

Davalos-Bichara M, Zuniga MG, Agrawal Y,
Carey JP, Schubert MC.

Forward and

backward locomotion in individuals with
dizziness. Gait and Posture. 2014;40(4):499-
503.

Pollock CL, Eng JJ, Garland SJ. Clinical
measurement of walking balance in people
post stroke: a systematic review. Clinical
Rehabilitation. 2011;25(8):693-708.

Lee M, Kim J, Son J, Kim Y. Kinematic and
kinetic analysis during forward and backward

walking. Gait Posture. 2013;38(4):674-8.

47



