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Abstract

Introduction: Fall is a common problem in the elderly. Fall mostly results from impairment or loss
of balance. Loss of balance in the elderly is usually accompanied with fear of falling and
weakness of lower limb muscles. Fear of falling is a factor influenced on the balance ability.
This study investigated the balance ability in Thai elderly with and without fear of falling. The
study also compared the activity of lower limb muscles during anterior perturbation.

Objectives: To investigate the balance ability in the elderly and the relationship between fear of
falling and balance including the influence of the knee and ankle musculatures on balance.
Methods: Sixty males and females Thai elderly, aged 65-80 years, volunteered in this study.
They were classified into two main groups; one having a fear of falling (FF) (15 males and 15
females) and another without the fear (NFF) (15 males and 15 females). Balance ability was
evaluated by mean of the measurement of change in center of pressure in term of limit of
stability during postural change to maximal forward and backward leaning on the force platform
on which they were standing. The onset time of of the right lower limb muscle activity, such as
tibialis anterior, rectus femoris, biceps femoris and gastrocnemius (medial head) was also
detected during anterior perturbation.

Results: There was a statistically significant difference (p<0.05) in the value of limit of
stability(maximum excursion) during forward leaning in the male —non fear group comparing
with other groups. The male-non fear group had the greater value of limit of stability. In
comparison with the fear of falling group, the non fear group had the greater value of limit of
stability (maximum excursion and direction control) in backward leaning which was statistically
significant different (p<0.05). The tibialis anterior firstly responded to anterior perturbation in
order to keep the balance. The onset time of the tibialis anterior in non fear group was
statistically different from the fear of falling group (p<0.05). However, there was no difference of

the onset time of tibialis anterior between male and female



Conclusion: Fear of falling is a factor that diminishes the quality of movement, decreases the
physical capability which consequently results in weakening muscles.  Fear of falling can
cause balance impairment and therefore can increase the incidence of fall.  Strengthening
exercise of knee and ankle musculatures accompanied with balancing exercise can be the way

to alleviate and prevent this problem.
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*Modified Falls Efficacy Scale (MFES) (Hill et al, 1996) 18
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. . 7 #
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A study in fall and balance in Thai elderly population
WALLUNITAU ANNIUNT

ARAUIA NNINANTIN

TP TRTIZ TN

NATINENTINLNLR ANLEANTANART

PNAINIVNUINENAE

Abstract

Introduction: Fall is a common problem in the elderly. Fall mostly results from impairment or loss
of balance. Loss of balance in the elderly is usually accompanied with fear of falling and
weakness of lower limb muscles. Fear of falling is a factor influenced on the balance ability.
This study investigated the balance ability in Thai elderly with and without fear of falling. The
study also compared the activity of lower limb muscles during anterior perturbation.

Objectives: To investigate the balance ability in the elderly and the relationship between fear of
falling and balance including the influence of the knee and ankle musculatures on balance.
Methods: Sixty males and females Thai elderly, aged 65-80 years, volunteered in this study.
They were classified into two main groups; one having a fear of falling (FF) (15 males and 15
females) and another without the fear (NFF) (15 males and 15 females). Balance ability was
evaluated by mean of the measurement of change in center of pressure in term of limit of
stability during postural change to maximal forward and backward leaning on the force platform
on which they were standing. The onset time of of the right lower limb muscle activity, such as
tibialis anterior, rectus femoris, biceps femoris and gastrocnemius (medial head) was also
detected during anterior perturbation.

Results: There was a statistically significant difference (p<0.05) in the value of limit of
stability(maximum excursion) during forward leaning in the male —non fear group comparing
with other groups. The male-non fear group had the greater value of limit of stability. In
comparison with the fear of falling group, the non fear group had the greater value of limit of
stability (maximum excursion and direction control) in backward leaning which was statistically
significant different (p<0.05). The tibialis anterior firstly responded to anterior perturbation in

order to keep the balance. The onset time of the tibialis anterior in non fear group was



statistically different from the fear of falling group (p<0.05). However, there was no difference of
the onset time of tibialis anterior between male and female.

Conclusion: Fear of falling is a factor that diminishes the quality of movement, decreases the
physical capability which consequently results in weakening muscles. Fear of falling can cause
balance impairment and therefore can increase the incidence of fall. Strengthening exercise of
knee and ankle musculatures accompanied with balancing exercise can be the way to alleviate

and prevent this problem.

unAptaM e tneg

1 v
b4 o

o 1% | dl 1 ¥ = o b4 ] ra
UNUN mwnauLﬂuﬁtymwwumﬂuaqqmﬂ ?N’]LME}VWI’]SL uﬂ@muumﬂmymmwnmmmm

WIRgQIyIANImMINED  nI3grydaniamassanuNnludgeengindanisundnuaznanuiliaganuss

3

a ]

= o v o o Aaa o = T A =
FINVZANMNNAINITUNA N WTARENHENTNAFANITNTIFIY NNTANIATITLLIUNTAN N

% ! 1
WREUAUNIININED LAZAHNUANGNNTBINIINNIULDINAN LRI LNBIN I ANAAT N e B AY

]
aa

aunaruztiuluggeeny lnandninzanundanisndnuazliiininzaundanismnas

o

ailszaan ANHEALNIINIIF  ANANTUSTzUIeANNAINIUNENALNTMeesaly

[

Q

]
a A < % dlf dl 3 I 3 Y o o
ANDE LATANTWNAAITNLINLINUBINA TN UDNAVUANTBLUTLASLRNINUNITNTNRI

3 q

SNITANE ﬂa?:mmcjzgqmﬂﬂm%qmewmzmﬁq 818191919 65-80 T/ InAaz 30 AL WAATLNA
wiafly 2 ngu Ae ﬂ@jmﬁﬂﬁqmmmé’uLmzmjuﬁi@iﬂﬁqmwnﬁu Nguaz 15 AW NINIINARELNNT
WNﬁwm:ﬁ'u‘immimmquﬂ“ﬂmaLmﬂmﬁ'Lﬁf](i:ﬂ:ﬁﬂﬁmm?mqﬁq) e ldnFa lsuminlasien
FININISANUNAY LL@:*;"@Lqmﬁ*lur?”lwumﬂfn?LﬂgﬂuLLﬂmqﬁmmqm1WWﬂﬁﬂé’ﬁuL‘ﬁ@ tibailis anterior,
rectus femoris, biceps femoris WAz gastrocnemius(medial head) U841 Lﬁlﬂgﬂmmﬂﬁﬁﬂ

anna llfnuntin

1 |
= A

= 1 dl 1 o % = v o 4 £ %
NANIFANTEN ﬂqwimmmwmmmewmmwmmmﬁlumﬁuummmuumim:ﬂmLﬂ@@u

1 v
o | o o

Tlfunngauinnannnnguisseninamanazluwameaiy InadaAiauuansseenaltadAny

a a 4

b

aa

NNATAN p<0.05 wazngulinAIN1IUNANIa 2 e aNnsneusaNAunas sz nnaa

IHunfgauazaNa NI lunNIAUANTRANINNINNGINGNANAINIINAN  InadA1ANLANG

[

atldpAATYNNADAN  p<0.05  UATIHAYNILNIUANAANIINIWINYILBUNLIYNNGNHNG

VIN9UIDINANLHE tibialis anterior Naunddiiaanau Tnaninguinlindanisndnazyinaunon

' '
' 1%

naunaan1aunanlneiA1ANuANFImIeanan p<o.05 wazngunlindoniaundnia 2 el

TAHLANFA9AU



asinanisAnen  nazaundanisunaniuiladantianinliniseaeulmanas  des@nanaw
NaNEanadeNa liinannzndNtegauls duilluatmn Winimessaanas uazifinnisundu ld
X oo 4 ~ . v PV g = y X
$reau Fantiilunisudlavisetlesiunisundupeniseanindainieiiiaiinacnudeusazendinile

dl 4 1 3 % QI a a o
NATUANLRLIILASTBINA wazuLsEAnsnIwluniameeso

UNU

Iy % & = , o 12 & Ao §va o
ﬂqﬁuﬂﬂﬂluﬁﬂé\‘]@qﬂqLﬂuﬂmquWUU@ﬂiuHQ\‘]@’]ﬂq Lﬂu@qLM@WWWIMm@ﬂ’]?U’]@IL"\U
a o o , \ . L v A v oA Y o
LRAEILNNY IﬂﬂL@W"]zﬂf]ﬁ‘ﬁﬂ‘ﬂ'ﬂﬂﬂﬁ'?&ﬁﬂiu@')uﬁlf]\?ﬂﬂ]'ﬂ\??’mﬂqﬁ bTi1d ‘ﬂ@miﬂ/\m YTAUANE NITUNANNN
a ”dd 1 c 6
Lﬂﬂiuawm °1|.ﬂ’]W13JﬁLL@..VNﬂqqﬂﬂqﬂ’]ﬁ‘ﬂiuﬂqimqﬂquu@ﬂZN NUINUsznnn 30 wlesidunued

=3

Hgaaed fengsoust 65 TAWl wedldszaunisainiminduannndn 1 efeedl  nasuaady

3

=

AQUNNAAAAINNNIUNAN A Tapziwnin  uaswudndgeangwangsnianguinndt 70 U &9
danulunllaunsonaull 3 mzenieuldnnudng mlianuanunmalunimneu  uag
AUNWTTRARAY  BRIINNALTIRAINNIIMNANAzNTIWNeay 75 Tawll danwamauazing

IaIN wnmammmvmmwuﬁ“w HA9D18ATANRL NBATEUAAIINANNNTD LUNNTATLANANAANT

a

messiuanasin Widleawieazgaazianisnduldine’

tladenvinliAanisunanluggeengazivndnsnisunauluggeeny ° utaiu ifadeniel
(Intrinsic Factor) waxiladanieuen (Extrinsic Factor) twn  tladaniely wunisulasuwlasmnig
= a ¥ dgl a o ¥ a a d‘ ] dl
A3399E0 FTULNTEANLAZNANNIUE uaznsanla Mliiaianislasuilasresanindanieiie
e s danaliggeengundnladne® " ldun engiiinau UszdRniamnduluenn nsiduilay
3a33 ngldFunneinEamieen W enaeNLszam snpanaATEn HANNLNNERSIWALNININEY

= o P . = & Ay 1o =
waznspdeulug sruutlszaniuannuianunnsassanienisuaaiunng daiau nazanuiiy
W ANHLNNTBINNNTTLF nsiFaniuazatndilasedeuanden avulalnanieszuuialauay
I ¥ -ij 4 o

UABAIAEA TUULITTAMUAZNANNIUE svuLNsEan waztloyynreain dadunieuan Aziily
ﬂﬁ'ﬁ?ﬁmmméwmﬂum@mmumr;i@f?wLLfmﬁmJ1 uasadneldiveana nsauiiuledlidasnde
WsauAsTAL uazwaRnssafine liRnAaAe

tlaqiiutszannsdgeanylutlszmalnadawuinauiesainlasadwaesdianiinig

a a - AaX g3 = P

WAEUULUAAZINEINIININTUNNET AT AN TUGIN AT A nnsAnEUssTneggenn

Uszmalneiia 1 A.A. 1999 WudITa11IU 5.2 d1uaw Intaziiudwilu 5.6 aruaulutl A.A. 2000

waz 1wl A.A. 2010 azivnauly 7.4 A1uaw auiell A.A. 2025 axildgeangn 13.9 duau taaay

3



dundgennnnanane  uardgeangnagaia i luninaAalan N INAINRIAL  LHasaIn

annemaAsEgiauardean  uariduaulitdesnlFfugiRivnguussnizegaisuarenaity

o 6 k%4

ANMRATBINIRRLTINAINNT  gURANIIINIUNANTUILAN NN NI NNILUAZAN1IZWIARBNUDIUF

o

1 ¥ 1
ATYAAA HaeengazidessieglimmanIsndnsInTy  iesainideaninlunimieuuaznis
| Y o ©0 a aAa v = vl @ | | v A v U
TLVAIAULEY UazinANIUTIAMIEN T NNENUTINdT 1UW AU & INATAvTaggua Wi
¥ 1 % dl Y < A Ly % o QI 49{ v 49./
fgeengazegluanimiandennvnzanuddinin - griRnisadresnisvunandainay  andeyall

uunanenuen ddntlgmniientaniainaningenienidenasninens dulAanuudusaae

v dﬁl 4 &91 ¥ ¥ 1 ¥ b4 AJ o ] o
nanNleanad Inglaniznanuidadensinn dainiazdaini muﬂﬂ@;ﬁmmmimu@umﬂnmm

v
o

! v ¥ ! 1
NMAURRALNG  JlNgIZN19AILANNIINIFRNATIAAAINNI LR sz AnBnnaesssUL

nszgnuarNaNlaLarszuLlszam’

' 1
o

geangmendnazananiilalunisinfanssnluudazdu Gannnaziidn “n1zany

©32e

o v, . \141516 = _ o g v . 0
NAINITUNAN (fear of fallmg) Sﬁ\‘mﬂu@mmmmmmmm?Nmﬂuﬂﬁmmu AP LUNUINNIN

o ° | o y a X
ANAN mezmiﬂ@mmmmmmmmummu

WaagunTIvaziinnisaunlamisseniauining Wy nasaudias Auudeus
. X . 4 . 4 4,
129NANHBLANAY kazTvasrnIsAfeulvnresdesieanas nisaauulavauauilyminig
Aem1 1A ANANNNTD TN AT LAR LR AITIAITUANTALIAY NN lNAINa AUEILAN
. d i . 4 do gy Y
Ansfuaaednapdanasluiiauazadne  n1slasundaanieszuuilszaninn linauduastiasg

W liANg1110 luNnaadianas’

nsnpaaLnIInssdallassiuazgpNatnnsnraeuling uazANaINnsn lunIsAaauEne
P o o o . o X o v X = X oA Y o
putedldetielaendelldensne Wy 1191l nsgnauEANning n1sEil nslReNRaNIALMLN

PUTEIU NITAUBENNBATT UATNIIUNWAD 360 D90

d’l = 1 o % . 3| o o

UBNAINY AIEIUIIANNNAINIUNAN (Fear of falling) luamndAtyres Post-fall
syndrome’” uaranainiuldieslnenliinavnduee Wuameinlidgeengainanuainnsaly
nsfnnazannauMenssn  etelafinnd Hsneeuindszunm 50% a89ggeengaziinan
o ¥ o dl ¥ v v dl o ¥ A dl
NAANMIUNANNAIRNNIFUNFUNIUAT UAZHANANNNIAINAMNNAINITUNAN AB aANI9LARDL LY
dl' o o | [ Pz 1 dal’ o a a o ¥ =
ieaniladeidessianisunanadsna linanadiiladeauuaslss@nininlunisinanudesas  wazd

HARRATUNINTTG 11U AALNLINTWASAN Yi7a AANANIINENNI N UAZAINN191999T89 Maki



19 v PRy o v = o a Y v P
AT AT ‘W‘LIQWQﬁﬂmﬂwuﬂﬂmmmﬂ@fsﬂﬁuﬂ@NNLLuQI‘uNVI@zLﬂmﬂﬁ?uﬂmng\‘lﬂqw@ﬂﬂﬁﬂﬁlu

AAINIUNAN AZTUlAINANNNNAINITUNANRANENAABN1IN 62 T WviNElL

|
= =

anndayasinaiadeduiuatmeinlignisAne Fasnimsssouaznisnnauluggeans
Tnahnnazanunasnisundusiatsn  InednguseasAineAnsnanuduiusszninianiy
naanaunaniunmssialuggeeny  WeAnEnszAuNIssdaluggeans  ieAnmDEvENg
ANLENIINIRINANHaNALANd R uardainT LN ssAauazaTRNTInIsUN AN

4 . v e n " o @ o auy d

iasannaundanisnanii hilgannliiiulavazannisindaulmilunaniilisoanan

&I dl v d‘ ¥ a o ?:/ dgl o A L Ly
AU swn@33@‘vﬂ,mmnmm@fﬂumqummmLﬂuLmeﬂumiﬂmﬂummm@ummimmmmwn

De e

) > A o vw P~ 6o A da aa Iy
NELHQQQ@']EJLL@:ﬁLﬂu"ﬂ'ﬂNﬂ@W@:ﬁVﬂIﬂQQ\?@WH“NQMﬂWWﬂ'}?ﬂqLuusﬂQMVIQLLﬂziﬁﬂqu?ﬁqu

AaMLUUNN5IRE
ANBUEAIFIANAT
21ANaNAIFIDNY (818951379 65 — 80 1) gunnd andeas luasngunnuuIuag
wazUTNOING ANUIUNAAE 30 AL IREARNIBIAINEEIRTY 380 AL (WATIE 143 AL LWALTLS 237
42 el = v a

AY)  devianunargniiansdnisydaiall  uazlsedfinnsundnly 6 meunNIuNn AIRgININ
$enneniieddi iudmsnisngla syduaduaulaiin tniin dougs desiunisldatnluusaziu
Tneldunuseunndatiunfinaienues wiaziwautailu 2 ngu nguay 15 AW Ae ngNRnganIIwn
Au (fear of falling group) waznguNlN&IN1IUNAN (no fear of faling group) TALAENNIBB
Modified Falls Efficacy Scale (MFES)" uazAueliananasdnvia 2 nguil ang douge wnatinmiin
uazn13 IR lusiazdu (age, body height and mass, and physical activity) Ind&iAgaii 1asann
Uudnauudussrasndnuilaneouandainuazdawin - desasainisindaanlinvasiasaauan
- vy o = Y = Y o = |
ANaNTnlunmeeindessiu (Inanislieunaum guusandiaman uastiulnewindamileg
pruntivinandemig) - uazenaadasmidnsaunismduaiailliiennisresngulsainlauazuaen
wanuazlsanwsvLulszam  uazaunsnauldedndase  ananadasliiunisaduneniunay

LATANNLAAAU8IN13AAY  LazaEdd1TAT le A NS Ut AN AR NHDIANT TURBWNITAR

=

N9a9aa1aNATUAANIUILN1  9URdATRLAENUNNINANTUNANNATENFFHNNTNANTUNATEIHTTN

T B

n3de lunyeduarnslddninaaedlunisids nguaneranigunin inanIniuanenae



szrnIngIane
Uu 9
lumngamww,a:ﬂ%umsm

L SRR

1

1

. y

1

1 " o v

i NEVANRFNATHFIONE

1 9 Uy 9

| (380 A1)

1

1

1

1

1

1

1

|

| v v

1

| LWAT ) LWARE

1

| (143 am) (237 au)

1

1

:

1 a vaa o a

: avadszfiuanusansalunslsdiadseiniu

| LRZN1ZAMUNRINITANRY

1

1

1

e e

v l \ 4 v
NRIRNAN Lainaavnaw NRIANAY Lainsannay
(21 aw) (122 au) (36 A) (201 Aw)

..... e Sy

NAIMNNAY Tainswnay NAINNAY linamnau

(15 aub) (15 ) (15 aub) (15 aub)

Jaenuudausszainduiile szuznanne uasdygslnind e angnIuMUMINTIa

v
o

5UN 1 dupeunisAnnIasaanaing



iASaeiindas

N3t ARTITILNNTANEN B A AU T MNP AN TN AN AUIAN A9
Tunsfnannanangasialuringu @ﬂﬂiﬂiﬁiﬁﬂim@ué’wLﬂ"i‘lfaqf;”m@uamwmﬂ (Balance
system;Balance Master ®,NeuroCom® International, Inc. Clackamas, OR, USA) wazaanag

e 8.0 NHuNWIALNLGAFELLLE (dual forceplate) NagflAg udmiLe (platform) (317 2)
WeTUNNANqAAUENANUINNATIYIN  (center  of pressure; COP)  TUgI@UANAATINIALGY
v o v £ o v o o K 1 o

(spontaneous — sway test) IagldlEumaluUfuntinuasieusudumnas waztiuinAsysunis
neesaluggenny annisulasunilasgagueinaisasisanaivin (center of pressure) BatiluAn
lHannn1sdRszazaian1Inaeda (Limits of Stability) nesuntinuazeumnas  wasldmseadn
ﬁmmmﬂﬂﬁwmnﬁ’]mﬁ@ (electromyogram recorder; Muscle tester model ME3000P8, Mega
Electronics Ltd. Kuopio, Finland) @aiiganiuag MegaWin 700046 1asii 2.0 ietiuinnaiBudu

dl o 1% dgj . o o o v dgl
nailaauudaasdyoudnfinngnuiia (onset  time, sec) WAZANALINNININIUTBINANLLE
rectus femoris, biceps femoris, tibialis anterior Was gastrocnemius (medial head) 289U 9I19N

= (%

Az lidsanna (induced — sway test) Tuingiu Tnsfadatiunndryyinlninnduiiia (Blue

v o

;73 v v
a o

sensor®, Ambu, Denmark) ARMIAL304 motor point Ia9nNANEaT 4 1n ifmﬂﬂﬁwumg’ﬂ
o K a ' ) a I's QI ¥ d‘ o ¥ dgj 1
Uu%ﬂ1ﬂuﬂﬂquLE]@?LLZQZLL’WW’)Lﬂﬁ"]Z‘ML'JZML';TNmuﬂ’]ﬁ‘L‘]J@EILLLL‘]J@ﬁﬂ]ﬂd@tyty’]miﬂﬁﬁﬂ@’mLuﬂLLG]

azim

28019748

218" asiATELN A LIUUNWTALNUASEWLLA(dual  forceplate) ﬁ@fﬂ”gmz%w%uﬁu
(platform) sumLﬂ%ﬁmm@@‘iwﬂmimﬂmlz&imLﬁ’] wazliiin 2 499wy TaaAauYing
wiriudaesndreszinedensinnaesenanasias uasinnnsipaaduinateussnafivin(center of
pressure) lAEN13IATTZANNANTINTIAR(limit  of  stability) Tuanusienanasiaaliugalinig
FNUNTINLAZAUNAY(Anteroposterior direction) "Lﬁmﬂﬁ'zgm TngaanadAIRRIneeININ AN A
e lutaswesqmaudnaseeusanaiiin #ia 2 Frilaefidianseguuuiniuusnanaenaan
Ul 2 whhdaluiinszezdndalunmssialaeuansaaidudsouls Idud szazoanlunis
AALAUBY (reaction time,sec) Lﬂummﬁ'f%lum?{@uﬁﬂﬁqLﬁ@iﬁ%ﬂﬁmmﬁmﬁﬂﬁﬁq, ALY M
noLAELT (movement velocity, deg/sec) LﬂummL?‘f;Lfﬂ?ﬂlmmmﬂﬂg@uﬁmm%@uﬁdqq(COG)
1BIINNY, izmmqqmﬁ’mﬁ'Lﬁ?}lﬂuﬁiﬂ(end ooint excursion, %LOS) (fluszeiznnefigunsn
Lﬂ?i@iéﬁ%%«ﬁﬂiﬂiﬁiﬂ@%ﬂ LL@tﬁ‘::EItVl’N‘ﬁILﬂgﬂumiﬁuﬁﬂ‘ﬁlzﬁﬂ(maximum excursion, %LOS) il

= o . = . : = : 3
?ZE]&VI’W\W]’Q;ﬂﬂuﬁlﬂ')\isﬂ'ﬂ\ﬁ"\\‘]ﬂqﬂLﬁ@’ﬂuiﬂimﬂﬂﬂfgmﬁ‘::ﬁﬁ’]\imﬂﬁ’ﬂll TIDVININNINTCUENNEANE

u



doa s . o Co Y4 A
madeud liarnuneasangiinmageufiazlllilnandiafausniaaeunly uaz
ANNANNNIN TN1IAILANTIANIS (direction control, %) luAnldannsfzaumeuEuninig

waauln et wanaetnsgniessialiuiunismasulneanuanduniei il dadivung

v
o o

o o A o = 1y v A PRy
ﬁ@\iqqﬂuuslﬁ’ﬂq@qmllﬂ?ﬂum?ﬂm@ﬂqmq‘iﬂ?@ﬂqwmqﬂﬂquﬁqulﬁq\?@’]ﬂV]ﬂuﬂ?ﬁﬁﬂqm 2 AT

=R o

anuugasanin R adatunndy o alifiandnauilantaudesisione motor point 289 NANLLA

. , . e . . . A o =
rectus femoris, biceps femoris, tibialis anterior Las gastrocnemius(medial head) NAUI1 LA
o/ o v £ A ¥ al = A v al
’j‘i.lﬂﬂ]u@llﬂq@ﬂ’]i%i\iﬁl%‘ll’ﬂﬂ@’]@’]?\mﬂﬁ‘ﬁJ’W]’Nm’]uﬁuﬂiﬁ]ﬁlﬂ’]ﬂﬁl@um’)ﬂLZ\)?NLLZ\IﬂNNﬂ’]ﬁ‘LM@“L&ﬁQE]LZQEN
Y ad \ o = ! P o )y X .
AREIIBNITULLAN LATLUNN ﬂ’}LQ@’]‘ﬂﬂx‘lﬂﬂﬁ‘Lﬂ@EIHLLﬂ@QZQQJEQ’]M1WﬁWﬂ@’]MLuﬂ (onset time,sec)

v
LAZRIALNIMNUEINANHeT1190 Taaddianrinnsids 2 Au Aeaseds wazllesiudunsiy

AARATZEIZIIANINITIAE

51U 2 neimIzezaniANNINTasa (limit of stability) vnuzendnasiasisiumaly Arumdin

u

WATANUNAS (Anteroposterior direction) uum‘?‘@ﬁm@u@aémma (Balance system)

aBmsiszutana/dunsizidaya

doyanmuansmuziall liun ang wiwin douge datinnania dmsnTinas dnsanisunela
uwavszAuANAulafinzedgeengulanaluAnafuwazADeUuNInTgIY WAZHNATNNT
wWauulaianauana9ueusananvin (center of pressure) NFAINNNIIATERIZANTANNINIIEAY
(Limits of Stability) NeAUMTNRAzANUMaT  MEA sreznanlun1Ineudaues (reaction time),

B 4 , S R . .

ANUEYLUNNTIARRUN (movement velocity), i:ﬂ:mmmmwmmuwiﬂ (end point excursion)
wazszaznaniaaauhllduiniga(maximum excursion) waz AMNANNIIDTUNITAILANTANIS

(direction control) uaz waNENATULadyEY WA (onset time) LHal@saNAR ULATAITD



Fruounaulninduilaniiaausenananguin
Bl UATITUIWA  NdlAzineana  foalisunsupaniamesdnidagl SPSS/PC  for
Windows 18591 11.0 Imennn1smageusaeds  two-way analysis of variance (ANOVA) Tngl

NMUUARNNTEAATYNNE

NANI52A8

HANISANHITEZALNISNTIA LUN g lne | diATaIdARNARTNNILLAZNITYINNY

waanadialnaATasIndyanalniinaauia(EMG) 10i2gnsUNIUNNSTNTIAT

ANAANAST

2IANANATFIDYIIUI 60 AU INATIE 30 AL LATINAUGIN 30 AW uiazwAktadly 2

1
= o ¥

U % 1 U .
QGEY "meﬂqw AUNAN (fear of falling group)

AN p<0.05

naNaz 15 AW THAUANHUTAAATW A13197]

o ' %

IABNITUNA

I dl 1 o %
LL@%ﬂ@‘NVIVLNﬂ@fJﬂ’]ﬁ‘Vﬂ@NsLuLWﬂ

B Y .
Lmzﬂ@uﬂmmuﬂau (no fear of falling group)

ANNNIIAIINNAT ANLIATUAN MUz aasanaNasAs N AausldEmuuansnaii

ANSNN 1 AANHUI89914185AT (Mean T+ SD)

ATUANTLE LWATNEl WWAUES
nAUNAN ladndaundn | ndaundu laindaunas
(n=15) (n=15) (n=15) (n=15)
a1g (1) 711%47 713134 69.0 X 2.8 68.5 X 3.1
Tt (nn.) 65.6 £ 9.8 66.6 £ 7.3 5831+11.0 |576%X7.9
AU (1) 1659182 | 1655+t45 | 153150 | 156855
Artiiaanig (nn./a.”) 239138 | 243124 | 248143 | 234%28
Snsinas (Axe/T) 734%129 | 725125 | 709%82 | 750t 114
gmsn1sunela (ﬂgﬂ/‘m‘ﬁ) 17.6 £ 3.9 1941438 175132 179129
ANAUIANE (WN.1U58N)
Systolic 1256182 | 127.1£10.7 | 1359+ 186 | 127.6 = 10.6
Diastolic 763%t7.7 814195 84.0% 11.2 80.7 5.9




Nﬂﬂ’]%‘ﬂiztﬁuﬂ’ﬂ&lLL%QLL?Q“R@Qﬂﬁ’]NLﬁQ daan15iAdau a9l ana LA

AMNAINITD LUNISNTIALIAIA U

nanslsziiuannndaussaanaiuiia daamsiadauluirasdasa
¥ i
AINNMsNAaLANLIUsITeINA eI InirauANdainuardaindaaie ananaing

v ¥ v v

PanuaNdngndduATaliig 2 nquuazyia 2 wa NszAumnuudeussresndiniiient lunueiln

(in3n 4-5) uAnLdANudasasnd il luwAnenndnwATe ANNLIwsaaInauiie

1 ¥
a o

e liianuenseiy dounangelunguindannaniAimnuudausaesndnuiiialunis
= ¥ ] ° ! ' ] o ¥ s ' aa
wieadaiinann (4.610.5) Andngulaindaundn (4.9 10.3)  uazliliAnnuuAnstanieats
Amiundnutlenldlunsnszandein - wazdwesrnisndeulnvesdesievesaivanet unmed
Unf  annisdndasesenisindeuluaaaindlefives wudndasesrnisiadenzeinissede
AEINNUNTBINGUINATIENNAIUNAN(94.9132.7  aaA1)  HeadeandunAnie indannax
(111.6£10.2 89A) UAWANIDORS 2 ngu (NAdwnan (11178111 a9an)  Tdndaundu
(119.41£8.0897)) TANANANNUANENNWNATAN p<0.05 TILWWANIY 2 NN UAZIWATETN

TaindnduldNANLANFANTa9TNaIAINNTAAaL NI dasa

ANNAINITD L UNISNSTIALDIAY
o/ d’j v o v o o V=
AMNZAN170 TN 9Ll aes N1 Iasnns a4 45 ATNIN1IARDL Tpeinnglofelu
o A v = A dl v v dj 1Y v v U dj
wauAn Buuuandiufen uastintaenwindranilsegfnumninminandemils
o :j/ 1 A o v a al A v al U
21ANANATYN 2 NQNNNAUANNIDEUNALANTS 10 FundinnAu Euuuandiafeuesadng
A o Ny a = A v v = Y v v oA < ¥y a =
odald 10 3w uazawnsndulpavindeuiiegsnuntrinandreniield 10 Funfansas

AN WAY 5 UINUEAALIAN

HANNSANHITEALNITNSIAT UL g lneldiATasinannasang

= o o I~ v 173 dl [ ] dl 73R
NANNIANEITEAUNNINIIFTrEuIecdgeang ineldiATasdnannaianie  aeldeAns
waguulasues center of pressure (COP) N1 INA2895282A A TUNNTNIIAA (limit of stability)

% ¥ % o o zl/ tdl
NNANUNENLAZATUNAMBIRIANATATVIINNA 60 AL LAASLUANTINT 2-3

10



AN519N 2 92aIZANNANIINTIAA (limit of stability) AMuutin luananadag 60 AL

9281ZANNANNTNIIF0 Mean £ SD
1. 9812198 TUNTAALIALAY (sec) 14+05
b, Anaisalunnsindewi (deg/sec) 25+15
3.?:&3%’1@23@1?1”1?1%?13@1&?@ (%LOS) 50.5 +15.4
4 svzmaiiinaenlyfuniga(Los) 70.6 £16.8
5. mmmma‘ﬂuma?mw-)uﬁﬁmq (%) 797+ 134

AN5197 3 T2aIZANNANINTIAA (limit of stability) AMUNAY luandandiag 60 AL

9EIZANNANTINIIFN Mean £ SD
1. 228Z10AN LUNTADLAUDY (Sec) 10+04
b, Aaisalunnaaend (deg/sec) 18t08
S.izmmmmﬁwﬁmﬁ'@umﬂ (%LOS) 40.9£12.6
4.?:&31/1’1\117'1'Lﬂ?‘iﬂﬂmﬁmnﬁ@m(%LOS) 53.9 +15.4
5. ANANNNTD LUNTALANTIANIS (%) 53.5t 235

HANITANENSEALNISNTIAL LuggeanelneldiAsasinanaasanaiallsey

WIBLSEUINNENTANAINITUNANUAZNGNN LINRINITUNAN

HANNIANHINITLLAsULLaII8Y center of pressure (COP) TagigannAnTe4szeizaNinNg
N9969 (limit of stability) MAUATIUALAIUNAT WLdTzEIzIA TUNIABLIALEY (DRTIHEIRE)
KV 4 s v A4 oodd A oyia a s o
Guwnaaudtean hilaldfudygnaliaaeusm)nEueaousillduntuasiunas  uazaan
Balunsrdaud U duninvFasundsaInqAENFAW(ANITITBINTAAAUTITBIAAUT NAIILIS

dl 4 dl o 4 dl o dl o dl !
nanwinnllfeqagarinanaunsoin i sz ez nainmuanNATENN AR LANARTINNIE) U9
ananadAIva 4 ngu WalTauiauseazainlunimsn 1esenanadneia 4 ngu ladianu
1 o aa % dl dl dl -dl 3 dl % v ij/ 1

wAnsinaiumNana  srazniegavinaninasuililienanadasanisneaeullsnuntitiuliianong

1 [ 1 1 1 1 dl 1 o v a a % dl dl v
LLﬁlﬂB"ﬂ\iﬂusluleﬂﬂ@N LLI)*IWII')’]T']QNWiMﬂ@QVﬂ@NluLWﬂﬁfQQNﬂqitﬂzmqﬂf\z@ﬂ’]ﬂmLﬂ@'ﬂullﬂﬂflxﬁﬁflu

1"



1 1
= o ¥

WAININNG nguAndunAnluwATIE 1ay NNANANANTNAULIN UATHAIANLANGINNIS

anAN  p<0.05 uaznguAT aNlindaunduiuliiA A NuanstmsanAusA Fugandd

2
o % o

AUANAIMNANTNADINA (A197971 4 LAY 5)

)

= P Y - Py 3 ' | Ay o P
ﬂqﬁﬂmﬂ”l’a‘ﬁﬁﬁlzﬂ’]\‘mLﬂ@’ﬂu1ﬂ1ﬂﬂ’m%@ﬁ7ﬂﬂ@WMMMWWUQWHQNL‘Wﬂ‘ﬁ’]&l‘ﬂiﬁ\lﬂ@?ﬁﬂ@&l

1
= o

anwnsnideun i ld lnasnndmnnguuaziauuansanatfinsziu p<0.05 azwiulddnme

Ay o v = - A 9 o o A A
°mHWIQJﬂ@QMﬂ@NNﬂW?Lﬂ@@uﬂ’ﬂWm@uﬂﬂmﬂLL‘Nﬂm‘VIL‘m LL‘]JV]’Nﬁ’]uﬁu’ﬂmn@ﬂqqﬂﬁ‘ﬂqqﬂﬂqﬁ‘w?\7

'
o

a 1 1 dl ¥ % 1 a % v 1
FanAndnguantazungy lfannnan prRamnsalunispauANAnelld i liiag
wansingluaanasiATNNg (F113199 4)

: - P P -
dounnsfnmszaznanideun il lduinfigauarauainisn lunsauANiANImIg
1% o ! J dl o ¥ ?/ dl all v v 1 = 1 QQdI o
AuMATNLIINgNAndansunaNTe 2 iaindenit i lddesndn uaziinonuuansinamsatAnsyaL
p<0.05 WanFauinsuiungulindaundunia 2 e wsililaauunnsemeaia lunguildndann

1
o =

v v
ANAENU (ANF9N 5)

BIN5199 4 92aILAINANNININEA (limit of stability) A1uniin luaanadATINANTIILAZINA
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