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Abstract

Background: Physiological changes in the elderly result in an increased risk of falls.
Exercise is therefore important in reducing risk factors for falls in the elderly. And a previous
study found that walking on sand 3 times a week for 6 weeks helped elderly people increase
their leg strength. and found that sand is still limited in some places Therefore, it is the
source of the use of sand. Therefore, this is the origin of modified stepping exercise. In the
past, no effect of stepping exercise in multiple directions has been found on the physical
ability of elderly people at risk of falling from such data. Therefore, the effects of modified
stepping exercise for 6 weeks on balance and muscle strength should be studied. and
walking speed.

Purpose: To examine the effects of modified stepping exercise program on physical
performance, balance ability, muscle strength and walking ability in older adults.

Methods: Participants were 32 older adults who volunteered for the study.
Participants were divided into either a soft stepping exercise or firm stepping exercise group
with 16 participants in each group. The experimental group was performed stepping exercise
program on unstable surface while firm stepping exercise was performed on flat surface
program. Demographic questionnaire was used and functional test was implemented by
monitoring such parameters as lower limb muscle strength, walking speed, balance ability.
The assessment was taken at baseline, 4 weeks, 6 weeks and 1 month (follow-up) after
receiving the modified stepping exercise program. Data were analyzed using descriptive
statistics and independent test.

Conclusion and recommendations: These findings revealed that modified
stepping exercise programs on soft surface can improve functional fitness in older adults,
especially balance, muscle strength. Moreover, the effect of stepping on soft surface was
retention period after exercise 1 month (follow-up). Therefore, modified stepping exercise
on soft surface should be recommended as an alternative form of physical activities for the

older adults.
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Falls cases 1 w.a1. 2560 = P * IR
Tag P visnedly Sananuszinaygeang g (a1g 60 Taul) 1 w.e. 2560
R visnedl gifintaniuasniandnnnvnan lurgeang
uHANgHS
Falls cases 1 w.f1. 2560 =P*IR
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ag Tua@aun1n (Homeostasis) wuanfinisidenasiuiogeeny Tng

FIUIMUTEAMBUNUNAN LAZAATINITHINRIDDIEHUTZAVAARS

1
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fesapay 10-15 iunaMygeangfUfiseneRas @09 1ww AIw
snlafinsnuniziUAaun (Postural hypotension) ¥in vk gepngmuniia
a a a ¥ ¥ ! a
AL FANITNANATNNT ANIEBNLFTTIUREAIZENDS NEINITOAR
LL@:‘VI"IL‘ViG;NZ\]Tﬂ (Cognitive impairment) FZLANANHIRENADNITANAN
Ta519 2 Wi FauyUaefiin1azansauden (Dementia) axrnan (A9ng
annssinaulaf Wi nsnzazezianann viniglaagadaniamss
§ialpne (Fernando et al., 2017)
& A Ao

2) ANGHBIWAIN 9TNUNTTILA oL a7 LA BN ASABIRILAN
Taun fianasnundn nasguuazuisdurasiauant Anananisulsu
AEANARINLANNTRLAYN N135UFANHANENAH IADUAY UATNTS
Usudananainaaniianas N155U3AMNANEN AN lanaua
warmsUiusanenEnfianas N1suEnAvaeygIeanf1as iy
\Ainn135ugnmANRanann (Fuller, 2000) B9ana9peaiAWEAluEas
81g 70-79 4 (Brundle et al., 2015; Hong et al., 2014) &#LABINT
NBITIUAYIN N naNUBY 7 LU ABNTEAN T5A Macular degeneration
ANYHIIITINAIINGTT 1715 UIRATILRENANTTANN Y38 Tanaly
WMNITENNEBNITAU T T A 1T aAuaINiTalun1ITNai v e
HENDIUNNTDY azvinimAnnsunan(a

3)  nsuwAsuulasressruulaseseuaznadiile 910
nafnEInuIEesy 60-70 T woanamiile AHLILTY uas
ATNFINITD IUNTU AN BN A NLB AR A E9Tas A 20-40
1 o = 1 v 1 z v 1 ° v d|
sauiufinisidennsensuazidnsauy 98 Boinuniswedening

¥ &
‘?.ITN?.IﬂLLﬂzﬂfJ”mLﬁQTuﬂﬂi@ﬂuﬂuﬂﬂﬂﬂﬂﬁ (Fuller, 2000; Moreland et

al., 2004)uan91n5 N9 AgRLLaITalATITNLaTNaTHagI NG
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wnfiuaevinla sassisnisuwasuudacunsedsuiussarinnly

mssusimineesnoedidn lnamniygeengndaRianenenis
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AUUEN IR 52192 aM1992AY (Pirker & Katzenschlager, 2017)
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WU MV VinDALAEImanisanan g (Soliman et al., 2016)

5)  n15LUA ERLUAIIIAINE AR AN Lﬁmﬂyﬁgjfi’ﬂqqmﬂq
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Fuvng nelaaaunEaY N1agLABuATNAANTINaNAsTinuAnS
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al., 2017) ¥ TWnN9meUANEIRRIUINAENTIRY LATNTARRN T (N
Tuid pspuaansied oag aansana (Eliott et ol., 2009) 9vinTn

HEIBIEIRENABNTITVNAN ANY WATIINNITANEITEALNILEIRLAS

[
=K A o

Uszmelnanwuan quandad Waduasendeiivinmiianisnas
(Fuller, 2000; gnads, 2544)
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g (minimal detectable change, MDC) 284 TUGT &idUn §9818 891U 43U uay
Tuuananeiunisuasnulastiunguacuan Zeenaiiasaindauonananadnsneafiull
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nsfanatuiieuazidn sanrafinanas1satunsnasubngessnenainisa
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finslreenBiaiendanasulinanislsunavesesnuselunisnaeulng Uas
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NM909NMMEINIBLLLNIG AMEA1eN SiRqUazasAndn Aa nisiasdu namnas
AAENITANN9LAN (Stepping training) LA 883 19A NLE 119918905892 %298 19989
‘a‘l’Nﬂ’m (Lower-limb strength) N149%194%2 Balance) LATAITHATHITO IHNITHA N (Gait
performance) P IMAANI TR AU AR STNE NS HTINEIHATHATTY MBI TN
AI1H41 (Cognition and memory) ﬂﬂ‘jﬁ%‘i’]u"ﬂﬂdﬂ@yﬁmﬁyﬂ (Motor function) ‘jlfmﬁ/i_lﬂ’]‘i
Y9899 UL mew5na (Endocrine System) Tunnsnassndlum ﬁfﬁﬂﬁﬂmjﬁ@i@qﬂmw
{inunnseaningenie as19iiussun WaziNAINNIIMIEB AN LWHE% (Progression
and intensity) 11T a1 A VA9 DA 11T 45 5 115U BIFHNITNNE N7 A LATUEEEA
(Recommendation) &1915 1 quamq?u ﬁmu/ﬁ' TRty GER G REINITREREEHTTN
Tusunany SSE amasALlsznau FILTE (ACSMB ag{agn iffunnseandidsniauuuuels
Tm Tu5unauy SSE mnesAtszneay FITTE (ACSM) iunnssandidsnisuuuuelsdn
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1 1
[

BUYNIINNIY (Warm up) 5 - 10 U Tearaaninad (Exercise) 30 - 60 W71 TeLTNaN

! & o/ 4 ! ¥ Aa oA
ARTE (Cool down) 5 - 10 WAt A ndl 2 - 3 ASv/AUA Y aguey AMTUGTR
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PS) ¥ dy . ¥ ' a L ! a
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N19N719LAN (Walkingexercise) N19RNN19719967 (Balance training)N1988nNaInN1g LUy
Ang M (Basic exercise)N19panfindInBuuUAnUszamdNinsn1Tnaeuhazessnnie
(Frenkel's exercise)N19VN18AIN LI ALLUAILAN (Conventional physiotherapy) 5aHM 3
A199119TM5U5LI19U AU nF WU9T A158BNANRINIERUD SSE MHAAZUUNNNS
o A 1 ° o dl dl 1 o 1 1 ~
NANDUNITNTIAIANIINITOBN NIAINIBULLBUT ANAIIHT LATINEILFHIUFTNAIN

ﬁﬂﬁﬂquuﬂ:ﬂ’]’mLL%\?LL‘N?.I@GﬂZ\]’]NLﬁﬂ?IWLLﬂtLL?Iu WK N19N19ANHAITNUSENDUNTT Wak

18 UBNIINIRLNINNSANEINETSE Jn19 A3 asiade/UssiuNadng (Outcores)ii

I
a

NANVAIETIRANNN1LAMNLALAFNNAAFIAN wafiflen riunnislunlssmauas
Usznalve lnunuuulseiunianasfiaameiafdas(ya (Time Up and Go test: TUGT)WUL
UsLfiun19n99i220deay AUN (Berg Balance Scale) 8489H1 AR N1SNARBLNTEUN
LAi819 (Single leg stance) NIFNAFBUANTIONINNILY 5 B8 (5 Physical function test)n1g
Uszidiwmnndanguuazaaneausiarasnasiialaanisiiessa (Sit and reach testuas
nMsuAzRBAMAS (Shoulder girdle flexibility test) tiuaw aunslsfimunaiuna wBUFIR
=1 tilv a ¥ a Azl a o/ ¥ dl =
YEBYARINIFINMNTSUARTaUIWALRAsAnEIANAN L ANTnEz N5y LASaile
2 v, y X J-0 N Y,
wa R gy ileannsaUsufin Hadwsnesfautue
A1508NMNAINIELLLNIIAINA919 (Square- stepping exercise) LunNT9aanANAs
A Aa = A 2 o a @ ¥ ' ¥ ¥
Aneuuule lsdafifusanszunn Sntsrdeubaaiedunisidmuia laun nnsn1amaly
AL ATHMHN ATHIAY UAZATUNLENHN DaNaBliies vinlmAnnisindanieluygs
A9 [Wfinng naclam Bagann1su A UBMEaanindIniy F98 AN IMNIZANUAS
URBANEAMTUKFIDE IANFNITONIN NNNIYANNANNEANYUIBINANNHB LA 2DAD
= P ¥ & & ~ A ¥ ! ¥
fn158a naruleuazidu nauan1salun1sad eulnqzesee aelnaiuisa
4 NS o Yo ¥ v o
wdenvaluszezi inadu gasandnasnnis nnanluygeongln (Sermsinsir et al., 2019)
N19ANBANANAINIEANDUAINUNIT NNANTINAUITINITAUATNUAINHUTLANEAINWANIN

¥
o/ o

390718 i nfiaanaynannn mdamau fnisiieinisisnis ssnfasnianunnig

1% v

AINANT NN B N HnaNeIUAT ARHAN tuNgHR BTy N1RNAMMNSIAReR LA

N9AK ﬂ’?‘iﬁqﬂquﬂﬂﬂﬁZUUﬂﬁZN’]WTuﬂfﬂ3~|LﬁﬂﬁLﬂi&l LLZ\]$1§’73~I"IT“D’T% NNTANANHARDIFT
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a A a o

T A "[ T ' A 1‘ = o 7 = A
HOTIELANBULAD uﬂQNuﬂﬂW’T PIEIH NRANWNTVINNTEYTIAY W @ﬂﬂﬂ’]‘jﬁﬂ‘]ﬂ’]\‘ﬁuq N

Aenwpsiuniseaniiasniagduuunneg Tuygenng ww 309 loaz uazng Wuam

I guNElnaTneaniaslneg waiiles a19aniiasiaindaas

o A

WUITENHE

Y

1 v v @

drunnlunisandini meansdidsniesipudurenuazy geangndanisunaidy fi
nspanfaeneuLUNaen iannanefianae saiwnadenmiieunnsesntidnie
dmiungeny wazilanuazean TuasslagUnsoifidurenuaiisUuunisaanigs
mefarnsentauazans g Sanlasnde TfAan1suiaEylnee Wesenniddy

n1seanfideniefidussnazunnsaaigiuniaduiefi aunsafulaniinnasn

ANV AT TIN50 8N S RINIYNe Y
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unn 3

%’aagqﬂnsmuazﬁ%msﬁnm

2BULAANISIAY
n939aAssRidniidauuugNuazEngauAUAN (randomized controlled

¥
o’

trial study) H9mgUsraeAYBINITANEIATI

1. WeFeufiguarHLaNANAIRAYIBIAITHATHNITOATHNITN G
#i7 (balance ability)A9HWE9L59289NRINHB21 (muscle strength) wazAs5aluNN5IHN
(walking speed) ﬁ:MQWGﬂQNWW@ﬂQﬁUﬂQNMUQN

2. WaASUTIELAYINLANANANRALYBIATTHETHITOANRAITNT
% . & N dy & a
#17 (balance ability) AN LANLINYBINRINLUB YT (muscle strength) wazAHEA HNNTAY
(walking speed) 2BINANVIANBINAY (ATUNTTBBATIAINILULLENZIEY (Mmodified

stepping exercise) AUNaRASUA1TBENAIRINTE

gﬂtmumsﬁé’ﬂ
a o dy a o o/ . .
A1939 83T UNITANEITT UTINTTUUILLLATAF Y319 (Descriptive

cross-sectional study) TwrgangaIngranae q dmdanzian snanadasfiniunis

by i v [ v
o/ A

AR ADNBAZEUEDNLIITINNTITITHIZADITTINNITITLITHIN 2 T4 (A59) AIF
[ & { o P o = o LY 4 !
AU (A59) N1 1 mfmmﬂi%fmumﬁﬁizmmmzmiﬂum‘ummwmxﬂuﬁmmuqmm

o P o % 1% v [ o
ANTHULLNNNTH 0T 1 LLN$LLUUUHﬁﬂﬂ"I‘N’]‘j'}"Vﬂ@ﬂ‘i@ﬂ@!‘ﬂﬂq‘wLﬁ’f‘]ufﬂu T@ILLT‘I N1FIAAITH

FUlARALUB AU B UTEMINYI NIRRT UTetinmnudmanlunisiesiiuaagnig
#5949 Visual ocuitmiJ Snellen chart $15949 macular degeneration @3¢ hand grid (Takei

Digital Hand Grip Dynamometer) U52ANAIMNAINITA NN TIFIA Y Single leg stan
wazlasfiuntnslnauinisnagAAYNa AN uANT e Ae AT H AR HE T 2121959 YN

Fauazaamngs nudadingninzaessninienianuasnarasimindanesgay
N ONT AN ENED (N AR an e s NnTaR I ssln Inasnsninda (o
Alansw) ﬂf}'ﬁ&%ﬂdquqeﬂﬂﬁﬂﬁmm aeunns) lnefin1sulaniAiuaseaniy
{mj ANTUILANNA(AKLBZY) mq:ﬁmﬂfa%mdqmmgm BMI < 18.5 1n# BMI 18.5-

22.9 NITHMHNNINNINNIATFIN BMI = 23.0
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Fu (a39) # 2 (Fupendsannit 1) sranasiasaslasUNITMAREUANENHNSANIINNS
Lﬂﬁ@uquﬁizﬂ@uﬁ”faﬁmwmmmﬁyﬁumim@éfqﬁgwmz@g:ﬁqmemmz"i}@ufm Tmed
iwmm‘j‘ﬂmmmﬁﬂﬁmﬁuéwﬁ FINNTNAFBULBULIAAITNT WASDBITINNIE LA
AN ANITAAINNNTNTISA (balance control) Tae T Timed up and go test AanuT guss
289NATHLIE Five times sit-to-stand test LazN15U37IANANLTIUsIIBINATNHBULY
LNy A TﬂyLLﬂl hip flexor/extensor hip abductor/adductor knee flexor/extensor Wa & ankle
dorsiflexor/plantar flexion Tmﬂﬁ@umiwm@ummﬂﬁmé’umﬁmﬁ'mﬁm (random) &AL
nnanagay (test) lnsnnsduaann arniussainsazlagdflassaniamaseuunaz
USnNaRNITAREY LaTa1aHATIZABI AN AR ANALEIAADANITNAFE LN AN
Uanasey suseaziBan1sasaufon

1. Aa9L59tuN19LAN (walking speed) Taannsduiaantunisidiu
52879 10 1M (10-meter walk test: TOMWT) AQEAIMHLEIUNALAZAIHISIGIRR &
VARBUAUIIATT 12 29 4 HATATINANYBINNARTINHA FNN19NARELEN 3 AT/
ANNHIET LANANANRASIBNUAAT AN ST hin e A/ Aun i

2. AN AINITAAIWNNTNTIFA (balance control) Taeln1snaaay
Timed up and go test (TUGT) P;/Vlﬂﬂﬂ‘l_l‘%/uL’]Z\I’Iﬁﬂ’]N’Iﬂﬁﬂ‘ﬁgsfuﬂ’l‘mﬂ:ﬂzjuﬁuﬂﬂﬂLf;jﬂé/ an
paslrravniuszezne 3 wns igudneonnaas wanAundulliiinanieninuisa
gegALaTanAsiy 914U 3 A3 UAANANRREYBII AT DR AT ATYIN A aae AW

3. ANSNAFDUAITH LT LL‘N‘?.I@\‘]ﬂ@y’]N Lﬁy@"ﬂﬁ (functional muscle
strength) TaalnnnssuiaanTunisa-8w 5 a9 (Five times sit-to-stand test: FTSST)
TmﬂL%qﬁquLmﬂmmﬁ’ﬁ Tnelulafingay ¥innianaseusn 3 Ase uaamAeie n1s
NAN U ﬂ’lﬂ?nlLL?T\‘iLLﬁﬁﬂ?NﬂﬂyWNLﬁyﬂﬂ’TLLUULLEﬂNVW Tmﬂsf?jy Lafayette Hand-Held
Dynamometer Model O1165A ﬂﬂdﬂgﬂmﬂf@ hip flexor/extensor hip abductor/adductor knee
flexor/extensor ae ankle dorsiflexor/plantar flexion ﬁgwﬂsgﬂmmm’mfm ﬁﬂﬂﬂiﬂﬂﬂﬂuﬁgﬂ

2 A59 LATVIARA Y LAZNITNARBUAIINLEIULTIPBINRINEHBY1M9Y Leg strength

v v v Vv H ! 1

testing Tm?mm'}%’um‘mmﬂ@uﬂuuuuﬂuﬁuﬁmamwmm’%mﬁ@ AR LENLANDEN

d v o 1 ° o d|d 1 - A - 1 1

LANHBY NAILATUINATI LBNBYINYN 130-140 B9FN Fufieunniaadimniiasyranaan

vaans dnanatnnomnnzan (lnely aealsulnmunzaniuanugrasym15unis
=3 & I3 dl o a o & o !

naaay) aanusIdanantEuf 19U @ue169N 3 ASSIALRNTLMINYIAaaL

Ugea1od 1 119 Wae YINNNTAgay 3 A9 LAIWIAREA
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v

PUTNARDL mmﬂﬂ’mnﬂimg@ffdimwiy”l%’m;uﬁayﬁé’ﬂé’mm‘%ﬂﬂ;%
Lﬁ@ﬁmﬁ’uqﬁ’ﬁm@;ﬁmmﬁm%@mmﬁ@ﬁmwiyqﬁimmmu LaZaANANTZNLTiaNaifin
NANHLANANIITBINIT aa e AsranlanenanIaaray Tnanaunisnaaey
ananasiaanesiniAnnAuduiUTeant neneni enasiasnanenesgnnIAIALE
(safety belt) Lﬁ@?ﬁ@ymmummiﬂ%fmLﬁﬁﬂf&?ﬂﬂlwﬁﬁi:ﬁw%mw WAITINTNIFINAS
Aduasu 6 dlam eraiasazlnsudunsih iduudialusnund wazlnsunoy
fiufinifesntfinaayanisasuaznnnisoinne ARaUnARiAnduluuaaz s W 0
Futhae nnawnsunisinunlulamenung gidelnsdmmaanineoyasnnananadagyn

- v
Padnnu

1 Vv
a

1. VITIHA

A. SURIFIRNTI
= & ¥ &
5UM 4 MIAREUANNLENLTIIBINATHNITHEN

Five times sit-to-stand test: FTSST



AL EVLAANTAS

FWAEINLAINLNTIA

m i =
. hip extensor
TTuEE

;5‘].]‘17] 5 N1anaaeU WJ’]NLL%Q LL‘N"EIﬂGﬂZ\]"INLﬁﬂN%TWﬂ

T@ﬁef% Lafayette Hand-Held Dynamometer

29
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T —

. knee flexors 2. knee extensor

2 1

a [ ¥ A
;i‘l.h’l 6 NITIVNARDUAITHLLINLIIVDINRTHLLD LY

Tmilef“g Lafayette Hand-Held Dynamometer

. plantar flexor

2 v

a (4 ¥ A
;i‘lJ‘VI 7 NFNARDUATTHLINLINYAIN RN UBYBLNN

Tﬂﬁ?"g Lafayette Hand-Held Dynamometer
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| v
a

NYNTHA 2. 20NULINE AT

Ut 8 ManaaaUAIHLENLTIEINATNIHeTT (Leg Strength testing) Tnaly Leg

Dynamometer

A LA [ 21991347 I PUDBaNNTENaL (L7 AN

gﬂﬁ 9 NMVIANDLANTHATHITAAIUNITVITIAL (balance control) Tﬂf—_lef%

Timed up and go test (TUGT)

31
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. GT’]LLW%\?Z\!@VI’]H‘Hﬂ\?ﬂTEVIWN@U

Uit 10 nMavasauaEa e lnenisdunaiiunmaiuszesnie 10

LNE1T (10-meter walk test: TOMWT)
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UszrnsuasnguAIagng

Uszrnnauazngudienns fa ygeangfienduegtudmianzien
uazvinnaifiugnsITaneeya el

\NUMNITARLEA (Inclusion criteria) Gafl

1. Wgepafifieny 65 Taulinmmsuazmemderitd

TP M NFINNATINGRBNTAN

1 v Y
as

2. [NipgRUszTRNITaNaN N 1 ASY LATANFILA 2 ASIT

v o1

TuTuszazinan 6 Waunaua159Nn1598

3. ferfinoanielugsngd (5210 18.5-24.5 Alansw/

ATTINLHAT)

4. gsaUfifnnmaslnuazdufionsannisine

v
[

5. swnandessiuddalawazivayalnnanues (Wide
FraMAHN aNEIRT AT LA Mananas AT AanaaL

LBN)

6. ﬂwmﬁﬁal,ﬁufm@ﬂqqmﬂl,ﬁ@qLﬁm:ﬁ:mmmm@ﬂ 10 WA

Tnsdgaszuazilannsis

[

DINNTISARBaN (Exclusion criteria) Aafl

1. #ANAaUnFae] ulenn19UInnEan19nIauYe92n
NINNT ATUHK tel5ERNann (visual analog scale (VAS)
> 5 AZLU)

2. flsmlszdndaiilulnmuanrseivglassananisinen
94 AHlaRRgs wvas veudn Taanneszuy
Uszam u lsannsfiudi lspvasniden

ANDY 19AANDIABNITIABA (HINAT 1A NTEULIATITNLAYNaTHIEHe @ 19a
Uara9Ees9 l9aranden s ez BaUnaT 2BILNGS
= ¥ &
3. STy IHANTNBITY

4. AalnauAulnsunisun
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5. finazyiulugnaunaunisyiefiassanen1amsesia

Tspdin)uluy



ATUEARLIAFATNAT ANVAEINLANWLLR 35

4 Acf”? a o

vASBIN ANl luIuIaY
4 Ao he B4 v v
LAEasHaf B unsATeAseRuUs iy 2 oy Taun

1 ! o e |} v v v 1
§9Udl 1: LUUANNEDIEBINTTANTWKENDNY UsENauade 6 Ja%

4"(
e

AU 1.1 294 ARIUYAAR (ALA LNA B8 FOIUATN
ANTE WAUANAn andnmanTuilaqri,
Faudt 1.2 AonsAeadudazdfniannanty 6 e
HTMHLAZUTHRUA A AN T AN
aanil 15 vayaifisnulsndazdidauaznislaen e
voyaiAnniLdnvAAnEMLan A8n1s5uLaEnuen
AT 1.4 FANITFUATHALUAZAINTTHNNATEUAL
N1988NANAINTE
R 1.5 LLILUANANSAIINEAR Uszneuataniag
Tnmunnns nafnueaneses
gauft 2: wuntufinnMaNUBANIR99999NBIBH §IB1Y 11
parasnnedsmuiiatssiuanssoninaenieidansifearesiunisan Fedau
Tadunnalnyanafiifisnsasiunsanluygeeng Taun aanndulain szduaangiauy
Fan naneuiu ddsnauiidede nnavasia wazanuanysoiafUsesanenis Tae
ANFRINNTM9I9T19NEANEAE Fama Ui

Foufl 3: YsTANaUaznaNsiaag1en1siTanssiliunisidy

y a ! : A . A Y
NARDILUUFNUREHNGNAIUAN (randomized control trail experimental) Tnafinnsinang

NBU (pre—test) WATNAINITNAREN (post-test) FUAMT 6 laaa i ASIBINTITANEA

v v v
o/

aA o A o o/
ANHADNANDNE ?NL?IG]@"ILﬂﬂLN@Q FPINWIANTLET
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L4 o ¥
’Jﬂ&;ll,l,ﬂz’a;lﬂﬂ‘imﬂ’]‘l’i‘i‘uﬂ’I‘JLﬁU‘ZI?Jﬁ@

RN

PINNITLLINT LA BN INUATIN

OomRron
= (W \

' {8
» 'ng

ﬁ h“’:: m p

dndaynian G Nl LG R I

sUft 11 gunsoufilriunafiveeys
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=

dl o/ o =
Lﬂiﬂ\?QﬂizﬂUﬂﬂﬂ%L@uTuLﬂ@ﬂ

Step 1N

Adl y“/ =
LGB AAITNET DL V19 HaN

i

N3IUIINYT
e u——

v
|
y
4
<

Leg Change Dynamometer

Step Wuuds

U 12 gunsoifitaluniafiuide
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T T

ﬂﬂﬂ’lﬂﬁﬂ‘iﬂﬁéﬂﬁﬂﬂﬂﬂ (experimentdl group) (A3UN198BNRNFINE AL
ﬁymmqwuﬁym;m LLNZﬂﬂ;NﬂQ‘U@N (control group) T@T%’Uﬂﬁ@@ﬂﬁﬁzﬁ’aﬂwhywﬁymmgwu
Auuds anmadAaiis 2 nga azpaseandiidonisiiuegn 50 wiit/mss Usznaunag
ﬂU?ﬂ;u%WGﬂﬁﬂ LASFBENNANID 10 W77 m‘s@ﬂﬂﬁm“qmﬂcﬁ”fmh”qqmqwuﬁuéwizﬁu
(step-up) 30 W17 UazHENAAEI9NY Lazdanatdie 10 wndl Flaviay 3 Swdn
rez19an 6 Fa LUsunauniseenniaenieasananniseenniaemeuuuuelstad
Annnamsiney TuasAununans (aeag 60 193dRaINIaAUIsinlagege) ananasias
Wa 2 ﬂ@; NAZHBIN1ITIN19YIT WATUNRA (stepping forward) AIAARAS (stepping
backward) ﬂy']fzvfﬂhy’]mlyﬂ\‘i"?}”m (stepping left side) LL@:ﬂyﬂﬁfﬂﬂyﬂuﬂyﬂd?m (stepping right
side) TmﬂLfTﬂﬁfoy step box BUIAAIMHFINTIATIN 23 LHUFILNAT (Andrade et al., 2012;
Culpepper & Francis, 1987) pﬁ@‘fﬂmu@34@”@1)1fz:?Jmmihywzlﬁ‘[mﬁ?ﬁm%msﬁﬁé’qmw%
winguay (Aroma Mechanic Metronome ’;;Iu AM-707 BK) T@ﬂmmﬂﬁm%ﬁmﬁmmmm
Favnzdt 80 bpm 4 2 NgH rEaEiATaL [nFUNMTUsHRuANEINAIVINeNNY AdUAM

71 0 uaznaedUan 6
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9. NMIUIDNATIA

5U# 13 JULLUN908NTNAIAIELLLNIYEU-AILU step Ny
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9. N191DNATIIA

51U 14 SUUULNMT9ANINAINIYLLLNINTUTIE -2 step Ny
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i

9. N1A1DNAIIA

Ul 15 FULULNMTEBNMIAINIELULNII2TEU-RIUN step Auudd
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T it

9. NMIUIBNATIA

< o o ¥ < ¥ &«
E‘U‘VI 16 E‘ULLUUﬂ’“Iiﬂﬂﬂﬂ"l’NGﬂ"lElLLUUﬂWQ?I’“I‘ZIusﬁ”]iI—“ZIQ"IUH step WHLLYN

42
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c ¥V

msﬁmsﬁzmaﬂa

msideiidnagnreyanitslisunsniinsiznaayasiiagy SPSS

1 1 v

Tnalaa@if Independent t-test 138 UHHLLDYAANEDIZIBIDTINETATIIABINANNDILY

P2 v

FINIHATE Tﬂﬁﬂﬂuﬂ"l‘ﬁLﬂi’]ﬁ:‘iﬂ"ﬂlﬂ@j@N%éjﬁfﬂﬁﬁQ@ﬂﬂUﬂqﬁLWﬂLL@ﬂﬂﬂﬁﬂﬂﬂﬂﬂﬁzﬁqﬂﬁ

U

Tuumzﬂqmmmﬁfumﬁmm WUIMHANITULANLIIUNG waziiullsnannasiiasns 39
vinnsnaseuaunfgn lnelyafifinnsdiasignannuulsusansfindagn (repeated

measures ANCOVA)LL@:VT’]ﬂTﬁVImﬂ@UmmLLGmGlNLLUU‘i’m@ (Post hoc test) KIANUAITH

1 1 1% 1

WANATNYBIANBYNUBELNES 1 A AYFD Bonferroni Falunnamsnamavrannaiamu
d| 1 |d 1 o . . Vv
SFaN mﬂmmwmumﬂuﬂqﬂm AITHLANFI9AY (homogeneity of variance) AIYNTS

NAFAL Levene’s test A9NINITANANAUAIUNEH ANCOVA (F-test) mallln uaiiaan

o/ o/

ANHARTIALAR BU (error) WATBAIAMUAAINEHEF 1 Atyneafifaaen1snaaay

1 1%

9]
FUNAFIUATEAU P-value < 0.05 uazlanaa@fidl ANOVA AAHn15UTuATUAIADAN

Greenhouse-Geisser Statistic
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¥
LN WAL N AT UATUNTTNAREDN

‘jQU‘jQNﬂ’]N’]Nﬁﬂ‘jﬁﬂuT@L°l|’1‘§’33~|

nn939aln 48 A

FAEINENLNTR 44

P . ¥
FITRTINTIIAFALIT-BRN

NANATLAN

919499 17 A%

[ v

AN AN EUT

919479 34 A3

ARNIINITINANDI 1 AWIINNTT

AATITRINAT

(ANSA1TITLRZNBUNIN)

NANVIANDY

FIIU 17 AU

ARNIINTINANEI 1 AWIINNIT

Uszaugfme

UgeiHu

TUGT . FTSST . HHD . 1OMWT (Pre-test) neutnn1Teantifeniy 1 5

v

N199BNFRINIYAIENIUIGIUUN

v ¥

10 WFRBNINITNITRGIURAUANTEAY 30 W1Tiamsiun1sdananaiida 10 Wi

(% h (% Ba ] o (% <
Lﬁ%LQﬂ’] 3 Q%Wﬂﬂ‘ﬂﬂ"l‘ifiﬁlﬂ(ﬂ’ﬂﬂuLﬂu‘itﬂﬁLflﬂ"l 6 §UAN

UANTLF (Step-up) TﬂﬂL%Nﬁﬂqﬁﬂuguﬁqeﬂﬁﬂ

NANAILANDBNANAINILLN

g o
Wi step LI

NANVAREIBBNANAINIYLY

W1 step ARNDIHN

G

TUGT . FTSST . HHD . TOMWT (Post-test) waalnnnsaanfidanie 154

AANTNNANITEDNNTAINTELAZUTLLEAN

TUGT . FTSST . HHD . TOMWT (Follow-up)
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uni 4

=1
NRNTIFANUT

n9iqans el ilwemisawudnyilununlaednisguuazing uaougs
(Prospective randomized trials study) #999Usrasnrasn1sAnenf a3 guiiisuaIu
LANATIANAA YVDIANHATINITAAINN19N59A 2 (balance ability)Aarnudsussnng
NAINEHB27 (muscle strength) wazAL S uNTIAY (walking speed) 9ENINNYNNARDI
AUNFNAILAN ULATIUIHUTEUANNUANATNANRR BIBIAIHEINITOATUNITNTIAT

Ly [ ¥ g & a
(balance ability)AITHLYILIIVBINAINLU DY (muscle strength) wazAINLE AU TR
(walking speed) 284N NVARBINAY [ATUNITBBNAIAINIYULULNIGY (modified
stepping exercise) TUNaulAsUNITaENI1A9N1Y AB1EFTATHEIDNLVITINTIIMNA 32
518 Tnemnanadnsgnuusennidn 2 nanlaun ngu soft surface stepping exercise §mau

16 918 WaznaH firm surface stepping exercise 91431 16 918 B9R98AzLBEARIAD (1T

o &z > =
4.1 ANUMUTANUFTHUATADHRUDIDINIANAS

ANy g IeIaaETATTININNg H soft surface stepping exercise LAZNAN
firm surface stepping exercise (ALAANTIUANT19T 1 B1ENENATENINATILUAZINANEDS
Tneis 2 nquilandaidnaanieey bunsmund Tngenanainseslnsunisussiiin
paNaE1an19nie T lrafiFiBanssoann (Descriptive statistics) HNBLAANANE LA L
2NDIANNT AT (AR Y + el euuNIasgIn) aun 918 dmiln aouge uazan
FeYy1oiTn LazlUSeUgUANNANNITNATHNNGTNTIF ANNNLISISIEINaINIHBN i
WU Ufunctional test Tng five times sit to stand test, back-leg-chest dynamometers LaCLeN
HEERBERE vialawn hip flexor/extensor hip abductor/adductor knee flexor/extensor LR
ankle dorsiflexor/plantar flexion ANTHATNITOATHAITLANIAL10 meter walk test WAL
Y32 T UAMNEINITAATUN1TNSIF 3 LAY timed up and go test B IN1INARBUL B
anaalATv9 2 naw lauaaslalupnswd 2 Tngnaennnnisineidenaufiaunialy
AQN (Within group) WLANBIENENATNYNABBNNIAINY Soft surface stepping exercise &

: < vy g N L A U JE
AA9TNULTILTI2BINANNHBITIILR B UUUAIAIUATUANT 4 8nIunqunanNLile hip
flexors ankle dorsiflexor Wa% ankle plantar flexors 7 fin19UA sl lugUani 6 299

o o - 4 SO SRR .

n1seaninasnteuarinNlAsuulasesnedaadafinananaadnsidussezioan

11fau weananfldanuananald suudasnudaeuninTungunaiuile hp
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abductors knee extensors TH#9dLUAM7 4-6 2AINGN soft surface stepping exercise uaziie

= = ' ! ' ~ o o .
WREULNYUNATENINNGH (between group) WLIMNGNTIBBNANaNNY Soft surface stepping

o

exercise ﬁﬂ’)’]ﬁdLL%QLL‘N?I@QTT@’]NLﬁ@“EI"I ATTHNTIHITOATRNTITNN QﬁLLWﬂW"IG@’]ﬂﬂQNﬁ

= o !

ABNTNAINE firm surface stepping exercise a8NHHSRNAYNWARAHATgUTUNDUEAN
ANRINTY (p<0.05)
1 1 ﬁ Vv A o qﬂ// 1 Id
LA B9 (3AATHATIHEINITOATUNITANIBIBIFIENATYY 2 N Hfiaanu

upneTHeg N Ay aliflafisuiunaueaninaIng (p>0.05)
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Table 2 283ANHFINIBIBIFIFNAT (ANRRY + FIWDEINUUNIRTN)

Baseline demographic Soft surface stepping exercise firm surface stepping exercise p-value®
mean * SD (n=16) mean * SD (n=16)
Age (years) 70.69+5.51 71.42+5.12 0.321
Gender (Female/male) n (%)° 9(61.20)/7(38.80) 10(64.50)/6(35.50) 0.527
Weight (kg) 54.58+9.64 54.56+9.53 0.991
Height (cm) 154.76+9.68 157.86+7.70 0.134
Body mass index (kg/m?) 22.72+3.07 21.83+0.36 0.216
systolic blood pressure (mmHg) 133.47+19.20 130.028+16.89 0.419
diastolic blood pressure (mmHg) 74.07+13.68 71.92+9.22 0.420
Heart Rate (beats/ bpm) 78.02+11.64 77.25+12.56 0.781

Note: °The data are presented using mean + SD (95% confidence intervals), and the data comparisons were executed using the independent
t test analysis. "The data are presented using the number of subjects (%), and the data among the groups were compared using the chi-

square test.
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Table 3 NaEB9NTIANNLIGIULLLIZENARDAINANHITA IWNT LA AT 2DINaNIHEYT (Malungrifieainuazssnans

AN NMTUAYULURINRYBIANEHANIUTNNTRARTIHNATTE N7

Descriptive name Soft surface stepping exercise® Firm surface stepping exercise®
mean * SD (95% confidence p-value® | mean * SD (95% confidence intervals) | p-value®
intervals)
TUGT (second)
Pre-test 10.37+2.09 (9.21-11.53) 9.63+2.14 (8.49-10.78)
4 weeks 9.06+1.39 (8.29-9.83) 0.030 8.56+1.50 (7.76-9.36) 0.121
6 weeks 8.65+1.31 (7.93-9.38) 0.003 8.49+1.50 (7.69-9.29) 0.085
1 month (follow-up) 8.87+1.71(7.92-9.83) 0.006* 8.25+1.51 (7.44-9.06) 0.009
Descriptive name Soft surface stepping exerciseA Firm surface stepping exerciseA
mean = SD (95% confidence p—va/ueB mean = SD (95% confidence intervals) p—valueB
intervals)
BLCD (kg)
Pre-test 46.06+13.03 (39.12-53.01) 44.60+20.21 (33.41-55.80)
4 weeks 59.97+15.21 (51.86-68.07) 0.001 55.67+21.14 (43.96-67.38) 0.024
6 weeks 63.46+18.25 (53.73-73.18) <0.001* 56.07+25.84 (41.75-70.38) 0.054
1 month (follow-up) 61.56+19.58 (51.13-72.00) 0.046 B3.74+24.20 (40.33-67.14) 0.298
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Descriptive name

Soft surface stepping exercise®

Firm surface stepping exercise®

mean = SD (95% confidence p—va/ueB mean = SD (95% confidence intervals) p—va/ueB
intervals)

TOMWT (prefer speed)

Pre-test 3.93+0.69 (3.56-4.30) 5.53+8.17 (1.00-10.05)

4 weeks 3.40+0.58 (3.09-3.71) 0.167 3.64+0.69 (3.26-4.03) 1.000
6 weeks 3.52+0.63 (3.19-3.86) 0.512 3.85+0.77 (3.42-4.28) 1.000
1 month (follow-up) 3.49+0.51 (3.21-3.77) 0.366 3.78+0.60 (3.44-4.11) 1.000
TOMWT (fasted speed)

Pre—test 2.67+0.38 (2.47-2.88) 3.31+1.16 (2.66-3.95)

4 weeks 3.02+0.98 (2.50-3.54) 0.942 2.88+0.45 (2.63-3.13) 1.000
6 weeks 3.04+0.53 (2.76-3.32) 0.071 3.02+0.47 (2.76-3.28) 1.000
1 month (follow-up) 2.87+0.45 (2.62-3.11) 0.504 3.02+0.34 (2.83-3.21) 1.000
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Isometric muscle strength (kg)

Hip flexors

Pre-test 8.39+3.56 (6.49-10.28) 10.45+4.32 (8.06-12.85)

4 weeks 11.81+4.76 (9.27-14.35) 0.205 13.88+3.91 (11.72-16.05) 0.283

6 weeks 15.53+6.45 (12.09-18.97) 0.004 15.01+£8.22 (10.46-19.57) 0.209

1 month (follow-up) 16.23+5.43 (13.34-19.13) 0.001 15.08+7.77 (10.78-19.39) 0.179
Hip extensors

Pre-test 6.99+2.91 (5.44-8.54) 9.05+3.55 (7.08-11.02)

4 weeks 11.69+4.61 (9.23-14.15) 0.035 10.89+4.02 (8.66-13.12) 1.000
6 weeks 15.5047.99 (11.23-19.76) 0.006 14.98+6.98 (11.11-18.84) 0.006
1 month (follow-up) 14.32+4.86 (11.73-16.91) 0.002 15.45+7.26 (11.43-19.48) 0.009
Hip abductors

Pre-test 7.35+1.99 (6.29-8.41) 8.84+2.12 (7.66-10.02)

4 weeks 11.12+3.46 (9.27-12.96) 0.016 9.51+2.69 (8.02-11.01) 1.000
6 weeks 17.00+5.72 (13.95-20.05)° <0.001* 12.78+4.28 (10.41-15.16) 0.013
1 month (follow-up) 14.03+3.62 (12.10-15.96) <0.001 18.74+4.74 (11.11-16.37) 0.006
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Hip adductors

Pre-test 7.57+3.09 (5.93-9.22) 9.67+3.53 (7.72-11.63)

4 weeks 11.21+£3.60 (9.29-13.13) 0.005 10.30+4.06 (8.05-12.55) 1.000
6 weeks 13.86+6.17 (10.58-17.15) 0.018%** 12.7245.34 (9.76-15.68) 0.120
1 month (follow-up) 12.18+3.89 (10.11-14.25) 0.019 13.18+5.99 (9.86-16.50) 0.103
Knee flexors

Pre-test 7.03+£2.07 (5.92-8.14) 8.35+2.65 (6.88-9.82)

4 weeks 10.74+3.83 (8.70-12.79) 0.016 9.40+3.58 (7.41-11.39) 1.000
6 weeks 13.26+5.36 (10.40-16.11) 0.003 12.71+6.56 (9.07-16.35) 0.019
1 month (follow-up) 12.68+3.44 (10.85-14.51) <0.001* 12.96+6.17 (9.54-16.38) 0.005
Knee extensors

Pre-test 8.27+2.52 (6.92-9.62) 9.80+2.53 (8.40-11.21)

4 weeks 13.30+4.96 (10.66-15.95) 0.035 13.83+5.59 (10.73-16.93) 0.228
6 weeks 19.80+4.87 (17.20-22.40)° <0.001 18.47+7.67 (14.22-22.71) 0.001
1 month (follow-up) 16.64+5.10 (13.92-19.37) <0.001 19.11+8.48 (14.41-23.81) 0.001
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Ankle dorsiflexor

Pre-test 6.17+1.82 (5.20-7.14) 6.79+1.28 (6.08-7.50)

4 weeks 8.62+3.20 (6.92-10.33) 0.068 8.91+3.26 (7.11-10.72) 0.253
6 weeks 12.35+5.85 (9.23-15.46) 0.007 12.74+4.89 (10.03-15.45) 0.001
1 month (follow-up) 12.45+4.44 (10.08-14.82) <0.001 12.98+4.93 (10.24-15.71) 0.001
Ankle plantar flexors

Pre-test 6.92+2.33 (5.67-8.16) 8.61+£1.99 (7.50-9.71)

4 weeks 9.23+2.85 (7.71-10.75) 0.101 9.66+2.88 (8.06-11.25) 1.000
6 weeks 13.26+6.56 (9.77-16.76) 0.021 13.67+5.95 (10.37-16.97) 0.024
1 month (follow-up) 12.27+3.28 (10.52-14.02) <0.001 14.53+6.40 (10.99-18.08) 0.017

Note. The data were presented using mean + SD (95% confidence intervals)

1OMWT = 10-m walk test; BLCD = Back-Leg-Chest Dynamometers; TUGT = timed up and go test; FTSST = five times sit to stand test.

AThe changes between the groups were analyzed using the analysis of covariance (Estimated mean group difference, analyzed with ANCOVA

with adjustments for baseline values).

BThe data comparisons within the group were analyzed using the analysis of variance with repeated measures.

PDifference form week 4 data.

*Significant difference (p-value <0.05), **p-value <0.01
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uni 5

a < =1
FITFUNNNTTANYT

91NN19ANEIATIR AR UssaIAN 8T U B UAINUANA A NRR 2D

ATMNAINITAATUNITNTIA (balance ability) AdNLdIus9aInauLies (musce
& A . ' ' .
strength) LALAITHNLS alunsiAu (walking speed) 5£13 19N § soft surface stepping
exercise TUNGH firm surface stepping exercise WAZILIYUABUAHNUANATNANRALYD
ATTHATHITOAIHNT9N9969 (balance ability) ALY IuIRINAaINLT 821 (muscle
strength) WazAHIEA W3RN (walking speed) #BNNGHNARBIVAY (AFUN1TBBNTNET
ANYULUYNITEY (modified stepping exercise) TUN B IATUNITDANAIAINIYHATIN
AsAnEINUINB T A AsTienntinaInig soft surface stepping exercise LAENBNBBRA
~ & v ds/ Y, . R ¥ ,:?/ A

mefarnudussassnanuiiialagnisdauuy functional activity TaeTynisgnaudu 5
A59 Wunstsziiuanaudsusseasfindenaisideruuuesnsan AAMN1TaaU Five
timed sit to stand test : FTSST 11.18+ 2.57 (s) uay 12.03+2.14 (s) LﬁuLﬁﬂqﬁUﬂqm@ﬂ
ANR9INT8 firm surface stepping exercise 9.148+1.57 (s) uaz 10.08+1.48 (s) FNUANUAAT
6 Wnaull uonanilfanuanisnaaeuiasnansiieuuungylagly back-leg-chest
dynamometers IagnnsAneniidensanizinasnaisiienn dmsungueantiidenig
soft surface stepping exercise An19IUALULUAIANRILT ASUANUAAT 4 Ten19RanN 1
2 A o o ; . . ~
W8 (1T month follow-up) Tu"ﬂmmﬂ@‘m@@ﬂmmﬂ’m firm surface stepping exercise HN1%
WAEHUUAUAMTWaNIEAUa7 4 ITWANIANAIFULILN1988N AN 8RLLNTG2
TUAY MUI-NFI FIYUATIITUUA WY HEWFUFT NN 9 U2a9na 9L a2 (nag g
SNV S SR v ¥ o
Aalies Weaieuiunisn19218u step vl

wanaINHEEHnsndndunaniseanitasnielaenisiansanainnannansiiie
hip flexor/extensor hip abductor/adductor knee flexor/extensor L& ankle dorsiflexor/plantar
flexion TnamaarnnnisAnudsZaufiauniatungs (within group) WUAIBIEA AT
ngufieanina9niy soft surface stepping exercise fArAnuioussznsnatuilond
WaRNWUAIIILAFUAINT 4 sniaungunanNiile hip flexors ankle dorsiflexor WaE ankle
plantar flexors 7 fn191UA sundasludUand 6 2e9n198anniId9ntsLard Ay
Wasuulasesaaiaulefnmueraanasiduscezioan 1 nen Mduesilifiasin

ANYULNITAANININIYULL Stepping exercise ATFHNTTVIINIUN sagittal plane WAy
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coronal plane 5AXFUNI9LAR 819 move-Up—- down @99 n9ineIuaINnangana
ANERNS NTLAR BT 789 hip flexor/extensor hip abductor/adductor knee flexor/extensor
Tﬂmﬁumﬁﬁﬂmmmu isotonic and eccentric contraction Gfuﬂmzﬁy’]fmwy’mwﬁdgﬂguuu step
mﬁﬂgﬁwéwﬂﬁuﬁﬂwmz single limb stand 6%@mefviyt,ﬁﬂmmwmwm%’ﬂmm@mmmﬁ
srennevinlnenan AT 2 ﬂ@;wﬁm’mﬂm%n&%m’mm‘mﬁﬁﬁﬁu Flavarnfiansas
@iquafmy'ﬁﬂfmmjymﬂﬂsfuﬁﬂvmc'ﬁyfmwﬁ/'lLmzoﬁymﬂjwimqﬂ'ﬁyflemwﬁﬂ%qmmm%ﬂm
FANNEYHLNINT WHIHNITALAR DUNIN AT [ANINNANT AN INATWARS FIHITS
11AlASIHT NIBUN1FIUT AT A U gIse93 Ui N Favinln
ANENET AR F A IUAT N1 TN TR T AT Gfuﬂm:‘ﬁ'ﬂziu firm surface stepping exercise
AN LI ILTITEIn Al oA T AUAATL 6 KASWIHBININAINANENT2BINY
unstable stable ﬂ'aN@TﬁymmﬂﬁmgmwmmwwéTfJLmeu@Néwmﬂcfviy@guuﬁuﬁm
fapsgneniedsfiniaUsumnansidasvismnnuiensnenangaliawinungs soft
surface stepping exercise WAL AR89 a9Na KT BULAZ AN ETHITAA Y
nanassafiBanadiediauriy ﬂzg'u firm surface stepping exercise

uADE19 3R AN ATTNAINITD AN ARIENEN I E AT 2 ngHTnd Ay
wanaaHes Wil Ay et A afleutunensentiainig (p>0.05) anaazidiu
IWINZANEIZB9N13NNAART TN spedific takes training meiymﬁ@mmwmﬂﬁuﬁﬁ
(well contra walking) G]y@\‘iﬂﬂ‘jmﬁ/ﬁﬁgﬁ somatosensory muscle strength ﬂ’]‘iefiﬂywﬁ’wﬁuefu
A9LAWT HBY (save energy expenditure) LWAZA BIBIA LT AL BATINITHLAD
(acceleration wae deceleration distance) iQNﬁdﬁQLLﬂiWyﬁuﬁzﬁ:W’N (spatial parameters)
AMNENIITDUNTGLAN (stride length) Gfuﬂmzﬁ stepping exercise uln part takes training &3
TS LML B9INT5 LAY

LL@:LﬁI’ﬂLﬂ%HULﬁﬂuwmméwﬂéu soft surface stepping exercise W&y firm surface
stepping exercise wm"ng' N soft surface stepping exercise AITNATHILA S RINY
Faaunantunaunamifie hip obductors knee extensors TuaadLnf 4-6 uazHALIAY
AnalUE 1 Faunasnispentiasnie Weseinnisniaen sagittal plane B1ANYI191%4
284 knee extensors WA coronal plane Tranneyineuess nansie hip abductors lunan
Usznauduaammnsansiud [iiuasdsininenaainanguiiianusansaniunng

N34A9 TNRINAINE BT HNINNIINAH firm surface stepping exercise TIRNBAARDINL
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nsfinEnRAdR s nenatnnategluuy Twiirmnaneg wuanansnsaLig

ANHULTITIPEINATN B UAZN15M5989 (Nualnetr et al., 2016)

ﬂiﬂﬁdﬂﬂ’ﬁﬁﬂ‘iﬂ”luﬂz’:’BLﬂu’ﬂLL‘H%

m‘jﬁﬂmﬁﬂ‘gﬂfﬁfﬁqmﬁm:ﬂﬂﬁﬂqﬁ@@ﬂﬁqﬁamﬁLmuﬁymmmsqﬁ’uﬁyméu AN
anaaTATRANEINNTIAIRNNTNSEa fdenansieenTiAsuulaeseuna Ui
4 2BINNFRBNFNAINLUATNAAINA1ITIAIATY (retention period) 5 ALaLE BLFi UL
nanfinandsneuuiwiafl Asiudssmnsminisszananiseaniidniauunnig

¥ I
=1

o d’T Y, A A v qu o Vv Yo < QIQ
PIFINATUNHUN K UT%’TH‘V]’NV"I@HﬂLL@&‘le%HT@ YINAINGNBTE Nias LRI INAITILRS

9 9
1 1 v

qmmmﬂﬁﬁLﬁﬂfm@\iﬁ’umiﬁyuwu;;qqmﬂmejﬂqﬁﬁy Fainunnsennindsniefies azman
Uaamss T:N'ﬁiy@ff%qﬂmiﬁﬁsi{u%@w%@ﬁmmu,wa %@ﬁwuﬁu%wﬁ@gqmﬁqLﬁmmm
pazwin warAn A AR AunsiRm A NEIRI e e s AU A NE NS aLAY
MIRRNaNTIanenng lRgsaaaIRala

Uselarinasnisinen

1. mmﬁaﬁﬁ:qﬂGﬁmﬁﬂﬂﬂﬁwﬁqmﬂLLuuhyfmmqumﬂT%ﬁugwmme‘/fiyum"m 9
mmmm:iw&i@mﬁ@LL@%’ﬂm

2. mmfmﬁﬁmﬁ@@ﬂﬁﬁzﬁ’mmLLuuﬁy']f;mqumﬂT%ﬁyuguLﬁuﬁﬂwﬁqmmﬁ@ﬂ%
matasrinnsan iy genny

3. mi@@ﬂﬁwﬁqmﬂLmuﬁmqquﬂcf%ﬁu@@mé@ AN SUS B NATHIHE N
LAY N1INTIFARFNIN

ApdRAABINSANEA

1. nsAnERRred1ialuE a9n19enaaT ATt IuaNIee Haeenny
VBITAANFIN NI AT

2. udnaBauidiaussnaenguiiiniseaniidsuasnani wlneandidnig
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