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Kanittakorn Kinsong 2008: Effects of Exercise by Applied Northeastern Folk Dance on
Balance and Leg Muscle Strength of Elderly Women. Master of Science (Sports Science),
Major Field: Sports Science, Interdisciplinary Graduate Program. Thesis Advisor:

Miss. Apasara Arkarapanthu, Ph.D. 190 pages.

The purpose of this study was to investigate the effects of exercise by applied northeastern folk
dance on balance and leg muscle strength of elderly women. Forty-two elderly female, aged 60 — 90 years,
who live in the residents of Wasanawet independent life—care society, Ayuthaya province were multistage
random sampling. They were randomly assigned into 2 groups, 21 subjects in each group. The experimental
group were trained by using applied northeastern folk dance exercise program while the control group were
trained by using Wasanawet’s standard exercise program. All of these subjects were trained using their
specified program 3 days a week for a period of 8 weeks. They were tested for their balance ability,
quadriceps muscle strength, flexibility, response time and reaction time before training, after the fourth and
the eighth week of training. Changes were analyzed using one-way analysis of variance with repeated
measure along with the multiple comparison using LSD's method. Independent t-test were used for

comparing means of the two groups. The o level used to establish significance was 0.05.

After training, the experimental group showed significantly higher balance ability, quadriceps
muscle strength and flexibility than before training. In addition, response time and reaction time of this
group were significantly faster than before training. Whereas no significant changes of all variables were
found in control group. When comparing among the experimental and control group, the experimental group
showed significantly higher balance ability and quadriceps muscle strength than the control group but no
significant difference in flexibility, response time and reaction time were found at the fourth and the eighth

week of training .

The results of this study indicated that applied northeastern folk dance exercise program could
consider to be one appropriate method to improve balance ability, quadriceps muscle strength, flexibility,

response time and reaction time of the elderly women.
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[ a < YL o o Jo 1 a 9 Y = A :’ d? I
El'lﬂﬁ')uﬂ’l\?%@ﬂﬂlﬂﬂﬂﬂ’lugﬁﬂﬁuwu‘ﬁﬂ‘]anﬁll’fN YU LﬂiJGU'lﬂJﬁgw']ulliJl!WULﬂEJ'JLﬂJfJu’I"UHMN
11 Y= o 1o d Y A A a = Al A Y ¥ 9
S INIANNAUNINVUIAILNN Wﬁﬂlil@li’llﬂuﬂu‘ﬂq%m3NWU‘VILL?]‘U%%@]@Q?J@Q@]?QUll]"ll’l\‘lﬂu'l

=& ° Y o I ¥
yalaganits sz Insumesnsosnuaugalila

J Y o v [
p9n13znoUNT ARV INNNEINIBTUNIITNIIA

Pl

A [ o 9 qﬂll "N Y= "o [ 4
ﬂTi‘Vl'iNﬂTElfﬁll"liﬂiﬂ‘]&l"lﬂ?]"lllﬁllﬂaﬂlﬂﬂﬂﬁ‘ﬂﬁﬂﬁﬁlhlﬂuu llllhlﬂ‘lluﬂﬁllﬂﬂ”ﬂﬁl’ﬂﬂ‘ﬂﬁ

[

ara o 1 [ 4 U [Y] 1 { o { 1 [
Wandesufe uadestiosnlsznoudisiladenieasszunesumendidanrieslunmingidn

g

aedaiisane 11l (i, 2537; Singer, 1987)

Y

v o 9= A . A a 1 . . A o Y
1. GI’J)"]Jﬂ’JHJgﬁﬂﬂﬁLﬂafJuhlﬂ’J (proprioceptors) 1138011 kinesthesis  ADAITU]
5 =
y

Y =2 A I 9 =8 ) ' A ] =<
ﬂ'J'lll?jﬁﬂﬂ'lﬁlﬂa@uth’J lﬂuﬂ')’lll?j’ﬁﬂsll@\i@]'ILLW"LN!Lagﬂ']ilﬂﬁﬂuhlﬁﬁlﬁll@ﬂi'lﬂﬂ'lﬂ SN

o 1 A
o9n1lsznovgos 9 3 Usemsne

o Y A Y & . < g o Y=
1.1 ﬂ1§ﬁﬂﬂ31ﬂzﬁﬂﬂ18ﬂﬁ1hlu@ (muscle spmdles) Lﬂul“ﬁﬁﬁﬂﬁ%ﬁTﬂiUﬂﬁﬁJgﬁﬂ

a v y A A ' = y &
ﬂﬁ\ﬁJﬁ!,'Jm!ﬁuclﬂﬂa'lulu@ﬂ%%ﬁ'ﬂﬂﬁu@\jﬁf)ﬂj'lilﬁ\jr’llaqﬂa']mu@

v o YR A g . I d Aa o 9 tﬂy & A 4
1.2 @5UANNaNNoU (golgi tendon organ) WUOUNAANUNAMHBFINTaa

v
szamuntlausnaiv

v o YR AY 1 & v o Y A Y & A
1.3 @]'Jﬁ‘]Jﬂ'J']?J?Iﬁﬂ‘VI‘U@ﬂ@ (jOlnt receptors) HJL!@]'Jﬁ‘]Jﬂ')']i]gﬁﬂ“l/l“ll’f)ﬁﬂlmgluﬂlﬂ@

d' 1 9 1
NogIolUnne

=\ ] A 9 [ @ 9 a A A

2. % MLﬂWW%ﬁﬁ’Juiuﬂlﬂﬂ’N}@Qﬂ‘].lﬂ"li‘l/]i%]il 1nIasedsaneniedniannen
A
f

9

enagdulunazmnssdihnuaeandosiu Tag

wdoclﬁ} Y A

9
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09-‘} . IS 4 .. [ . 1 1
¥y (inner ear) 1Mo 1A9 (semicircular canal) 11a¢94anNe (utricle and seculars) Tugeanalu
Y Y

4
[ 1 AAa 0 U =
yaulu oderzailandiAydoss NN 6o Ao
' P L. ¢ g Y} v Y 9 ' o
2.1 Mo1A3 (semicircular canals) Fuilunasaldsawoudounuogluysulu

4 9 o A A A '
!,ﬂEJ’J"UENﬂ‘]Jﬂ'li‘VI5Nﬂ'lle,ﬂﬁﬁlu‘V]GlULLU’)WHHGU’ENiNﬂ'IEJ (rotary movement)

A
] v Y 1 1 <
2.2 F09119luydulu (vestibular apparatus) sznoudiegazesiaan q neluy

o Y A o v A =\ A d?
(utricle and seculars) ‘VTIWU'I‘W]JTUﬂ’]'ﬁﬂﬁ\i@n"llﬂwﬂi']\?ﬂ'lﬂﬂﬂ’]ﬁlﬂﬁﬂuhlﬂﬂ"llua\i

o ya @ <] . £ o =2 o 1 1 A
3. MITUSNYINUNTIHU (visual receptors) FUYUAIVDNDIA N UIVDIT NN UAD

U

A 1 g A
ﬁ’QLL’Jﬂé}’OM YU mmmmumﬁﬂmw

4. m3naau Iinelds1ndnle (voluntary movement) o5y Tad 11995 19M8
MV AN NEIANUAUABYDITNME 1N AEANADINUMINTIAIALTZUUMS IADUT

A Y Y ' Y
ﬂ??ﬂtﬂﬂﬂm@\iﬂu%uuﬂﬂqﬂﬂﬂﬂ (({]11‘1/]@\1, 2526)
A ' v A ' o
ﬂﬁllﬂﬂ"ﬁ!ﬂﬁi’)uul‘}’nsll@\ﬁ"IQﬂ1£l!lﬁ3ﬁ‘%ﬂﬂ‘ﬂNWi’lﬂi’)ﬂ?13~lﬁ13\l1§€ﬂuﬂ15‘nﬁﬂﬂ3
A v Aa v o
ﬂﬂu!ﬂf'nﬁ!f"If,’lf’)‘lﬂ?‘i')‘ll9\3ﬁ'l\‘iﬂ]ﬂ‘nNwaﬂ®ﬂ31uﬁ1ﬂ1§ﬂﬁlﬂﬂ1ﬁ°ﬂiﬂﬂ'J

WA MHU095 UMIYNIUNIUNINLITINIBUDNNA InMTInaeU THIVDIT1INY

E4
a K

(postural movement strategy) SLNAVY Lﬁﬂﬂ?ﬂﬂuﬁ”mNGlﬁllﬁﬂﬂaulﬂmﬂflﬁﬂéh (postural

sway) MWannsansediegla aelag
E4

[

TRARAANUNI DANUNIIBYBINA InN1TNTIda 13

e

[

=}
JU

na'lnmMINsAa (postural sway) WIDE3ITINGINIIBVBITNMY Ao Msadeu 1)
[ 1 1 4 4 Y Jd 1 . 1
s1ameliinednaeriio 1e15u1dgagudn19ueIs19ne (body*s center of gravity) 1Hoglu

[ 1 Y v
Auniaigndes 1eAILANMISNEIANAaVEIT IMelUNIAIRTIURZEUTS (Ragnarsdottis,

1992)

Y 4 g 1
nalnmMIingia (postural sway) ﬁ@ﬂWiLﬂﬁﬂuﬂJ@ﬂi}ﬂﬁuﬂﬂﬂﬂi1imEJ (body"s center of
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. A A A o & Y o o 1 o '
grav1ty) YUSYUUN Iﬂﬂﬂ?ilﬂﬁ@u]‘lrﬂ'ﬁ]'IL‘]J‘LW’]'ﬂ\‘li]'lﬂ@@gﬂ'lﬂilﬁl@ﬂﬁ]@ﬁl@ﬂﬂ?'lﬂﬂHﬂﬂiullﬁﬁg
A A A~ Y} I Y L AR Y}
AU ﬂ'lfl'EJuu\?LiJE]QJﬂ']ﬁl"]fu’fJﬂs]LﬂuNaﬂ’lﬂLlﬁﬂIuNﬂﬁﬂﬂl@\?Iaﬂ (grav1tat1on ﬁeld) ﬂﬂﬂﬁWQﬂWEﬂW
Y
J . 1 [ Y
@@ﬂﬂ?ﬂﬂﬂﬂuﬁlﬂﬁ’m (bOdy‘S center of grav1ty) 5']\1ﬂ'lfli]$§ﬂ'ﬂ']ﬁllﬂﬁ Iﬂﬂﬂﬁ'lll!ﬁﬂi]gﬁﬂ')'lﬂﬁﬁ

Faunedaaseamenauunlildvindy (Nicholson ef al., 1995)

A 1 3 [
nalamsnaeu11Ive3519mMe (postural movement strategy) (HunsiSunalnues
] A Y %] " ¥ £ 4
sumeie1dsumesinsonieiiegld Falsznoudas 4 naln  (movement strategy)

dane 113l (Wsnad, 2536)

Yy < v o v A
1. nalnuesdomin (Ankle strategy) 1ilunanudusiusvesndiiolumsniuguns
@ 1 QaJJ A A 9 9 = [ o 1
N79d2 UM T InTeeuaTe Tagna lnveadamiaziinssnyaNNTuAve I ImIa lums
[ 1 A o w 9 9 A 9 (Y d" A a o
Fnurduga 1wy mandeudial lddreni saziiegdunute aziinisiinuves
Y tﬂy 9 Y 1Y . 9 tﬂy [ [ . tﬂ' [ 9
AAUIHBAUVIAIUYAY (hamstrings)  HATNAINIUBNITEANAUNAY (paraspinal) (WOTNHIVD
9 ] =S @ 3 dyo/ = 9 tﬂy 1 . =

gz Innaz Yo luNMsIMiendI1a9a5e onNHENINA 11D (gastrocnemius) NN
Maulagniedoudodididiuuu IR duius i udIUa 19999319018 91NN1TNAADINIY
a 4 1 9 Y 9 I [ Y dy
Inereaas wuq nalnveadomiuazdeas Inmdudiuveaszuunaruiionasszuy

A o % J qu/ A 1 9 1T A 1w 9y A
Yszamnmaulunminsadimanswnige TaguaazianailninouauoInofINTsAUn
1 Y] 1 A AN o 9 9 F) [ U
@190 ¥ U MIguvUnTzaunlanyay Ten lddumiazdundsaznui luvae Tonun
D, o 0o q Y & v L . - y v &4
V19189 9211 190N 158aUINa 101U (gastrocnemius) HAZUNITNTLANTDINI1VY

9 I [ 1 [l 09/’ [~

(dorsiflexion) Fuilunalnveatein (Fundl, 2544) uadmsdanszuadszamiulidluna

a A ' ' Y} ¥ ] £ o
fl]zllﬂﬁ]lﬂﬂ'lilﬂa't’]uUlW'JGUfJQlliﬁﬂﬂ’gﬂigﬁﬂ'l\iell't’]lfi/]’lllagell@ﬁgI‘Wﬂ G]fﬂlﬂuﬂ’liﬂ’]ﬂ’]u

[ 9 dy A o @
ﬂigﬁ'luﬂusllﬂﬂﬂa'lllluﬂLW@iﬂBWﬁ'Nﬂaiuﬂ’]i%ﬁﬂﬁﬁ

2. na'lnYeazrInn (hip strategy) 1A8 Horak. R.B. 1i/® A.7.1987 18 Nashner.L. (/0
I v Aa SAN Yo 1 1
A.A.1994 iwinInemaasilamimsnaaey  nalnmswuessenme  wudinalams
A vy a & A~ Aa A A 3
naeu lrvesdedas Innvzinadu elinsameuennimsnaen lwiusawazsiais1n
[ v v Y
nsgny vaziiegieanugIuTedsy (base of support) NuALY ziimsiauvesnamiio
Y 9 . Y o Y} &L ] . A o
W1Mod  (abdominal) LAZAMNIIRILMTHINUYBINAMHEONTIV  (quadriceps) 1WBTAY
\ ' A a Y A A g ' )
AUAAVDIINMY 1FU AUNBULUDY 1 Nou Welluseiiwazusunnszny sumeazldnaln

Yooy Innlumssnurauga (Horak, 1987; Nashner, 1994)
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Y ) 4 {
3. na'lnnsn (stepping  strategy) tHONNITIUNIUVDIAUADNUTINING VUTNS
4 J [ J = &
iAo 111U 99AgUIN19U95 19718 (body's center of gravity) DONUONHUAIVDIFIUTOITU
= 9 =) A g =2 J 1 1Y 1
(base of support) 93xNIN1IVINTONTE TaarialuN1sAIAFUINIVDITNMENaUNIDE 11
@ a ' 4 @ 4 ¢ g
HUIFIUTOI5Y (base of support) IMABUIAL 1Y HOYNHANIT I 92 TMTN1IVHHId
Y 9 4 A o I o Jd ]
Tdranduieiing1us095U (base of support) 1HuM3U5VYAFUINIUDIT19M8 (bodys

center of gravity)

o I~ [ [l 4 ~
4. na'lnmMIt1uwase (suspensory strategy) 1UMITNEITUAAUDII 1MBIDTIT
o ) A ) ) & oA
MeunINTEi 1aens 19 movement strategy Aona lnvaiazdoas Inn Tuisaeedian
1 Y] [ [} 4 J 4; (K%} ] [
uAnA AU oaRIRd 1T WA 1Hgaguinandias  uadieglugiusesiy  (base  of

support) 1A (¥ N15TOAIAY

% Y

adeniinanennuaNIaluMInIIfMaz NUIVLNNY IV

' v
AnuenNsalumsnsedd wennnalnmsnaen il (movement strategy) 19 4

J 1 A o Y v Aoy o A A 1 o
ﬂ’ﬁklﬂuaz@Qﬂﬂi%ﬂ@ﬂﬁ1\‘1“]‘14‘15’38111!ﬂ15ﬂ‘i\1§]’3l!ﬂ’3 ﬂwﬂmﬂauc]mwammim@mamz

Y Y
awnsanseda ldnnidestuegnuiladensas luil (e, 2535)

v
9/ =

v o Jdo o J {
1. 91 (age) VANNAURUTAUMIFYTIMINTIAI NE1IAD Age01gNoIgINUL

Q £

% & Yy = = ~ Y] [
ANVNENT0 TUMINTIAIIZANAS GliﬁvlﬂiJﬂﬁﬁﬂ‘H'l Iﬂﬂlfﬂﬁﬂ‘ﬂWlfJﬁJﬂﬁ’JﬂﬂWiﬁﬂ‘H'lﬁiJﬂaclu
Y
MIDONNBUVDY (function reach) LAZMITTNHINIINTIAT (balance) TENINAFIO1Y 24 AU
=) 7 (% 1 o =S 1 1 9 =~ 2
(819 60 - 75 1) NUABIU 311U 24 AU (919 20 - 35 V) NUNNGUAGIDIYILIMITE T TUNS

= v 1 9 d' U dy a Y Y U U
BYINININNIN 1611L’Ja”l(1uﬂﬁmﬁﬂu‘lﬁ’m”Iﬂﬂ’ﬂllﬁgﬂfﬂllﬁ”liﬂiﬂL@@MWEJ‘]JGU@\‘IIIQHGEJﬂ’J"IﬂQ?J

v 1 (4

= Y I 1 =\ o [ A
g3 FULAA IR UN ’E)”IEJ?J?ITJ”I?J'ﬁﬂJ‘W”L!‘ﬁﬂ‘]Jﬂ13ﬂTSL‘]JﬁEJL!LL‘]JE’NEUQQFITJWJ-ﬁ"lll"lﬁﬂ{ll.!ﬂ"li

Y

§AYIANAAT NG (Hageman ef al.,1995) FIe0AAd0INUMIANEII 52901 NHANANTIHAAD

1 [ 4
ANNEINT0 uMINTea ¥93alae8 Sensory organization test WU FI9OWYNUINIUTIHA

Y9IANNE32 UAITNTIAIAAAY (Cohen ef al., 1996) LAMTIVUINDANYI ANNAINNTOVDY

=

o av Y14y )
HUUNATOUMINTIAIVOUTTN  (Berg Balance Test) tioldia¥msanludgaergyinglu

o a

Ageerginau 100 au nuieg hilinademsauedaiiiodgnieana (g5an; 2539)
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Aav Y ~ 1 [ = m Y = 1 Y]

2. el (gender) 1nmM3ave nwanuanaenu Jeagllilédn madinanonssnun
auganio la 15y HANMSANEINUAFI01g $1U2U 234 AU N5 Tan1Ins i 1aeds
Posturography W31 INAUNAADNITNTIA IAGNAN QTN GUFeNIINIIAININATUNABY

" YA = [ [ 9 4‘ .

(Wolfson et al.,1994) Lmvl,ﬂllmiﬁﬂ‘hﬂ’mmi‘ﬂﬂﬁ’JIﬂﬂiﬂfmi’ﬂ\‘] Stable force measuring
1 d‘ dgl 9 =1 1 [} q'./ Y dy [ U

platform W31 819w INIUTuderzlinadoniu luluasvesnduionadiuarslums

[ o A 1 a d‘d 1 = dy 9 [

§REIMINTIATINNAIINARANALgINN1 35 T (Lowson er al, 1994) uanv1nil lanum
1 1 1 [y 1 H [~ 1 @ 1

et i ladawasomssneauaasienie duaasliaui msgadon1sngsdiserunamne

=Y ] 1 Y] = ) 1 a o Y 9 [} a}d'd

uazmema lduanaenu Jauziin middelusuinanissaumadnaleny Tasmmzdnd

91gu10N 71 60 U (Hageman et al.,1995)

v E4
a A o C3

9
3. ihmiinuazdIugs (weight scale / height) latimsanulugnajageerghiiiimin

9 9 a

v v ' 4
ANNY IUIUL616 AU 1Y 65 - 69 1] WU mnAITINNTUTNaADMI T FoN1TNTIAN

U g

(Torgerson et al., 1993) MndnuulSeuiouanuanniolumsnssludnglirauanaieiu

=]

1 { 3‘ v J @ 4
WUN é}ﬁfJ“LH1(?uﬂﬂ’)ll1ﬂﬂ31%$3Jﬂ3"|3J-ﬁ"lN1§ﬂGluﬂ"li‘i/li\i@]ﬁaﬂaﬂ (’s’!ﬂWﬂiﬂ‘!, 2526) UHagIN

= % 9 A U Al o U 1 A
ﬂﬁﬂﬂ]&l"lﬂﬁvliﬁﬁ’ﬂmﬂq&@"lq NUDIYIEHIN 72.5 - 88.5 1 $mau 303 AU NUNAIUGINNIN

4 [ Y] d Y A
VUTANUFURUTAONTANAIUDINTIDOUNTUVDA (functional reach) (Thapa et al., 1994)

o w § [ Y] 4 1 cL
4. f1danauiie (muscle strength) NMIAREIANNENIUTIEHIANNTUAelUMS
o o < gy & ' A < y &y .
NIIAINVANNUUILTIVDINANIHD WL AUNTANNUUILTIVDINAMIHOAUYT (quadriceps
9 dy 9y 9 1 1 2 % =
muscle) HAZNAMILBYBINT  (ankle muscle) aAAY VL TIHARDNMIGYTINTNTIAD A8l
ASHUUUDY Static 10 Dynamic balance test A9 (Lord et al.,1991) LAZHANITBONN1AINIY
1 YA ] ) 4 1 ] < Y dy 9 aaa
dana IRNANUANIRUTIZHIN MINTIAD ANNUTITIveIndieauvaznseIns
A A 4?} = @ = k4 @
aavauesveanala LY 1 lunuamafedny (Lord and Castell, 1994) Feapandsdny
= 1 A J 9 ~ [ A Y a o w
vinmsAne lungunaassmiludgeeigh hinesmaou Ina isawfanssuesnhidenienyy
a A A o Y 1< o 4 = = @ 1 A 9 ~
ueTsiin NUaNuMInes uszezinal 8 dlad nlssumesuiunqualuguindluggieign
n Y o w [ a o o w a [ 1 =\ <
hildeaniiainme uadszneunriastszdriuaualnd nudingqunaaes Tanuuianssves
b Y
NAMITIDNI 2 NG AD quadriceps and gastrocnemius UAULANAIOEN liTiTad Ay nana
Y
D IIMINTIAWATMITUIMINTIAIV0INGNAI0819M4 2 NqY uanAed 1 lulived Ay
an 1 U = @ ddgl =< 9 . = 9 J
NADA HANGUNAADIUMINTIAIATUDIT08aE 22 (Mills,1994) Msanu1 luggIoIgnyI
A < . { . A
NITIWNAIINLUILLT (strengthening) YoIna oA u (quadriceps muscle) #INITOLWY

Y
Uszansamminisdald Gudge et al.,1995) naziimsAnuludgeorgldwudn ndunile
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y oy 2 . y A Y 9 y X 4 '

NIZANUDINIVU (ankle dorsiflexor) NATNIUDNTZANUDINIAN (plantar flexor) NAINLUBLVIHIALUT
Y Y
Y Y . % Y .

(knee extensor) NA1MLHOI0YEL 1NN (hip flexor) nAMHOdaaYads 1nn (hip extensor)
y & v ) ' < v & PR R
ndutenateas Inn (hip abductor) WU ANVUVILTIVDINATHIUDLHATUNIWHYUFINITD
A v Y . =2 =~ ~
MuaNNaIusalumIngada 1a (King et al., 2000) 1NMsANYINaNITISaunay

o ]

@ 1 v W <3 4 { 1
ﬂmuﬁm1m1umamm’ﬂumﬁu ﬁiJWt’f@]'lllﬂuﬂllagﬂ’ﬂﬂu"llQLLi\iﬂl'ﬂ\?ﬂﬁ'liJLﬁE] TeUIN

9 A Aa 1 9 ] A 1 yA [ v dy 9 .
wmuwmmz”lmJamﬁmamuﬁ@uwu31wummumuiwa@ﬂmmuaﬁum (quadriceps

U

~ @ Y

[ Iy Aaov 4 A A [ £ A o da'
muscle) f"fﬁJWﬁi‘l‘lfl'i\W]'Jvlﬂﬂ (W38, 2547) uazwum;Jﬂaﬂmﬂuanwmmwmmmﬂmmua
1 = % 1A 9 1 a a
pouussaNuasa lumsnssd lumeutiesnnaulng (“1;'@]111, 2527)

a o

A ] 9 da' et e = 9
5. ANUYANYUVDINATUIUD (flexibility) ﬂ15ﬁﬂ‘]&ﬂﬁluﬁf§\191q‘ﬁiy\ﬁﬂuﬂu 50 AY Iﬂfl
Y v
T¥mstamideanduiile (stretching) WU aNTaulszansnmmsnseddld (Micheal ez
al,  1989)  FI@0AAARINUNAMIANYINTBBNMAINMENUVLD T5UNAUTINTLUNT AR NN
<3 { 1 @ Y a VoA -4
ANuLdausIUeIndiloduu ANesURIAMINTIA luRraegeIglia uNLTY (Mills,
1994) 1AZNWANATDUMINTWUENTMIAAOUN  (dynamic balance) VDIRFIDIYANAY
A o ya [ < . v o 9 =2 A
WMBNIN - NMISTUIINIINUNITINU (visual  receptors) Llﬁgﬂﬁiﬂﬂﬁﬁ\lzﬁﬂﬂ”ﬁmﬁi’)l!“h’i?]
. = A ° @ 7
(proprioceptors) aAad (Judge et al., 1995) Mmidnmanaou lva TaemsswTusmiszgnd Iwa
o A < { A ' @ @ a 7
‘V]"Iblﬁ)!,‘Wllﬂ??ﬂllﬂlﬂl!ﬁﬂﬂlﬂﬂﬂéﬁﬂlﬁﬂ LWllﬂ'J111’8)?]uﬁ')!m3ﬂ?1ﬂﬁ?ﬂ1§ﬂiuﬂ1§ﬂ§\1@]'Jﬂlﬂ\il‘]Jiﬂ
a = dyd A 1 o
(Berg Balance Test) (ﬂ@ﬂWi, 2546) LLﬁS’;Wﬁﬂ"ﬁF»lﬂ“h/li]llNﬁLWNﬂ?TﬂJﬂ@U@TJLLﬂSﬂZﬂNﬁWNTﬁE]“ll.!

Y
MINTINNTU (A8, 2547)

6. msdsgnounainslszd1iu (functional activity) lanmsAnuludgeergua
S 50 au Taol¥Tdsunsumsdszneuiaiasdsesiiu  nuhawsadivdszaniam
M3NTIEIA (Micheal er al., 1989) c?maﬂﬂé’mﬁumimﬁaué’qamqi‘hmu 100 AU 1l
ANYIANVANNTOVBWVUNATOUMINTIAIVBUITN (Berg Balance Test) it 1l emnns du
TudgeongInelinnuduiusfuszaunanssy naudleen 2 ngu Ae nguduuaznguluduy
I&npunuudeuniineiu auefisn HAZAINITNAUATUGUNIN Funadeudiine s
pupdssluseaunnssy  uazdseiansay  wamsAnEInUILUUNATeUANNaITD Y
M3N3IFIVOUTIN (Berg Balance Test) TimZooas 61 nazanuiumzdosas 85 Aud ey &
annsatedaesduRanssuamnAvesfgeeaiinnuduiuidenisdu  Taolddeiauanns

1 @ ad o
M HUUNAFIUANNEINTD IUNITNIIAIVUTTN (Berg Balance Test) mmmumﬂ%’iumq
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aa d’ = 9 d‘d d' 1 9 1 d! o [ vAa 4 Y
AAUNIND AU E»J,’L:j(\‘lEJWEJVI?JTE]ﬂWﬁL’ﬁENG]’E'Jﬂ'liﬁﬂJLmLLﬁﬂ mm%m"lﬂqmﬁa@qmmimmiﬁm

Tudgeengld (g5an, 2539)

7. MIAUANMIAADU 117 (control mobility) 1INMIANEINTOONTIAINGLLUNS
ﬂ’J‘lJﬂiJmiLﬂﬁﬁJullﬂ’J (Control Mobility) Gluvfg’qemq wuNauNTonuMIngdld  (Judge er
al., 1995) 1$19991NMINTIA7 (balance) NALTLNOUAIY 4 stage Ao mobility, stability, control

. . & ' 1 oA A A o Y
mobility uay skill awsodnuaazaulseaeumaliiioiunmngadrla (Nancy er al.,
1995)
o Y . Yt o = o Y A o ]

8. MIsusNNEIeA (visual) IdNMshmsAnInudgeery 200 au Heruns 1Y

@ 2 9 1 Ao d? =
AN UMINIIAI Tagld Computer force platform W11 AUNUDIGUINUY (76 - 90 1)) N3
Sudmamemanas e lidsz@nsnmnisnssdaanas (Manchester et al., 1989) 11az1N
HANATOUMINTIUUNTNMIIAADUN (dynamic balance) VYDIAFI0IgAART 1HDIIN MITUF

= Y] <3 . v Y R A .
NYINUMIINU  (visual receptors) uazmﬁummgﬁﬂmimaau"lm (proprioceptors) QAR

(Judge et al., 1995)

@ av 1 I [l o w
9. msi‘ui’mq vestibular system 911013398 WL I vestibular system L‘]Juﬁ’mﬁ”lﬂiy‘]]@ﬂ
na lnmstloundy (feedback mechanism) Taes5z1Y vestibular azs gy lumsarugy
NIDBABLATNIIAT  1H0TMTUNIIINN VBT 1IMENTED TIZA19v09519M8  (slow  body
% [ [ [ 4 1
sway) (Manchester et al., 1989) FeoANAINUMINATOUANNTURUTTEHING specific
sensorimotor HAZAIWIUAIYBITINE (postural stability) Tudgee1g 95 Ay Hergmas 82.7
% ' < ' 4 Y o ' ! ! .. o
Tagngquéiiedtauaasliiud Wemssuidumisludedodiuvianas (joint position sense)
ANusAnIINMsFuAadINIIanaa (tactile sensivity) tazAWianvnmsduaziouludiu
. . <3 9 dy ~ ] . Y da' 9
Y1AARY (vibration) AUUUVILTIVOINAUIDIHOBAIUT (quadriceps) HATNAMHONTZANUD
9 . A (Aaaa [ . . 9 =
1M1 (ankle dorsiflexor) aad uaxuﬂ;]ﬂimmmauaummenm (reaction time) ¥109 VSUNA
v ) A
ADMIINNMI YRYAINMINTIA TaeMZIleraUMBUDUNUYLY (Lord ef al., 1991)
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o w I ax £ A A a a o Aa
mseonmaameduIsmsnianansamulszaninmanuansalunsnsedinalu
Ageorg  Tasawnsmihinanssunateqediaueglugduuunmseeniianie ietiunu
< 9 dy 1 o aaa = (] Y
HAAUTIVRINA WD ANBOUATD uazlATeIn1sneudueIveIIaT Fadanaliing

{ o < < $ g
Uszauauvesszuunamiienuszuudszam MWiulse Temiaedgeory iiverilunis

i1 v 4
dudsuiermuaNuansaluminswaziaussonmniane Tagswadu gUuuunsesn
o_w A A o v a &£ A 1 Y o o A
fideneid Aemsesniidamenuuue lstn Falivaregluvy sy madusiwazdeus1nd
Uunuliguisa (low impact dance) ¥39M1311101M1500NRGINBFUHDVA) WINTURAIY
v o o w ! . - Y
dautluTdsunsumseensidenie Tugiuuuszdealiigunse (low impact exercise) (fiyen,
2535) HalatdauladnurTdsunsuniogdununiseansiaenieludgeoiyg oy
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anwamnsoluminssir lunaregluuniuanaeiudanaauiteas Tl

= o w 1Y [ 9 a d'd dd?
ﬂ?iﬁﬂy'ﬂﬂillﬂﬁﬂﬂ'lﬁf’)’f)ﬂﬂﬁﬂﬂ?ﬂﬂllﬂTﬁﬂiQ@?iUEjgﬂﬂ?QlWﬂﬁﬂ]ﬂﬂ NUvIY 65 u
11/ 1191 50 AU WL MIONRIFIMIENITONUANUIUAL (stability) LazANNAINITD I
M3N59A7 (balance) TaaTysunsumsinilsenaudie stretching exercise 10 114 static balance
exercise 10 WM active balance exercise 15 U response exercise 10 I walking 10 N
o 3 ' @ o @ 1w 4 <
cool down and relaxation 5 U111 12 ATeRe I 31U 4 Judeddami funar 7 heu
(Micheal et al., 1989)
= o W a ; 1 9 d‘d
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o a o o w a J <
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o . . ! v . . 3 o [ Jd I
N1 Stretching exercise 3IUNY strengthening exercise Wunat 45 win 91 2 a5 aedlay 1u
nal 7 !ﬁﬁ)u ﬁ'ﬂﬂii‘lL’VQ\IZJﬂ’J13JfJ"EJ1!5’3611ﬂi‘fT\iﬂWﬂ!Lﬁ%ﬂ’ﬂNﬁWNﬁi‘liuﬂﬁ‘l/]i\iﬁ?hlg]j (Girouard

and Hurley, 1995)
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msdnpwuuIYsunsunseensiaanie Taen1suiu Flexibility, strength, balance 1ag
I 1] 4 1 A %]
MIHNLDY control mobility (Hua1 12 d1a1d wud ansauaNnuanse lunsngada

1& (Jude ez al., 1995)

= A @ @ 9 Y o . 2 J Pl
MIANBUREINIMINTIAIv0dgIe1y Taeldnanues Sallivan Fena1 13 manss
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. 2 U . . A A U y
Stretching Tumsiiu mobility WNN13 control weight bearing IWBIWY stability Wnns 1o weight
L A A L= . L. A A = 2w ' P
shifting 1WN®IWH control mobility WN functional activity tWatN skill BInsHnasnalsial 3
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4 1 Y
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Glué’qﬂmqklﬁ (Shumway et al., 1997)
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IEMIIanNNTINID I UNMITNIIN

as (% % =1 [ 3
IFNMIIANNNEINITO IUNITNTIAI (Balance Measurement) nwmﬂgﬂuw”lmmmﬂu
Y] A Yy A A o
M3 lFuuunaaoy (Balance Test) Y30 19AT090ONATDUNITNIIA (Balance measurement)

o’/’ a wva [ ad A 9 YN dy
dulumalgiaensontiailv 2 35 mwanuildnagouasae il (auws, 2547)

1. m3ian1aieqliians ; Laboratory measurement M33AAMNAIMITOIUNTNTS
[ 9 K2 A 9 tﬂ' A o
mmwmﬂgmmi (laboratory measurement) 0 1% Force platform UAZINTOINDIANITNTI
1 (balance machines) 1B IAANNEINTAIUAITNTIAT (balance) HATNTIDBIVDIAINT (body
Yy =2 = A A ad @ o 9
sway) Taglaimsanyduniesdonaz 15 miaanuamnsalumanseia ludgeiylu

E4
Wosliiams nanegiuuuaiiedieae i

mMsAnyuATeliatanuaIsaluninsedl (balance machines) 1ael¥ weight
I v o @ a o T o 1
codocatixiameter (HUATUANNMITBEIRY (body sway) lufiemianivas Tagldnquaiedis
dd? = J = v A A 42’ v o Jdo a A
761 au 01 70 Viu'll) wamsanemun msBesdmuIuduiusnulszansnmminsa

f1nanag (Hageman et al., 1995)

MSANHIDING exercise program 2 ANHUL AD Computerized balance training Ia& Tai
chi quan lunguénedniiiludgaety 72 au Miinasenisanaiveamsidesiives une
(postural sway) Tasld Chattex balance system Lﬂum?mﬁi%’iumi?]ﬂmimqéfa (balance
raining) 3AAIN5IB8967 (postural  sway) 11 4 @nazfuandratunndr  Tusunsu
Computerized Balance Training #13150aAN51089A7 (postural sway) Tuggeo1glauinnii
dionfSeufiousy Tasunsy Tai chi quan ud T1sUATY Tai chi quan @ WsnAAANNE T

@ < @
m3duueafgeegld nasonmsiniluszozina 15 1 (Steven and Roberts, 1997)

2. M33alun19Aadn ; Clinical balance measurement ¥39A1INAADUMNATUIY (flied
balance  measurement) N3 7AANEIMITalUMINTIdI luNndTnnT ATy
nuunaaeUnuansalumsnseia (balance) Taeld Talsunsulumsinanssusmaaiie Sa
A1N5NTIAI (balance test, balance scale) c’ﬁﬁ%mﬁﬂiuwNﬂﬁﬁﬂﬁwmﬂgﬂgmu 1% Tinetti

ana gy

mobility index, Gait speed 118% Berg balance test laouaazisive lanSouuazidea/Sou

1 [ % ti! 1 ag A - 1 dy
UANANNU “BQLL@]EI%TJ‘E?JT‘]J?Llﬂillﬂ"li'lﬂﬂﬂﬁﬂll‘ﬂu (ATUNT, 2547)
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M3IANITNTIAUVY Tinetti mobility index 1¥U Tinetti POMA subscale A9 113

1 g 1 o A

9 1 a ~ a oA 9 [
naaeulaslinqualedaiinenisy 9 ed1 Tasnanssunilgiia Usenevdls mnseaalu
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@ { 9 Y @ @ v W V@
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QU 9} . .
ﬁi’] 16 ﬂglluuﬁ FEAUASUUU 0 -2 @’liJﬂ')’l?Jﬁ’liJ’]iﬂeU@\iagﬂﬂ@ﬁ@U (Tinetti and Speechly.,

1989)
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M3IAMINTIAIU Gait speed WUMIIANF switch AANIRSEAIN stride analyzer
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a a A4 v o Y Y q Yo 3 a v X
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N3IGI9NAE YN 19 (Horak, 1987)
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(postural adjustment to voluntary movement) taz1nTeMsnoUduDIavilIdeNIBUDN
1 ] o A 1 § I~ a
(reaction to external disturbance) mimfmu%ziﬁ’ﬂquaﬂwmﬂﬁmim 14 9813 Futunanssy
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= A Y = o A .
IUDY 45 ASLUU AB good balance waz 1dan 44 ﬂzuuu"lﬂmmq@ D Impairment of balance
nawnaslumsnagevulszuna 15-20 w1 (Berg., 1989; Berg et al., 1992)
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Performance Oriented Mobility Assessment ; POMA Hazal Sensitivity and Specificity W@
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MIANYINUIINMIIANMINITIAMUL Berg  balance scale  NAINNUUNUEININNIITOUY
1199910 A1 POMA LagfSensitivity and Specificity Y94 Berg balance test UA1MINNI1V0O

Tinetti mobility index 19 2 11a% Gait speed (Harada et al.,1995)
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Y] Aad
mJuﬂﬂaeummmm‘mﬁlumﬁ‘maﬂ’Jsumm‘sﬂ (Berg Balance Test)
ANNKNEY

amansalumsnssveauin de mstarnwamsalumsnssiimendinuie
amaauw Taggluuunageuanuamninlumsnssdrveudsn (Berg balance scale) 11N
AUV “ Functional balance” Fautaeon’ld 3 d9u Ao MInad1um1a319Me (Maintain of the
position ) Aemsisziiuanwannsaluminssirlumibuiie  mIsavhmamsnaen 1
(Postural adjustment to voluntary movement) AemsUsziivaNuaITa luMINTIAIvLimg
Wasuuawimaazmssamvess umaidefilfasenniledemeueniinnsznudens
infio1' 117 (reaction to external disturbance) Mminaaeuszl¥nguiieg1aiifonssn 14 0613 Fa
ufanssui 1 uiiadseiu udazfonssuimsI¥azuuunn 0 - 4 0 = 1114, 4 = '8
194) mﬂﬁ'ﬂxuuuﬂx@,nmﬁv‘hﬁ%ﬂﬁufmﬁ?ﬂ namsdsziiiuiann 56 azuuu fuaguuu
q4gA (maximum of balance) 1184 45 AzuUY B2IININTIIA (good of balance) 11AZIN 44
azuuulfe 0 azuuuasuuudiga o31013M39682 1A (Impairment of balance) 1§13a1lu

mMInaaeLsznm 15 - 20 W (gFa1, 2539; 1011330, 2543; FAINT, 2546; Berg,1995)
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9 ,;‘ n:l::; = o'/ 9 Y a dy Y
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fomsh 1. mswiali/gnéiv (Sitting to standing)
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Qn8U (Sitting to standing)
fon3sui 2. Bunsamiialag iy e (Standing unsupported)
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MWHUINA 22 MNU5Enouf1eFUNenUUNAAaUMINTIAV UL NNINTIUN 2 BUNTIAII

Taelsiidae (Standing unsupported)
- 40 1na .
nanssui 3. Walaglaligeszneq (Sitting with back unsupported but feet supported on floor)
o <& o 9 «3// o dil o 1 v Aa v A I ~
Mde: pamisneasn 1MuUNINe 2 swsuiy was lduagminaagziiaie Wunar 2 uii
q'.; 9 1 Y c:/ q' 9 ra
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( )3 sl ldedaasaseuaziianialauu 45 ui Taeluna
( )2 nsmieldedaasaneuaziianialdunu 30 Ju1n Taelina
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ﬂTWN'L!'Jﬂﬁ a3 ANUsenauMeTUIELUUNAFOUMINTIAIVBUTTNNINTTUN 3 uﬂiﬂﬂlli]fl

#9152A04 (Sitting with back unsupported but feet supported on floor)
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onssun 4. manlasuanmenliifauwid (Standing to sitting)
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oNIIUN 5. MIAADUN (Transfer)
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a d' A LY s . .
nanssui 6. suraumiagluiimsiszaes (Standing unsupported with eyes closed)

Ade: nzanduiisquaznduauiiuna 10 3ui
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( )2 ennsoduraua ldau 3 i Taelidquathunataiiesnin s Ten
( ) 1 ensasulduedundualduinluge 3 i

() o luansagunaua lduazdvserdodrior)szaoguasdralndde
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ﬂTWN‘H'Jﬂﬁ 26 MNUTZNOUROFTLNIULLNATOUNMITNTIAIVOUTTNNINTTUN 6 ﬁuwamﬂﬂﬂ

liifimsseang (Standing unsupported with eyes closed)

onIIuN 7. Huhzanu (Standing unsupported with feet together)
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MWHUINA 27 MNUTZNPUADTLNGLLUUNATOUMINTIAIUDUTS NNINITUN 7 BuhTany

(Standing unsupported with feet together)

a ~ a A A = v v . . .
nanssui 8. BwdeniauvuAlUIarh (Reaching forward with outstretched arm while
standing)
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pyude e (Reaching forward with outstretched arm while standing)

fanssui 9. Mufudevesniniy (Pick up object from the floor form a standing position)
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NNNY (Pick up object from the floor form a standing position)

Panssud 10. ﬂquﬁasﬁeum‘lﬂﬁmﬁé’a (Turning to look behind over left and right shoulders

while standing)
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1694: ﬂiﬂnﬂu@]i\ula'glﬂfl')ﬁ:]ﬁuullluﬂﬂﬂ']uﬂa\i 1/]Qﬂ’]um’]ﬂllagﬂ1um31981\isﬁ1qIﬂﬂWﬂ’]fnll

Q

Do

n5381'13 111 nndu
dy v o 9 [ QB/‘ 9 9 U oy Y Y
( )4 nsonedniuned ldumdaisaesauld vazansamerimiinldga

Y 1 Y
( )3 annsoReIduued ldumas Idmesdnufen drudadunitemeimiinld

=
lid
& o o Yy ¥y y Ry
( )2 aunsoReIRiure G wdlduazamnsosnsiminsaa 14
v ) 2 o
() 1ADIMIHALD VLIDYINT

Y Y 1 4 o o
( ) 0 ﬁl’é)ﬂﬂ'lﬁ@%’)flﬂi%ﬂ@\‘l Lﬁ@%%ﬂﬂ\iﬂuﬂﬁlaﬂﬂﬁﬂiﬁﬂ’)



167

MEIT 210 nwilszneusieiuenuunageuMINsIiIveuTINNINTINA 10 Hyyud Ao
woelUdunds (Turning to look behind over left and right shoulders while

standing)
AINIINN 11. HUIOUA 360 83F (Turn 360 degrees)

1 Y 1
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917 360 9971 (Turn 360 degrees)
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fanssui 12. dnvwazuwiulansemaiie (Placing alternate foot on step or stool while
standing unsupported)
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yuiulansedome (Placing alternate foot on step or stool while standing

unsupported)
fanTsud 13. sunenilaedinn 1 %Ni’)tjﬁ%ﬂﬂﬁﬁ (Standing unsupported one foot in front)
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Taedii 1 %136@@9]}1141413!}1 (Standing unsupported one foot in front)
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