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Abstract

High-heeled wearing is cause of the increasing of calf muscle tightness or shortening
that lead to decrease of range of motion (ROM) ankle dorsiflexion and dynamic balance. The
stretching exercise is an efficient way to increase ROM and improve dynamic balance.
However, there are a few studies that examined the effect of stretching on dynamic balance.
Therefore, the propose of this study was to examine the immediate effect of different calf
muscle stretching, Proprioceptive neuromuscular facilitation stretching; PNF stretching and
Dynamic stretching on ankle dorsiflexion ROM and dynamic balance measuring by star
excursion balance test (SEBT). 28 volunteers, age between 21 to 45 years old who have worn
high heeled shoes minimally 5 centimeters, 20 hours per week for at least 1 year were
included. They performed ankle dorsiflexion in weight bearing lunge position and star excursion
balance test before and after each technique of stretching. The results were analyzed by Pair
sample t-test statistics to compare between before and after stretching and compare different
of mean changes between both of stretching techniques. Significant levels were set at
p<0.05. The results showed that ankle dorsiflexion range of motion and star excursion balance
test score (SEBT score) significantly increase after both of stretching techniques (p<0.01) but
no significantly difference of mean change between both of stretching techniques. The results
of this study concluded that PNF stretching and dynamic stretching are able to increase ankle
dorsiflexion range of motion and dynamic balance. Therefore, both techniques of stretching
exercise program should be recommended to female who high-heeled wearing to increosé

ankle dorsiflexion range of motion and dynamic balance.

Keywords:  PNF stretching, Dynamic stretching, SEBT, High heeled shoes
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saldeniugendnfioiawivin viigwilawinunenuasiBeasnniy
Anglo — Society [19] (furisszduamngeeasspwindugaiin 3 sudu Aa
® Low heels Aa Avwgsunsiusaaintiaanda 2.5 fia
® Mid heels AiB AINGITDINWIBININ 2.5 -3 fin

® High heels AD AMNFITBIRNIBIWINANINNGT 3 fia

9INN15ANEY89 Dawson  UazARLE [7] insdnunfeanguastigynilifatuiy
Wi lius taynnuaawia (Foot pain) wae deynainRngu (Foot deformity) éu{‘luﬂmmﬁwu
Tiueuluilaqiiu wudn aungessiigmisngns snannssanldsasindugeiifanugs
ansdiusnavindeud 2 HaBull uaz annnsfnmnees Kim uazAmz (8] vinnnsAnundle
wiinssunsranldsnindugefidenasanisnauulasasmmaniauimensdaviua:
arnudaussandnsuile wudn mesanldsaaindugs twam 5 - 6 Faluaiu azdang
ﬁﬂTﬁﬁmilﬁuﬁmmmﬂﬂﬂﬂitﬂﬁfauTWQﬂgﬂ:Tuviﬂtmﬁﬂm’hm”'m (Plantar flexion) 25 B9A"
uazvimptaindindmadi (nversion) 10 891 iauBenautunisaastdssadinfiusy
vinimsrnnsiadenimbuvionszantiaindu (Dorsiflexion) anae 17 a9an

NANSENUADINITIaTBTindings [20]

1. fimsiniuzainisusumtinen Uniedinumsin

2. FIUMNIBINFIFIUENLARDHHINIFIHATAHANT I AINAUAHITDIUHIRZAINUAT
UHINTERNAUNAY

3. fiansvgnimaaniaulasianiz nszgndmaszeiuiea (Spondylolisthesis)
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4. finlsalwsanszgnamasfiuua (Foraminal stenosis)

5. finainuunaysnandmasssiuea (Lumbar lordosis) 9]

6. finamswviniibin Sinlugainisuaamas annsvinmessndaidandsiiun
\finly

7. fusanseinsisdindninnding

8. finswAsuulamnamansuaain Wi yuesenszanulind (Tibial ankle) uazidn
Trie (Genu valgum) Tuszwruwtin-nas (Frontal plan) 8nvassansnsaidassianisidulsndia
\nRen (Osteo arthritis of knee) [6]

9. finnslikeanunsndnailoes uazanaiiameaBanasndmitaiasly

10. ndmitenas (Gastro-Soleus muscle) §n19viemfisnnndning [11, 12]

11. ndnauslarias (Gastro-Soleus muscle) NINANITYINMY [5]

12, RANIMARY (shortening) raendniaiasuasBunguile

13. Winszgninfianisiaieutmaginmdaadaifinas (Plantar flexion) 25 B9An wazyin
austinidingingdu (inversion) 10 a9m vinliiian sddrasrmnaadaulmluianszan
Fovindu (Dorsiflexion) [8]

14, yinbiAintigyynanawin (Foot pain) uasyinliAawinAngy (Foot deformity) (7]

15. finsfadvuasusenasadin

16. finansdmaindwiilasensddausn (14

17. fansuni§usandsniassndaausng e nadandwideiria (Musde strain)
@’mms?&"mwmnﬁwLﬁﬂﬁuﬂn@utﬁufﬂ (14]

18, ArmEmIntunmaRaanas esean fnvseteacTnnuasnszgndimdaly

¥ ¥
NNATUNUN

faunsrintumaiRantdsaadindiugs [20]

1. nndesnsslasasindugaduoamimeg
. pewimsBandnsdarnisneuuamdsnasaalasaadindgs
. vanidganssalasaindugeiifinugensiusasdinnnnda 2 Sty
. msifendasaavinluaaning idasennidussnafivininsaenenoiqe
. vanidgnssalasadinfifidnmineassaadiuay

o d v dad x y
. vandesnsrantdssarindiiud i ssasingn

N 0O O A BN

. RENIUIA LATATINNAENTBITEITIN NN aNTULin
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n'l‘s"i'mguﬂﬂ‘sm?;ﬁu\fwmmﬁa (Range of motion measurement)
mfié’ﬂqumsmﬁﬂﬂmwmﬁadﬂcsifmq ifiwagnnsfiugmlunisasaetlsnfiuiiom
Fmimsinfaulanasging fuslemiioluuirasmaifeduuasnatmmundngussasdnng
50 (Treatment goal) edeanansatitunisuss@uaaufinaniin (Progression) 189n1557HA
Andag
wdnaflafilitunisdmunisindeulmasasiaiinarswn suiunsdududannn
hutiasfjiifinns SediaantsamaziBangausin fuuuiideudedelilmwaiin W
m‘%’mé’wmwumﬂa (Universal  goniometer) Lﬂ%ﬁ@fi’ﬂgﬂttﬁﬂﬂ*ﬁ'} (Electro  goniometer)
\ASBaTnsULLANEag (Gravitational  goniometer) LARBYTANNILILUIIFUBAINAT (Fluid
Inclinometers) 1
1. A%aeianN
1.1 1ndpsfladnuauuuang (Universal goniometer)
huedssfiadnyaiinestinnhmunitinvanaiiuedecdiail¥ e aeanuacs
Aridefioge An1snAnaanuImainnatauaTuInIuIn Sednunzraaniasils
Uszneudng winitisnudnpunuegfufiuazunumm dgu 1
- winiitiig e (Body) SanauAAIABHAIS O - 180 B9 Baqntl
ieeudiugana (Axis) 2aemsiaiianim |
~ unuBgUf (Stationary arm) 1iiuusnnes Goniometer AiRRRUdTATE A
s GifinnsiaReimnnsdn
— unums (Moveoble arm) Liiuuanaes Goniometer Bndnawilsfiannsn
indnuna (Fatsass lumsuurasdandnnieiisndininisdn agiitinteiiv

Tavevisanana@ind
Body &}
P, & -
- "5 Stationary arm
o e S ‘ -
§- » L L ) 1] L R e 3 L '
3 ) -3 3 [ 3 ] \ ] -,
\‘0‘, Q.l;\“ ’, a o —
o gg ¥ LS

* 4 Moveable arm

=) ) Ao
UM 1 UEAIRIUUSENOUIDNATDNIANHULUAING

(81989910 https://www.google.co.th/search?q=goniometer)
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1.2 Fluid Inclinometer
a1elu Fluid Inclinometer azus39pasmalinialy Wavinnisadaubnaasmnadd

us9agneluasiiniswAsuuaddusgiuusetasaslan [21)

;sﬂ‘ﬁ 2 AMNUAAY Fluid Inclinometer

(81989970 http://www.amazon.com/Baseline-Bubble-Inclinometers/dp/BO00B7P8VS)

2. wannnsingasnisiafenbzsasasiaRNLLLAING
2.1 MsAITIWINEHEY (Starting position %38 zero position)
nued vianasaessneniefifediiodangludnuosiliinng
\deulg vidafidnsm 0 asen Tagazfiavimneniednia (Anatomical position)
(vin@ndn
2.2 nanmunganyKeesiiara (Axis of joint %958 axis of motion)
pUnFqAnEsaInIaiAdeulng (Axs of motion) wastialndamnils
snacliogfedud urasindouliTuanisifinnisindening dnfunisans
sumbsasundasingulinsiqanyuansdiase (Axis of jont) AaBA%IINIS
wReubnAninlfaan  waneniniansieiadeuganyuresAintali
psanuqansurasiade dnyintiiAnanuRawana (Fainiu doil Tuniadn

Famasanaunuliegiufiuazunuiivepadouluedlnd  uazawmiudou

289919078 rnige
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2.3 msﬂmsmﬁmﬁvuqﬂ (Final position)

el vingavingzasnisiadaning Tunmalnddnenirdenlnaen
qmi'Nﬂ'mnf?w'ﬂuTm (Full range of motion) TunnazfifinenBanm g fnns
Snfinzasdasia (Joint stifiness) B1M"91am (Pain) szvinliinsidenlnagn
4111A (Limit range of motion) N159A Stationary arm Moveable arm Body 9
nasviflagadninssnsiieninai wiamiaifingumgfvini liswnsn

HnsiafReno Fauung

3. famsUfiRlunnsiadasnisiafanlng

1. dnlHfigninaghuwimneiid (Good body dlignment) Aramtiasns indawlna

2. aBune Wifgniansutednuniznisinianlmafifindaents Thud Wiggn
mnfantmaea (Active range of motion: AROM) W3afjimazidanlnalii (Passive
range of motion: PROM) lmewens n(HiFiAAN1sIARauMafiligans
(Compensatory movement) 849 azvinlRAAda [ARANATN

3. Tusnuzfvinnnsin Timasbidousineg saaedasinyuduiaduRadios
wsnzeYin R bignansowndeubndnene Ffvinfians

4. Buineanyin 0 aen vidadfilng 0 asmmnige sudwiniifgnin
il Fnfige

5. natindmauArsnaLAsasTRaamedinng (Lateral) wdadnumacrasgign
in anindundasafisuiiudiesncrdasinauvnsindu (Medial) 199519nng

6. MaguAnsmALATasInseg usziusEmn

7. tufinuafilidnfiudssnisinuunle i Active range of motion (AROM)
%38 Passive range of motion (PROM)

L ' = ' ¥ o/ ) a J
8. msintwiniifinanaiuanidwingating uardanmdnfntulugaaln

Qr H 13 ] A
4. adufinrafiuasadaenisiafianing
1. el wemeeasildasniaimfaniannnnanwayie
oy & o De P
2. mqwmnﬂu@szwmqmsmaauTmmm

3. anucIseTBnriafanssuinssyinduyszen
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5. AsTInATINSIARENTNY
mafiiasabisnansmadaulmFiFuianeieiontn atadiaen g
finae wail
1. fdszasnduiiasauiiede
2. nsfafinnelutadaviafindediagsoude
3. As§uLan (Pain)

. X
4. p1MTnSerasndnila (Spasm uas spasticity)

6. ANUMLNNSIN UVNARTN 3 2 uuy

|

1. Q’QﬂQﬂtﬂaﬂuTwQLﬂa (Active range of motion : AROM)

2. fFmnReulnalii (Passive range of motion : PROM) Trsnms¥auuud! A

U
P=]

Aty A8 End feel 209EHiIN153R End feel uinmaaiBneacin aouzvinns
waaulna Biggnia (PROM) inanimugaegafintaasntsiaienina (End range of
motion) Tﬂﬂﬁﬁ’ﬂmfiz‘v’emm 9 End feel 29nstadaulnatuusazyia Normal end feel
anautsaaniiudl
1. Bone to bone iffWHard end feel #An ugavgavinuwaIng
inaeumazianindarabisnunsoinieusialuls wasendounszgnaniiy
N92AN 18U End feel 989 Elbow extension
2. Soft tissue apposition L{iw Soft end feel Tuﬂwqmﬁ'lﬂﬂm 115
iwdeulnaasiininfieseliausnindeuia Ty aswndassaiade
waandnauilamuii 1w End feeluns Elbow flexion W& Knee flexion uitu
yanfaauiinann1s HEnd feel 1iuuuy Bone to bone T
3, Tissue stretch (i Firm end feel dauwgjuasnts wdeniatuyin

#19°] 1M End feel 289 External rotation of shoulder, Extension of knee

7. Weight bearing lunge test [23]

o Aot Anestitunned Aot -

Wunisiassainisiadsning AfeuldlunisinssainisiadsuMansanisnssanta
Windu TneAsnnanasavie Wienansiasdwimiindinnimds Winnnsasumuiiauuitn

v v Av A k2 L4 ] 3 o/ L4 \ 4 1 9/ s A t 4 (B4 s
HanlaN 2 FUNT RAZINPNRINNUANY WI'I?jNLLUUW'ElﬂuﬂuTﬂEl‘Yﬁlqﬂﬂ#ﬂﬂﬂﬂﬂﬂ%ﬂ"mﬁﬂﬂ

) L4 (34 ¥ o’ 3 s . A
mﬁNﬁTNTﬁmm‘swﬂﬂﬁu'ﬂgmmﬁﬂ a9t uni 99niu Wataairseenfios

oY

] | 4

k4 LY o/ ] s A‘l L4 1]
AT AN L‘EI"I‘II'EI\)?H%Q%VI"I\‘JW’MW@QLﬂﬁﬂﬂﬂ‘i\‘l Tﬂﬂ“/lﬂul‘l’l'lruilﬂﬂﬂﬂ"Wﬂﬁu LR
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]
=4

AW anniudaszuznsiiinniigalaeguinsidnarnmuiaausin missduenfiuns
nsulinasvineanunaisay 1 ufimes @uﬂ‘i:ﬁ"\iqﬂL?iﬂﬂmmﬁﬂg,imdﬁmwﬁﬁﬁﬁmﬁu
wiadauanalugUd 3

ANMTANEI294 Bennell uazaiz [24] Tinsfneansiaanssindadatudafin
uAz3E1INaTAYBd Ankle Dorsiflexion ROM T4vi1 Weight Bearing Lunge Position 1agi1nn3
FaviaszazmnauazsunIsaienim wudinisinanasiudetialudaginuazszningin nns
ATLLLNNWLIN ICC sendnagdamingu 0.99, {iangn A a1 ICC winfiu 0.98 uaziInngs
B lfn ICC wiritu 0.97 madanunisiaaauianudndl ICC sendnaddmwindy 0.97, §in

AN A Uar B #A1ICC windu 0.98 faunnsin Ankle Dorsiflexion ROM Twyin Weight

1
s =3

Bearing Lunge Position Tusinansfjinaudsniinfinansindatof fauwindugingaw

UATAINNITANEIIDY Megan WATAME [22] THvinnnsAnnnisinaassindadases
gUnsaldnyHn1TLARDUMILLUNIASIZIM (Standard  Goniometer)  gUNT0IAA3HATS
AN MILULRANEA (Digital Inclinometer) waza18InA TN ABIMINISIARERIN89NIS
nsvandoiings (Ankle Dorsiflexion ROM) Tuyin Weight Bearing Lunge Position WURIEH
wallafisziuansindaiegs Aruaaiaeaens Tas  Digital  Inclinometer fidnAax
Wn@efle (ntraclass Correlation Coefficents; 1CC,5) AU 0.96-0.97, a8dARA ICC, 5
winfiu 0.98-0.99, Goniometer HA ICC, 5 iU 0.85-0.96 fashunns9m Ankle Dorsiflexion
ROM Tuvin Weight Bearing Lunge Position Taei¥ Inclinometer fannidadaninndnnie

F18IAUAY Goniometer

‘3‘1.]1‘;.! 3 Auans Weight bearing lunge Position

(BNB9910 http://www.somastruct.com/wp-content/uploads/2012/07/walltest.jpg)
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1515967 (Balance)
NSVIAFBUNTIINSIAA (Balance Test) 5 2 Uszian{fun
1. MIVasaUNTIMsIiaITMEaLi (Static Balance Test) 144
- Msnaaudusndieq (Time Single Leg Stance) [25]
iiummagsufinsuassendnem mandmiumansoafiednnsasggede
Aflarmideesinnady
FNAREY 09ATBITN BuAsIUUANEL ArneInss fare 2 19 Tatunslng
Fumsedian Auen Busunandlesnarinmildn Tnedeastnnndannse foudee
90 pemm ngantsduaiiaininfenuasfwisunzantinemsetinmdatinnsedy

[J- - |

4 v o ' N v 3 o
\WowzaseninfifuagviafiangaasnannisunzivavisunsReuanfaniangasn

L]
k A

YNasay 3 A% uvnAeie inntsaseuiguiniusadndng drduliunm
fiatindn 30 Awnit dadnflaanmdsctunnsda
- ﬂﬂiﬂﬂﬂﬂﬂﬂ'\iléﬂ&l (Functional reach test) [25, 26]
szpzmaftgnsnden i Fiwandrauianuiuaieessenie  (stability
limit) nideslFlnauansde n1snseving
Ainasou Sudartune dandalufnmintiinaiign daszaznfiansnsn
Banla mndanlFannndn 25 uRwng ueasidesantsdudion el
15-25 uAAg uaadirilanadsesisniandsnanndnUnd 2 win windan(l

Sipendn 15 wURwAs uaAvindiauEsssanTnduNInndng 4 win

2. mswmaaumsmeé‘fwmzmﬁau’fm (Dynamic Balance Test) 14

- Berg balance scale [25, 27]
dnnnameaaunmsanse s luAanssuiifissfuanuenuansng

fusanliTnsfifinswisuiasmnaesigueasiu Maaadmouesnssil

AN &4 Berg balance scale Usznaudian 14 vidates nnAzwWNsIHazINNGT

45 Az uavdnflaanaResunsinen

- Tinetti’s Performance-Oriented Mobility Assessment (POMA) [25, 28]
diunrsnaseuiivsenoudaefianssunismseda 9 A9nTTuuaznsIAn 7

AANSIN UARZAANITNRATUNM AIUA 0-2 ATUNMW WINATUNKTEENTN 19 AWM

uansinfannadiegerianisifinntamnds
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- Time Up and Go Test [25, 27]

dhwuuumasauntanssia uBasinansiaientna Taelinisiufiniogn e
wuuUszfii Time Up and Go Test favdasiugouasliliazaon vinnimasey
dmuan 3 afduaniufiniansasinaseufiasnsnintiGafiqn fivinoan 30 Aundl
Tl uamediiasananen unansedaithin finmzdasisniafing
- Star Excursion Balance Test [29]

iiumamasauesEIIsnIBINENsIitsEwineiinsin e navseting
Yinfiangsannanig wasdssifivaussanmnienig

qunsal Aemunmenaszanm 6 - 8 wWa amigindugy “t wdaldmy
naftflasenaieadiuindiugy « X > Swclfivminnifisudn «¥- Tngudiaziu
Faavinyuiiule 45 aeen

Fanasey wdwilituinaden favinasze heasituendniamiesnly
T 8 fian Taedilianiminuazausandusngvindamdlilag igyRaniamss

#9

{ladafifinasiantsmsesa (30]
1. armudousezsengaile (muscle strength)
2. ANTHBINIH (vision)
3. M3sujsumdsasiiasa (proprioception)
4. mwfﬂummavﬂuﬂwm‘swuL'Jﬂﬁgii'ﬁ (vestibular response)
5. \RUGNEMBUANDY (reaction time)

Star Excursion Balance Test (SEBT)

{innsnaaeuiinisiadenlng (Dynamic test) AdpspndaAnuiauss (Strength)
arNEaneu (Flexibility) wazn135uiaastiasia (Proprioception) FearTaniamsedanaiifinng
\wae1lma (Dynamic balance) Auiiiuasdlsznaufididtysiatindvin uaziiifiRanssammanie

anagaul asnsaisntiunsusafiuanssantwnenie [F uiansnsasianly
Tunnsdmnsnsnismagalunisasugunisnssianieiifinisiafonine (Dynamic balance
control) (flasann nslEsuLmFLNsTuLTAsIeuasndile 1Wu nnziuamesdiawin
(3853 (Chronic ankle instability) figmnsatsuan Fdereuidssfifsunntudanisunaidy
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IBI5EARIAN (Lower extremities injury) wenanfiseannsavinlulituntsnaseutudas
‘ll?]\iﬂﬂiﬁquﬂu‘i‘iﬂﬂ'lW‘ﬂ'ﬂ\?ﬂ’ﬁU'lﬂl.%‘lJVl'N‘iz‘UUTﬂi\ﬁ"NLLﬂ:ﬂﬁﬂNLﬁﬂTﬁ

arsvaday SEBT  auiiiunisilSeuifisuairuainnsnrainnsngeda (Balance)
seninefifinasinaening Wiefin19inAenssunienie LazUSEIANENIINNINNINIE
amAdelFuusings aast¥ sesT uedssietunisdanses Wadiunismaseufiuansds
ATHEHNTD tHNSAUANN NSRRI AifinsIAR e Y Beiuazuanatiutannaimmn
PIINHTTONTNAAINTS HSUNSHN

{]
Cal O

fiawasfinmsdniiuntsnasey dasiinsdmasengunsoifdniiu Ae asdiatiimy
nfimmuRu s INaFHAYS 81915z 6 - 8 WA sandwinidug “ = udaliin
nafianaenafgatisindug « X Seeclinuniafifigudne <% Tasudazdiudnain
YWl 45 a9an

Wihvnneradn1aageay SEBT As nMsneviante namsavinessnniinailiiuing
e haufithadninmileanly figninnimeseutissinsinufuiigmsny (Base
of support) wsEnEneTiaNl ffignrinnmeaey szdasduindntinmilseantulu 8 fiemne
A fiemafinumtin (Anterior direction) AistAmmsiuazsinlu (Anteromedial direction) firginm
T4 (Medial direction) Ardnumasuazdinuli (Posteromedial direction) #irdinumas (Posterior
direction) AFAMUNARILAZAINEN (Posterolateral direction) AiAAMENN (Lateral direction) UaT
firdmamtinuazinding (Anterolateral direction) &4#iAmn9 Anterior direction, Posteromedial
direction WAL Posterolateral  direction ﬁ'@mﬁuﬁﬁmeﬁﬁqﬁ’iyﬁmmsnﬂﬁﬁamq: Chronic
ankle instability URTRMMAEIREN MR RIURN

\dagfignyinnisnarey urastiiuianisanasadnedtedidgnesta vty
AaNMEInIineefitnaadaninuundnifinsunady Wedeutuengntinmie
Thiftnsuami§u niavaey SEBT axiliindqaiiRenisauauesinisnaunsnsnsayin
anuziARENMa (Dynamic postural control) T 3 firmaedanana fahdeinamaseuiiagae
SEBT ualulnanaaauidsy <% wiiiumanaseugl “v» Fedunda Y-test Sanns
Ansehtiailadasinequiia Y-test mnsatauendianiaz Chronic ankle instability (Hfiwari

NSNARBUYY 8 AANIY

} 4
n1sEand1aLie (Stretching) [31]
nafandmile (Stretching) ifivignevinBiilaidagen (Soft tissue) AflngrBanw

o o D ¥ . Y oa E
fnPinAR (Pathological shortened) Ensnmaanuaniiunalfiiudaniaadouing
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' = 2 g
’iﬂiﬁ‘iﬂ&d’lﬂ?‘l«!ﬂﬂiﬁl ANRTHLHD

1. qasmnienall Wea(i8daenisinfianazesdese uazniandoulnizas

&
=4 I

Wagesausau Iae

b

9l @‘mjwmmawq:
1) UB9AUNITMATRIDIN AN
2) iBLNANEANENIBITNNYABUIZEDNNNAINIY WatiNaTBi NS

@ 1% & oo = =
UIALIUIDINRTHIHDIINNNTNINANTININIDLAUNNWA

Uszamaasinenfiigatunisiandmila

wm:ﬁmﬁqmﬁmnﬁmmﬁﬂszéjuﬁ 2 U304 Am Muscle spindles WaY Golgi tendon
organs (GTO) 9 Muscle spindles @zﬂ%g:ﬂ’msfu Intrafusal muscle fibers F9z By
Extrafusal muscle fiber AAUANEIRDNNSI RSN AIANNEITBINEHHE Fav GTO 9D
U310 n8RnaIndniia LAz dunauane i AR FaraInd e iiud udinista
nénsifiaarlnsduaduasiomnsintiAanalndu suuy

1. Stretch reflex \ilalafinnufindnsidagnislaeidainiudninliinniansziu
Muscle spindle Widsdtysynnutszam iU la@umnaannn Dorsal root (gﬂﬁ 4) AU A
Ayyralszamnausndendnsiiataiuliinismada fudunalndeefusunsne ul
ndnanflaldsuuimiduainnisandimide 32) defuacsiiniaindaulnatiquosdn

NaHLED Lﬁﬂsfﬁﬂﬁ'mLﬁfamuﬁ‘iﬂﬁﬂmqmﬂsfﬁfﬁmﬂﬁqm way Hidudunsredaanaiuile

Tendon
" 7

Muscle
spindle

Muscle

a-molor neuron  Neuromuscular
Junction

sU# 4 WAPNNAINNI5Y19134284 Stretch reflex

(81989371 https://www.google.co.th/search?q=stretch+reflex)
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2. Reciprocal inhibition fanansiesuinfumilafnnisasa (Agonist) azLfim
WIIAIA ?Jmﬂﬁml,if@fﬂﬂ‘szr}ju GTO Tﬁ@iaﬁfyfy'imﬂs:ﬂﬁﬂfﬂé’uﬁﬁﬂqﬁﬂs:ﬁuwﬂa Motor
neuron 71 (AENEMEBTARSEM (Antagonistic) v‘i’l‘fﬁﬂz’imLf‘lﬂﬁmﬁﬂgmq%’wﬁ’mﬁmLi‘fﬂﬁ
nada Asnedaas (U7 5) Taeniaifin Reflex SvintiiAnnaAaaulsineg fiaainnas

k1)

Vi maasnasiiiefingnsediauniou

Inhibitory

internauron
’n Efferent impulses cause
2 contraction of the streiched
- ey muscle that resists of reverses
/ "I’\*“ -~ / T the stretch.
A\ e "~
. > y ()
g - b
Alpha motor }
neuron .
f Afferent impulses from
Efferent impulses inhibit Y stretch receptor (muscle spindie)
contraction of antagonist 1o spinal cord

musclas (reciprocal inhibition) § /

5UH 5 WARINA (NN15%119712849 Reciprocal inhibition

u

(81989910 https://www.google.co.th/search?qg=Reciprocal+Inhibition)

3. Autogenic inhibition iafluselunisBandntianinauingaings (Critical

. a & e o o & . { &
point) 9zfim Reflex Iuyinfigeas[Uduganssualseammann Anterior motor neurons #ILASN
P ol 0‘: L £ 2 d” as = | =3 =1 i J
nédnsitainin Finlinduidanaedussfiiinainnisinezanas (U1 6) Tnanalnil

o [} YV £ ¥ 1 A’ -y : 4 E 1 4§ P=1
TasriullAan1stnanses naniouasdn winalnilszsfniul@fdaiia 6TO Susanin

WEAALIDITNLNTZUAUTEEmM 910 Muscle spindle (R Riwiuazifia Stretch reflex unu

Spinal Cord Reflex Arc

Golgi tendon organ

spinal cord

e —— musclebelly

U7 6 usAINa(nN19Yi19I1LB9 Autogenic inhibition

(61989910 https://www.google.co.th/search?q=golgi+tendon+organ+autogenic-+inhibition)
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mmﬁﬂmsﬁﬂﬂﬁ'rmﬁmmu Proprioceptive neuromuscular facilitation
stretching (PNF stretching) [31, 33]

iumafanisdandadeilisunswanndadindamiesdusunauns Py
Snemwszuulszamuarlnssinandnaudadeindadaifinnisiewnans waziunis
wisewivlas RN endsids viWimatatigminuntitunisfinufedaefia
Amdanguuasndasiila PNF hunafiafiezdiostiinssinnnsdnnasinnnstni denns
gﬂﬁ'wL‘VIﬂﬁﬂdﬂ‘i:ﬂ'ﬂﬂTﬂﬁQﬂﬂﬁiLﬂﬁﬁuTWQﬁgﬁLtuuﬁﬁﬁﬂﬁzﬁﬁﬁ (Passive movement) WAz
WUUNSZYIUBY (Active  movement) Tmefinnanadianasndrsidesiouuy Concentric  way
Isometric  tnAANTT8ALLL PNF mfvLf!umﬂﬂﬂﬁv’uqaﬂdmwmﬁﬂnﬁfiﬁmwué”uq wanedl
Uuntinesastiiansdudinmainmaendadedfiontsta adrlsfaumeana
nafandnsilauuy PNF fasbifuifestimenninidasendasefufdiamietunnsdn
fifszaunisalifisome

wialla Hold-relax with agonist contraction [31, 33]

weaflatulsnsBnesnidu 3 229 Tneduiatnsdnsemaia Hold-relax B 2 N
wsn Ae v Passive Tuantieqaftidusantisuednels 10 fundt arnsdufyinnnsdnesdas
Wausssantunsdauazeandsliggnineenusandeins feenifiudnunisnimada
nendnanflauuindongiunleTamean (sometric contraction) Taenszyinium 6 Aunft Tns
mAflA Hold-relax Hasvialifinnssudwdaanainisfeeasngude (Inhibit tight muscle) &4
ATAAANNAINFITBITMIN Motor unit waziiiunnsanusedis (Muscle tension) wag Golgi
tendon organ Blinadiuds annniefisl Active tension (hold) zaendnsilafiss (Tight muscle)
uena Nl Hann98udintannann Renshaw cell WasAaTuAIIHERN (Receptor) FBU9 diasie
siudon anminduaed 3 A8nazyianas Passive sinly TnefifgndanaunaauaziBavinnas
Passive sia{awtleqaitliguneqats saufunnsiiggndainnnmessasndsisiouuuma
Mudrmoumusan (Concentric contraction) BBdN&MLHEM W ARssidianfundsniladiyin
n58n 1n TunvsBandnuilaias (Gastro-Soleus muscle) Finmtinfidutaeinasiiasdios
%1 Concentric contraction 2a9n&nsila Tibialis anterior muscle ivintiiinseandainan B9
tunstnasstlazkesdndaetd 30 it Taetunrsdasenmatiadandunaln Reciprocal
inhibiton ~ aa9ndiefiimtinfinssidinntundsidafvinnnsga uaznaln Autogenic

inhibition ¥89n&Miiefvinntsda Fsnevinenmuu Active movement 284 Agonistic 9zt 1%
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\Ainnnasudasn Antagonist Adennsite Tnesmne Primary offerent 289 Muscle spindle
YB3 agonist

wallansdandudauuuiinisaiening (Dynamic stretching) [31, 33]

nafandsisuuuinisiaisnlng (Dynamic stretching) (iunsiadanlafifaans
\featinstunisnuauasanianianlnreciads denalnnienamiansyaanisda
ndmBLLY Dynamic  stretching raana NS WmMTuLDIaNss N NN IS
ndniile Sudunansnnisifuiuresgomglzesndratouarinimig Seeziadunalin
nsBnraandile Suilssnan mevadanielismadnla (voluntary contraction) 289
ndauile agonist  ArTnazFuNIIneMEENTLILLSE AN UASANSELEINIINIMLR
nEile antagonist Tunnsdifinnsgangnuidauuy Dynamic stretching 4¢#n19vinanuzay
néwilouuumaduilin (Concentric contraction) &duRAUNITIIIMEBInEilauLLEAt
290 (Eccentric contraction) nnsingmlevinemiuuy Eccentric contraction 16 vinTridy
External WAE Internal  stretch  finGun3en il External stretch A n13Bagnananyas
Extrafusal W& Intrafusal muscle WARE Internal stretch @@ Spindle bias 289 Intrafusal Tng
Gamma system @efiwavinMiiinAmANFI189 Muscle spindle  ilafinnanszdn Muscle
spindle U&7 BnSWATDY Golgi tendon organ WAL Renshaw cell FTLANNGN Lﬁﬂﬁameqﬂﬁw
28INSIARDUIMY Sy IiAan9Euds (Inhibitory effect) Aandniiariu uaxﬂﬁnmﬁﬂﬁﬂyz
asanuinuezgniineen

nsfangmiaiinarinliasrnisiadenmafiadu Sadunsuieinilademnsszuy
Uszam (Neurological factors) uazilademnanamans (Mechanical factors) n1sdayinli (fin
AsfudantsviemeeBmand (Reflex activity) Tﬂﬂmuﬁ’ﬁui Golgi tendon organ  wazinis
s8I nfinasiantsiAeunaees Musde ~Tendon unit nsBandnaidafinass
W59 (Force transmission) ®®MSIN15AINGY (Rate of force transmission) WALAMIINIG
\WReLuAIAMET (Length) 3BUSIFNGA (Tension) MsBirdaintiRAnantaudazes
Lﬁﬂlﬁﬂmuﬁﬁﬂwﬂﬂﬁ (Elastic component)

sernnsiadewimrasiininiansesdinassauamtsatunameeda asenn
Lﬁﬂm‘sm'ﬁ'ﬂuuﬂawmmimuQums%’uﬁﬂmﬁmiatta:‘szuuﬂszmwﬂﬁwLﬁ'a
(Proprioception and Neuromuscular Control) uazmwuﬂwa"ﬂwmmiwiqﬁ’wm:mﬁﬂufm
(Dynamic Balance) finernnsifsuuad Proprioception and Neuromuscular Control L2iufiu

° v 4 o ¥ . al )
W]TﬂLﬁﬂﬁmiwﬂﬂﬁumiw‘iammﬂ Star Excursion Balance Test (SEBT) Rz lfasyen1anauas
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Treawnetufirmnadinumdin (Anterior Direction) finsanndinsimaunenganlunisnsnisnss
Anunzngnamen [17)

mAseiifiaadia

N19ANEAYBY Guichet uazAme (6] (RN TanansenuIsIindassedsauans 69
wudinsildssarindugeasiinisuwisuamnnamanseacidn i suesensegantii
w9 (Tibial ankle) uaziglns (Genu valgum) TussHLWTin-na4 (Frontal plan) Bnvegiadesia
aaiulsatiadnien (Osteo arthritis of knee)

nsAnEneas Opil- Correia wazAniz [5] TidnuTuwamdeiiaanldsaaindugs
g 23 — 42 T wudnimdefisanldsaaindugeiamamnsolunaiininaiesa: 6 Tne
flszaznisfing (Stride length) anae ndmBfiLUaMEENS9 (Plantar flexor muscle) 927191
anavineas 29 nansiflowBamdn (Knee extensor muscle) azvinemuRnEuSBEST 25
ndnisenarinn (Hip flexor muscle) avinamafiniutenar 23 ndsidladuandinmen
(Abductor muscle) vy mafisEusaeas 11

masldseadinduguinesiinnanfeulasnisinieuioiiasinsenadaousng (Lower
extremities joint kinetics) wudn aziinnsisvsaediawinlwinfulatewinas (Plantar flexion) 14
29 uasiinsindawlinzage Tneunisineesanduisseduasndaiilaseasinn
uazdawuinlutosgavinuensstazaayia (Terminal stance phase) fin139niansyinauees
ndlanns (Calf muscle) Sninliignnsanasasasrmnisiafsninarasnistivlaeings
fanainiifinntsmady (Shortening) aasndnsilovias

n1sANE1Z99 Darsow  uazAne [7] vinasAnenilymiesadinbuwmmdsfiaonla
FBIVINENGY WU Qm@edeu?wmﬁﬁﬂiymmmﬁﬂ (Foot pain)  wazWinRAngU (Foot
deformity) Lﬂﬂmu‘fdsmLﬁ’lﬁuguﬂunmmmaﬂ

NNFANEIYBY Genfen WRTATIY [11] ynsnefzafunisasaeaiuliiindsiile
(Electromyography ; EMG) spendailonn uazaraiuasastawin Tuﬂuﬁ?dsmtﬁﬂﬁuqo
wudn fanrsfruaznisrinemiisugaiurasndsidasensdaousne Saldiud ndnutle
unansaAilifles Gastrocnemius muscle) nénsiflauanasaadainans (Lateralis versus
muscle) uasndmiinunansaaiifleauannasasfa (Gostrocnemius lateralis muscle)

N19ANETTDY Edwards  UWRTAME [12] NTMNSANENTINANTENULIBNYINAEN1599
UNIMNaMERsEaITENIddaNsn wodudafinanugeeassaainduge udninnismeas

{ 9 & v a . 1.
aaundsinresnddaadaiifieada (Vastusmedialis  muscle) wazndanda
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NMAFTUAAINDIDARA (Vastus lateralis) Teydnmavinfanssufifinnagniic wudnesfinag
vnewiiAstnuaendwilesautiodnfaeduii

N13ANEN289 Barton wazAmE [4] inmsAnenfisanugnussilgvwinbmdegeeny
wudnrsRanssaindugeiinasaniaineniiistusesndailands Erector  spinae)
ndnilantiias (nternal oblique and External oblique muscle) fenaliifiannisiaanas
FIUAN (Low back pain) AMNNN

nsANYEY Lee uAZANE [34] vinnnaRnuifigatunansenurasnialdsaindu
gosiadanamans wudnflaiuaanugeressatinezyinliyesinissad @ (Trunk flexion)
samuazifiavinmansaenauinindsdessniadefdusfaueniide (Tiials anterior
muscle) uazndinauilanddouane (Lower back muscle) hunnuzaRmlng wudiisidussinedl
Yuddty siudasaaindugeasiiusiadendatanamaninDidesoslasaindugs
ansvvinlitRnahisunsaaain

n5ANYNYBY De Lateur WazABLE [35] innsftnuvimneiliAewluaneaonld
FB9WIAuge wudinisaanldsearinduge Snalifaauldesnsegnaundsssduen
(Lumbar  lordosis) tAxEuuazEsintiAavimsRmInG Ae nsiaudadalunsinumad
(Sway back posture) éamaﬁﬂmﬁ'ﬁﬁLﬁufiflmimmmtﬁﬂﬁuqqﬁqTﬁLﬁmmimr?z'ﬂufm
saeiiiuasiiadimnniign uasdiiinanasnudenszgndmasdnuannsinethiuddty

nnsAnENEed Kerrigan  wazansy [9] vinnnsdraaamamsdefianlasainduge 1.5
fis faffumnmgeiiRuusdndataduazssimmudognarsnanadulsatioddeuls
Tasnudanugerassasdinfifisdussyintifinisdnzasiiavintudoniaefindu Sauas 14
tuiamdeans uariena: 9 hudedugenng usedafinszinsatawinbuasdufininiosas
19 Tudemedonm uar¥osas 14 hndetageany asneihivdidty wanentd ndegeieiiaon
tasnaindugedefussdagogroasndnailafisduiiu 3asaz 7 8ndon nisdnundstiviu
damsaanldsaaindngeiidanugessiutmnansszanansaitignmadinlsadendes
@

N15ANEN289 Csopo  wAzAmME [10] N1TANEITINANITRINIBUTINANGIsa
néwuffauazidungnuila wodnnamaaldsaarindugaiBinddereuazfundnautle
agtudnuniziinadu Wafinialdsassindugaiiuoamnuaiariniinnisweuas
Tsssnuaznsvinmuminetesdungsuils (Musce-Tendon unit) danaliiawindlasan
maadaubnanas
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n3AnEAYRY Cronin UAZARME [13] inmsAnunswAguuamnnaaandsnnas
aanlasaaindngeniiuasmnu wudnnslaseadindugessyintivineg luvinfiudanedin
&9 (Plantar flexion) vantaifmasmm wudriinmmedusasndaidafieaunansaaifies
(Medial gastrocnemius muscle) waniadusasmanenass (Achilles tendon stiffness) u.aztﬂ'u
Tamaniaifiandnauidaiannfa (Musce  strain) - wazifinnsvinemeasndauiiasened
douansvnizagtutasszazdania (Stance phase) Waifisufunisidnuinuan vinligaanld
savindugeddnliauns nauiladn SnisdaRuanudesnisuimfusinainisindn
(Strain injury)

AM5ANEIBY Yung-Hui uazAn [2] Anunflamansznueas nslasearindiugesia
WTINATBIVIN USINTEVNFBTINUASAINAUNEIBIINITUEIAY WLIINTEINTBITINTAUGH
wanszvusaszuulassinuasndniiinnnsangud Taedanatnsidsuulasmaiaieuin
WLUIANAFNERS (Kinetics) Sawudniiaifuanugeanssaainazyinbigaontatinenszans
uwsenaraainfiiiingu Tnsenwizusonandinduaasindaumiin (Medial forefoot) ¥intHis
Al Rn iauWinsoenAn

mMafnETLeY Mika  uavAME (36] Hinsnenarasnsinueasndnaiiiadien
e (Ui (Erector spinae muscle) LtazﬂﬁitﬂéﬂuTwQﬂﬂﬂL%Qﬂi'm (Pelvis kinematic) TEWELA
unTBIindngIuazduAe wudrnraRunaineueandnaile Erector  spince
prmdiEiumstasaadinduge uazmnndnside Erector spinae finnavinamaiaduez
Wugnisuaandsdauans (Low back pain) dradansmdinisindsimafianaszsmdedy
nanauitaanlassaindugs tsvenddaderduoiauazBansm (Lumbo-pelvic region)
finminFedmnnduuasnansznuiifiudunsngainnisaanldsseindugs Aantanaving
Anunfusudadansgnimdslisunansznsnniudaagunty

nnadnEnEes Mika  uazAe [14] iannsAnuieadudninasasnnugernediu
SRainAan1sIARaNINISEIARINENN LLazn'ﬁv‘ifmmmﬂﬁwLﬁﬂmwmmﬁﬂumﬂmﬂe

o/ ] o

é ¥ 1 4 g )
THIULRSIBNANAY ‘W’lﬂﬂ']‘iﬁli’]@ﬂﬂiﬁﬂﬁﬂﬂﬂqutﬁﬂ (EMG) ﬂmmﬁmmmmuawuﬂ:ﬂqs

wRaulmazinn 1wn dawi szndremstasasrindugebmdeda 15 1 uas 31 U wudaiinag
WnTurasnssaduasnstadiawindindnndi (Anke inversion) anad iilafinsifuaduge
snsdiusaain uenanifanudnnastasaaindugennisinfianssuasinlindnilatinng
vinemuAingn dawalisersdadoudnefisnnisfinatneguussoniiesdeintiifiananisel
vm§uraenduiinsaneddausns Aofinnnas Musde strain injury 910NN TEILLEY
ndnaulaftunmiauly
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n9AnETEe9 Wang uazandz [16] Anwidananssvueasnisdandtsiiauuuading
(Static stretching) wazn1sdandnsileaneiinisiadewlin (Dynamic stretching) siaaeAInTs
indeumzasEddausng manssRaBniragile (Static balance) WaENIIMIIFAILTINT
\ARaule (Dynamic balance) BanudrseAnisiafanbinzasntsessinn nsmdaaitn
uaznsnszaniawindu adundanlFsuntsdnlnelFddefeguuuuuszefinasnis
gandnutle Snvadawudinnstiangnalans 2 quiuwvinWiszaznafinanc 3 fiemsees
nanarsunisiadeuiinasidatusrecdi 3 fiamne (SEBT) iRsEunniemng Sl lidiudn
nINSIRITsARENMa (Dynamic balance) AW AauntsBauuuAIing (Static stretching)
wuin Tfinsisdnatnihioddny

ANSANENYDY Rees wazAmy [15] Anwwarasntsdandsiiauuunssiulsram
nsufunsszinnlszamndnanila (Proprioceptive neuromuscular Facilitation :PNF) #iannséla
Duminsgrsendrmitaussiungniia (Muscle-tendon unit) UBaudiawinhuwemsgs wuda
nsfanduiiauuy PNF 4 &and azifisantnsiunediiy Muscle-Tendon unit Baifindn
wianfunsiraauiazadiadimaminnisiandasiisuuy PNF wudn Muscle-Tendon unit
Redaindn dufinennisususasssntavadazasndiflefivindutuseudssnausanis
fandnailauuy PNF nmsneadeiuanetifudnnsdangaaiiauuy PNF ansnsaufingag
nswnasubauasinaa sl

nMaAnuNaY Bassnett uATADIE [17] wudnanafidarnistisbiduaadass (Chronic
ankle instabilty) sTniArsunwsaslugasnisindauinresiawinuasnimeeda gaenng
indsuantsnszaniussadindanudniuifunismssdasmsiinnsiadanbauasnis
Ay SEBT

n1sAneTEeq Emyre wazane [37] Bidnedtnsifinssmnisiadenhanianszan
Furastiawin Tnawssuiaunis@andsfiounumedag (Static  stretching)  Aunasila
ﬂ'c’iﬁmﬂ’ﬂuuu PNF %IQTﬁu.ﬂ' mAA Contract-relax, Contract-relax with antagonist contraction
wudnnnsfandnsusleuuy PNF smsainasmnisnianbinlifndntsiandanidauuy
Avdnuszdmudinisgangailauuy PNF wiafla Contract-relax with antagonist contraction
THuseanBawiindn

nnsAnENEEY Kim uazAne (8] Anwnfansifeuulasasmmaniaubozasiawin
uazarmudaussesendsdetufilisaarinduge wudntueuiisanldsaadindugennnndn
5-6 FaluasadUay aziinisfintueesesrnisiulanawings (Plantar flexion) 25 B9An
uazaern1sdatiawindindnulu (Ankle inversion) 1fis@w 10 aean Weifisuduauilasaain
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sy Beazdacldsuntseantadanslaanisdangrsidatioin (Ankle stretching exercise)
tufieamnenszandiawings (Ankle dorsiflexion) uazntsfindiawinasnduman (Ankle eversion)

NNTANENEEY Yuktasr  uasADE [38] innnsAnenifieafiunaszezanaeainisann
indsnedandnanflouuunsding (Static stretching) wazn1sEandraiauuy PNF sassan
manfeniuszarmEmsn iunnanstlan wudannsdandadiars 2 Juuuy dnasianis
Lﬂ'ummmimﬁmffmﬂm%LﬁﬂﬁTﬁ%’uwms:wumﬂmﬁdﬁmLﬁ’]ﬁuqaml.ﬁummmu usi
nsfiaria 2 quuuulbilFdnalunsivesmnisiadauinafifiussannmadnefiludn Aty
NNFGG
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uni 3

ﬁﬂqqﬂﬂsniuazﬁ‘%msﬁnm

nsineasetifiunisideBmaans (Experimental study) IM3UWUY Cross-over
design DnAasiAsTEsamemAsuwamgeiaineniaanldsaaindugeuminendy
wasuasAuAtndiAes 91y 21-45 T S1uam 30 au Tneananaiaslisunistusafieadiy
seazifuauariunaunisdneneinansiide nionamaluuuresudududngon
manun Tensnenluadoiifiulioyasmiide o amanendenzsuasiuitndides

L « ] o Ao as
qﬂquazqﬁnimuasmsma@wmﬂiy

1. Fluid Inclinometer

(Fabrication Enterprises Incorporated, New York USA) 97u9W 2 84
2. Standard goniometer MM 1 AU
3. MUNMBUIANAN w2 diau
4. A8In 4 1 1
5. \rgnatferimin (OMRON 94 HBF-212) Fmn 1 AR
6. #1ANT9ULIA" (914 FBT Turbo FE06, Taiwan) dmau 1 e
7. wwininfindieyauresemading 9194 30 %A
8. IBNFTUAAIRYUITENATIanIBen 97U 30 1A

wazuUUNasSNdusaNIdingannIsAnE

9. TUSUNIHAATIINNGER SPSS 19a$ii 21.0

AnsAnuen

BIHINNAS

AMIIININIATBINGHNNTANEARaUNTNESY Etnyre uazAm [37] TaalHlusunas
G*Power 3.1.5 Tnal#An Power = 80%, Alphalevel = 0.05 vialilHidmuauLszrnsseanm
27 AW WAZ percent dropout 10% UsEHimd 3 Aw iy nsfnunafeiFefasllisuan
ANFANAT 30 AU



AMCRNITANANS AVFBINBAINLILA 24

inmsiARdI

1. iwyanavemdeangsendng 21 - 45 T 999w 30 Au

2. finypaafiraslisnadiniugs gosud 5 sudamsiul 30 Falussindiami v
waatneias 11 (7, 8)

3. sasiasfinnuiniesdindasnisfinentuadel

INMIIAR2EN

1. prgiasiidgmfsriasiussuunszgnuandniiarassanddansniidmg
siemamsssanarasmnsinimilmassdanin i dunduaviaiudntiesetnmn
sumeed nszgniinvdaindanmgn i

2. preaRAsiywifisafussuulsramiidenasianamssdauarannuuiusiees
ndnuile 1 Tsanaanidanaues s ladmd Fuunmdudalsaw i s

3. ananaslnsfitigmufsatunisuein stuuduarudfneaciiasiasddondng

SumauMANEY

fAduudounenaminsteinquarasdussiumeuntaifulioyantsfinen wiauduly
araadaTEenasBusandtsannisfineuasnsanianansdaysdnnses feunis
naFBUBAIAIATADNRaENiNAINIEatittian 48 Falue sniadnsdnfifidaunanyeq
ueANBEEd AW awine idanasiantanasaustineian 24 Falie smiinnsdntinga
fugmaasenmaiing Tiud ang twnin Arenan dseiRnismnsaavinduge dssdfinns
vy nafivdayaudadu 2 fuAe n1sdauuy PNF Stretching uaz Dynamic Stretching
Taeguuuunnsintuetifunisdy anaiainsazgnin Ankle dorsiflexion ROM LAE SEBT 119
neuuaznainsfanduila uasissasfiminetiuiinszesioan 48 #alue daunimasey
s3veminanasauaaihidadetunnsinunsdin (ntra-reliability)
1. m'swma'aumw%hﬁa?umsﬁ’mmé&'m (Intra-reliability)

fnasauinnisdaasmmaaaanimizasnisnszaniiaindiaeniamaaey Weight-
bearing lunge test LRZANMNAINITO IMNTSNTIAT RaBnTsnARBY Star Excursion Balance
Test (SEBT) Twmisda naunanessusdesziinanasauannindstatunisinuacgin
(Intra—reliability) Tngvinntsnasaunna@inisuazdandulunismaaausieiuenanainss o
10 AN Beviannanaway 2 sou Taetuudazsaudsrazying 1 u uacT#adf Intraclass

correlation coefficients (ICCs) NsARBLAMINIZDED
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2. nM58ALUY Dynamic Stretching [16]

1. araatasunseiusindnmnes feveaauitmuTuuwmieTussduiRendy
vinlnd wBemuninsfiardaluinmasanidnfsGinonios fgud 7 [17)

2. araadAsvnsanduitauuuindsubeslagepenTinda lUdaminuge
Fudntundugvindu Tnedvuadenaslunisdandnmidasasinnglun
(Metronome) 60 ASIRDINT (3]'\3‘31_1“7'; 7

vinnsdandnsilavanan 3 e waas 60 Aunit Tnefisyesin 20 Aufiszndienis

Saluusazian

. INBUAY 2. INN58in

(nmaneBediayasn Wang W, 2013)
3. ANsEALLUY PNF Stretching; Hold-relax with agonist contraction [38]
1. BIENIATHEUMIN YU MFEN I AFDL
2. fifavinnsBandnsiadnefiodnefiodn fednieduusinnuinesemainsiie

iiAnnnseatdn fegud 8

-

3. 11N Passive stretching ndsLHe Gastrosoleus Ingnszandaieinduautivgad

' '
= v s

GaiRnldauedneld 10 Gundl sndugrinnisiaaesfisafisussaniunistauazeanma

k1]

Witgninasnusundedinulihuindutatawinas (Plantarflexion) Bsfiazifiudnuaznisnnasa

v J =Y % . o =
gasnansiiauuy lalmumsn (Isometric contraction) lagazinAun 6 Aundt
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"
s

4. {Beasnddatifgniasanaaisuazyinnis Passive sialUaufegaiiliauieqn

sl

5. aniugEnaninnig Passive  sialUdaniunisfienaaingianisnadioned

@ J = P 3 v ¥ % 2 @
NATHIHBLUUADUITHATN (Concentric contraction) 2aNNATNIHE Ankle dorsiflexor A1 ld 30

U9

6. vinnsEandniiiayianam 4 asalaeiiszasin 20 Aunfisendnenisinusazasg

gﬂs‘f"l 8 AMUARINTSEANEHEBULL PNF Stretching
(NWa19B9YByaa1N Basnett et al, 2013)
4. nsinpesmsARannanasdiain [17]

1. araaiAsazgInAFaUadmnIsAAsuMarasnIanazaniinanluyin - Weight-
bearing lunge position ﬁdgﬂ‘ﬁ 9

2. #magauld Fluid inclinometer dansrmnnsiadaulnalnannslintinga Tibial tuberosity

5. aanddstiananasing Uit fannfigaminfasintilaefdudingned
grmaaaulignasnainiiu

U

4. Ynnameaeuioving 2 59U uaslEAnfigaligaiunisiiasnzing

sU7 9 uarsnsianazvimenIsaaauasAInIsiAfanzeIntsnszandeiniu

(nmlnednedediayaain Basnett 2013)
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5. NARBUAMHFINITOIRNISNSIRAGAY Star Excursion Balance Test [39]
mavasaufiiuneds

1. fnansuRnsnedauniudey 3 fiam Tnelivinguis 135° uaz 90° Aagudl 10

2. darrmsnan Tnetifgnnasaunaumanauifisssiosasinamdaanss §
nasauliaadainenduminlunszgnidsnsmdinmiinuasfituum (Anterior Superior lliac
Spine; ASIS) autiatismginsinunen (Lateral malleolus) ansurlinefiatin (40]

5. vindusuliggoasauiunseuneniindoinbudumigaionacesadulng b
fovsasdinduliriunasinnudammtinlubdiavnsmnudi Anterior direction fagufl 11

4. Wiignvaseuwsnenuinuarsvittiunsdulusiazien iilnafigalnefiliag
siwnin dsmiugrmaseuiainndusnBuasimintuindy luesyinmanaseu gn
nasaudnsnuanbilivinaguaanansumniaiin fegud 12

5. fiaumamaaauliifgrmasaugudrdiufiamnsfisrgnnassunewnds uazaygn
Vigjgrmasaudanraufiasinnimasausiald 4 asd

6. §gnnagaianamagausisduau 3 sau Tuusasiemalaginssninsamin
181 10 Aunft afinawdsuiemstiniduasn 20 Aund

7. fnamaudasrasnuuiuangeguinanisafiiumsuasiufinanuasden
iuuRiuns (centimeter: cm)

8. fnarauinfinAngegaluudasiianiuasimnmrdaulsnugns

SEBT score = Anterior distance + Posteromedial distance + Posterolateral distance y 4q
3(leg length)
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A as 7 d. 9/ .
31JVI 10 mwLLﬂmﬂﬂﬂmztﬁuwTﬁTuﬂﬂiWﬂﬂﬂu Star Excursion Balance Test
(nmlnednsBadioyasn Philip, 2012)

1. Anterior direction 9. Posterolateral direction A.Posteromedial direction

4 ek 5 )
g‘lJVI 11 ATNUERASYINEHNAUNITVARDL Star Excursion Balance Test

(nwlnedinsBediagaain Phillip, 2012)
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5U# 12 2WLEAINITNAREY Star Excursion Balance Test
(nmlnegnedstinyasann Philip, 2012)

1. Anterior direction 9. Posterolateral direction A.Posteromedial direction
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SAUSINBIFNTNAS

!

ARNSBIDNEIANAS Ine IFNoTiAAn

HAZANDBN
1
" : - Tsmszandin
BINITNATINANITITIHIU 30 AN
- ATMHAAUNATBINN
l B ot NTa b ¥ o]
- AN
TBYRDIEIRNAT - Uszifinnsaanldsaadindugs
HR
AINANDL Pre-test 4 v
, - yFNsiARERMIEBIin
- fapsannisiadaunaiawin o
- Anterior distance
- NMINANBY Star Exclusion Balance Test o
- Posteromedial distance
- Posterolateral distance

|

Intervention

= (4 4
- Dynamic stretching EE—— NIFATINIDYR

- PNF Stretching

4

NISVIANDL Post-test

WA

o w
- avFnSAReRMITain

[ A b 4 ¥
- apernnisiadanimatiawin — Anterior distance

- NMINAFBY Star Exclusion Balance Test - Posteromedial distance

— Posterolateral distance

< o o ¥
;a'ﬂ‘yl 13 UARNTNLAANRIAUTHABUNITNANDU
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msitaseidaya

dmiunsinssideyaeri¥lusunssdngsisintesdifl SPSS Version 21.0 Tnanis
fmuasA@ed p < 0.05 Tumsisnsifaudseeensfnenil

- sfifBonTsoa (Descriptive statistics) TpBunednunzyD T TAsUAZAILLSHNN

- Pair sample t-test Wrnanauansinsssidnnauuaznden sBanduisuaAa N
uanAsEndNgUuuLTeInsin
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un#i 4

NANISANHA

nsfneaakniate

maasauanidafisraciinlfsnnmesaunisinesmmaaioninazeints
nszandiawindu (Ankle Dorsiflexion ROM) Tavin Weight-Bearing Lunge Position Wa¥nN193m
ANATNISA IUNNTNTFFNITNARBY Star Excursion Balance Test (SEBT) lmsvinnas
nasaunwABnsuarasiuiunmeaeusse e aTAsI N 10 AN Beiantsnagey 2
sau Tuudazsauiissusing 1 94 uasl¥ a8 Intraclass Correlation Coefficents (ICCs.9) Tuns
nassuAEdsfianuiinisinsinisiadanimaluyia Ankle Dorsiflexion ROM  §l@n
ICCs1 = 0.93 7 p<0.001 AauNSNARBU SEBT §l#in ICC5, = 0.88 1 p<0.002 HANMSANEA
WRAIFINNSIT 1

A997 1 uaAvANNIAnEIANai@atineesinaey

Outcome variables P-value

Ankle Dorsiflexion ROM
SEBT

*p<0.05

Anusiillvanlszains

tunsfnuadsiionaaiasdmou 28 an ihunamdefigonTdsaaindugeany
21-45 11 (2 gafy 20.14:4.91 1) husmAnandansieuszudionindides Funsiflas
Fandanzign) srgraiaiaaaiiunisdnnsaslnginosidaidauazinasidasanyas
mafnuntuadsl Tasenaatashifiifgmifesiasiussuunstgnuasndnsdoassened
dansnfisanaianianasin iy dundwidevieiduiatiodednin suimeed nszgnin
vidainfaungn sruniuaaiineasiodannssenddauans nensaiiu uaznsATLAN

MR TayadnEnIaULDISTENSUARIAIANT 1T 2
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P o &
A5 2 UAPANANEMNEI WeDsUssns

Variables MeanzSD

Age (Years) 29.14+4.91
Weight (Kilograms) 52.71£9.18
Height (Centimeter) 160.68+6.88
Leg length (Centimeter) 83.32+4.45
Heel height (Centimeter) 7.21£1.73
Wearing high heeled shoes (Hours/Week) 42.50+12.92

ﬂamsﬁﬁﬂ'i'iwLﬁawunszé’uﬂszmwms%’u%ﬁmnﬁwu{a (Proprioceptive
neuromuscular facilitation stretching; PNF stretching)

andainsanagniandsidsuuunssfulstamnnsiuienndnaile Tanden
uasndansaandiiaasyinnisinesainisnssandueasdiowin (Ankle dorsiflexion ROM)
LINARBUAIIHANHIT0 IHNT515999 Star Excursion Balance Test (SEBT) @evsznaulidag
ﬁgwuﬂ 3 AN A8 Anterior direction, Posteromedial direction Wa¥ Posterolateral direction
dauntsBandniauuunsziulszamnsiuiessnduslanudiiidieieresnsmnng
neeANEWIBdawin (Ankle dosiflexion ROM) WiNfL 32.1848.78 B9AT ATUHUNNTNIAREY
ANMHAINITN HNNGNSIAT AR Anterior direction  Winfiu 2.77+0.2  #i#l Posteromedial
direction Winfiu 2.42+0.34 #if Posterolateral direction Winfiu 2.3440.36 WRTATUHNIINYDY
ANINANBL (SEBT score) HAMYNAL 2.51£0.23 ndesnvinnsdandasilauuunsziu
U’i:mwm‘s%’uﬁwmnﬁwLﬁawudqﬂ:uuumswﬂa'aum'mmm'm‘fun'mﬂﬁﬂﬂmﬁfi'l
WRnduatreiiladdgniesds Taadtefneasssrinisnszantiueasiaiia (Ankle
dorsiflexion ROM) flANYINAL 39.00£7.73 BIAT ATUHNAISIARBLAINAINITA IHNTTNGIAI
Tufiet Anterior direction winfiu 2.9520.21 #i Posteromedial direction Winfiu 2.65+2.28 el
Posterolateral direction Winfil 2.56+0.33 WATAZUHWSINIBDINTVIANAY (SEBT score) Hein
Winfiu 2.72+0.21 fauanstumnsaed 3
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d. J ot b 4 J k4 os W v J
AT 3 LEAPIHANDRUALNAINITEANATNIHD LL'LI‘LIﬂﬁzﬁuﬂﬁzﬂ’mﬂ’]‘i‘iu‘gﬂ’ﬂﬁﬂﬂqﬂ bHB

(Proprioceptive neuromuscular facilitation stretching; PNF stretching)

Variables Pre-test Post-test P-value
SEBT score 2.51+0.23 2.7240.21 0.001*
Anterior direction 2.77£0.22 2.95+0.21 0.001*
Posteromedial direction 2.42+0.34 2.65¢£2.28 0.001*
Posterolateral direction 2.34+0.36 2.56+0.33 0.001*
Ankle dorsiflexion ROM (degree) 32.18+8.78 39.00+7.73 0.001*
*p<0.01

nsfiandnaiesamsinisiaaaning (Dynamic Stretching)
pranaiashannavnnnstandiernsinisiadanimalngdenuasnaenista
ndnuipazinnsinesAIn1snszAnaueaslinwin (Ankle dorsiflexion ROM) WASVIATEL
AMNNAINITN IHNT9NSIGA Star Excursion Balance Test (SEBT) %dﬂ’i:ﬂ’ﬂu\fﬂﬁwﬁy’dﬁuﬂ %)
#iFiyn9 A. Anterior direction Posteromedial direction Wa% Posterolateral direction Wud1H
Aasiann1siandnsisnsdinsiaaen g (Dynamic Stretching) YBIBIANNIINTZANEM
19388171 (Ankle dorsiflexion ROM) Winfiu 34.00+7.58 89A7 NITNAFBUAIINFINITA (KNS
NTIAQ A Anterior  direction  WiNfiL 2.77+0.25 fifl Posteromedial  direction  1infiu
2.42+0.38 #if Posterolateral direction Vi1 2.44+0.33 WRTALUUKIINIDINGNAFEY (SEBT
score) SiAMINL 2.54£0.25 naensiandnsilornedinisindenimanudiasrinisnazan
Tupasdiawin (Ankle dorsiflexion ROM) Winfil 38.71+8.42 B9AN NISVIAFDUAIINEINITO M
15919969 [ufA Anterior  direction  Winfiu 2.91+0.20 fifr Posteromedial  direction 111U
2.61+0.31 #ift Posterolateral direction WinfiU 2.57+0.38 UWRLALUHWIINIBINTTNAFAL (SEBT
score) RAwAL 270:022 AvagUldmasnisBandiiaaniciinsindewlnayiabi
ANLRAY18989ATINNSNIEANTRI T aiNuaz AN 1A TN RN uE T

THRNAYNNETR AIUAASINAT91971 4
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< ' 'Y & 4
A5 4 UARINATDNUAIAINSERndMiisaniziintsiaRanina (Dynamic Stretching)

Variables Pre-test Post-test P-value
SEBT score 2.54+0.25 2.70+0.22 0.001*
Anterior direction 2.7740.29 2.91+0.20 0.001*
Posteromedial direction 2.42+0.38 2.61+0.31 0.001*
Posterolateral direction 2.44+0.33 2.57+0.38 0.001*
Ankle dorsiflexion ROM ( degree ) 34.00+£7.58 38.71£8.42 0.001*
*p<0.01

msu.l‘%ﬂuLﬁﬁlugﬂwu'umsﬁmﬁﬂmﬁaswdwmsﬁﬂnﬁfmu‘i”;'mmuﬂsz&;uﬂszmwﬂ'ﬁ
%’v?’;%mﬂ':i'lmﬁ'ﬂ (Proprioceptive neuromuscular facilitation stretching; PNF
stretching) uaznsBandnniavnefinsiafianing (Dynamic Stretching)
sannsftneanisandrailanuunssdudszamnisiuieasndamia N
stretching) uan1sfinndnsiitornuziinasia@aning (Dynamic stretching) wuda SEBT Score
LAYENANNIINSEANTHLDIEBWIN (Ankle dorsiflexion ROM) wasnsdandnailasintsifindu
snndrnaunsdandnuidead i ddyniedd wazideinandenisdangadats
st Fsuiey woiilidanaunnsnsiissndgununtsBandsiidentied
e AN aHA uﬁiwudqmsﬁﬂnﬁ'luu‘fﬂwuuuuun‘szﬁuﬂizmwn’rs%’u§¢umn'§'mLﬁ'ﬂ (PNF

stretching) HxEuNNNINsBandaiassiinisiaiawlng (Dynamic stretching) Auams
Tumns19it 5
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P ~ ~ 4 ¥ & : P v & v
AI159N 5 LLﬂﬂdﬂ’]‘iL‘]J'iEl‘LlLVIHU?‘IJLLUUM‘?EIﬂﬂfa’mLuﬂ’i:,"]ﬂ':ﬂ\'iﬂ’]‘iﬂﬂﬂﬂﬂmuﬂLLUUﬂ‘iwgu
UseAImMN19 U5 289NANHE (Proprioceptive neuromuscular facilitation stretching;

PNF stretching) uazn1sandnuiilazneiinisindanlmg (Dynamic Stretching)

Variables PNF Dynamic P-value
SEBT Score 0.21+0.11 0.16+0.17 0.16
Anterior direction 0.18+0.15 0.15+0.19 0.51
Posteromedial direction 0.23+0.18 0.19+0.18 0.38
Posterolateral direction 0.22+0.21 0.13+0.25 0.1
Ankle dorsiflexion ROM (degree) 6.82+4.00 4.71+4.67 0.06
60.00
)
b
2 s000
o
L)
o
=~ 40.00
=
e
P 30.00
O
X
g_ 20.00
[z
S 10.00
)
€ o
= .00

PNF Dynamic

[ Pre-test | Post-test

aa

* flanuuansneniuag WiNd Ay NaiATsay p<0.01
# Gislanuuanenaiuad e dAnyneadn
' 4 o i F 2 w3
sufl 13 nemuaasasrmnianasuinazasntsnszandavininneuuaznasnisiandnaiile

SRESAITGRT
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3.5

25

1.5

SEBT Score

0.5

PNF Dynamic

ClPre-test [@Post-test

* fanuuanenenuetN it s Ay eaiiffiseeiu p<0.01
# Gifiauuaneneiuat e ily @Aty nieadin
i atf 1 ot = Vv J 3
SUT 14 uamIANEINITONNTNR (SEBT Score) fianuasnainisdinndnaiilanases

Fuuuy
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uni 5

F3150INANISANYT

nsfinuniliiiagquarasdilednumaidaundmasnisiangailminsiensainis
Lﬂﬁﬂ‘lﬂ‘lﬂ'}ﬂ"liﬂ‘izﬂﬂﬁu?}'ﬂﬁﬁﬂI.“;I"lu,ﬂtﬂ')"lNfc’ﬂN'Iiﬂﬂ’l‘i"/ﬁ\iﬁQﬂmzlﬂgﬂuTMQTuLWﬂWiﬂdﬁlﬂ
vinewftganldsaavindugs TasuBeufsunaneunisdandnilaissuaznandonisin
ndwiilaiaais 2 quuun Aansdandnaiiatasuuiinnsindenlng (Dynamic stretching)
wazn1sdauuunsEiusrulsramnnsiuirasndnanila (Proprioceptive  Neuromuscular
Facilitation stretching; PNF stretching) AlAannn1siasemmsiaaenmanisnssanivensie
Wintuvin Weight bearing lunge position Tasit¥ Fluid inclinometer iiwianedatuniata uas
nagaunassrsaienialasnisnasay Star Excursion Balance Test (SEBT) u
anqaiinsmemdeieinmfiaaalasaadindugs ang 21 - 45 T S1uam 28 au BefAalH
vnadnyanAinneiuareftsenanisinuadssalus

anNansAnE1Ased wudniinisindueaeernaiadenbonisnssaniueasie
Wi uasiAnAzusnaRaUnssian s iintsiadenlng (SEBT Score) ifinButined
YudAyneedai  ndwintsandnudaieni 2 quuuy Aenisdauuunssdusuy
Ui:ﬂ'}ﬂﬂﬁ%’ﬂﬁﬂmﬂﬁﬂmﬁﬂ (Proprioceptive Neuromuscular Facilitation ; PNF) (p<0.01) uae
asBanduilarssuuuiintsia@ening (Dynamic stretching) (p<0.01) nsBandaslading
yintinsiaRautmaiiniy Fafiunasnenietiadenieszuutssam (Neurological factors)
ussiiademnInaAand (Mechanical factors) Tastfademneszuulssamiunisdeavintiia
n1efudansrineieasBnand (Reflex  activity) Tneruia3u3 Golgi tendon organ [41]
uananiigafinnssnaemdansininasiensiAuuus9nas Muscle-Tendon unit  Andias
afdnni aamena [31] nd191 ﬂmzﬁﬂﬂﬁqmﬁmnﬁﬂmsm:ﬁuﬁ Muscle spindle WaY Golgi
tendon organ ¥iniifinnaln 3 naln Ae Stretch reflex, Reciprocal inhibition WAT Autogenic
inhibitor FiannsBandaiiatedenalifinnfsinyasssrnisdnrhazaslisinfad
dowtladennsdinunasmand nisEangafiafinasdeuse (Force transmission) 8n9IN198IUS9
(Rate of force transmission) WAZSASINISIWALMUURIAINET (Length) MFBUTIRGA
(Tension) MsBadwintiARnmeauieaudadadouidaneuli (Eastic component) [42]
widlmiwandnsBandadlafsasguuusnnBaundieuss wudwandsnsBangniils

© o’

] 6‘; ] 1 o/ [ L - A
nasvrasgluuulfianuansedustdrefiiadrAgyniea o Fenaniafnuafi il
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¥

saandesfuaunAg (i urnslidindumaiansBauuunssfussunlszamniasul
gaendaniile (Proprioceptive Neuromuscular Facilitation stretching; PNF stretching) waznn5flm
nfnnidadesuuuiinsideulng (Dynamic ~ stretching) AanaiflnasiAenuastaenis
\Aaua (ROM) Aiisduus:Binafibiuansineiu Seranadasfiunisfinenue Wang uas
Az [16] Arndonansznuzsentsandiouuuasdng (Static stretching) warn1stia
adflarnisiinnsiadentng (Dynamic stretching) AiassrmnsARBUIBITENAdIUEN
manasignizagie (Static balance) WAENITNTIFIEREN1TIAAENIMY (Dynamic balance)
dewudrasrnisiadenbnranisessinn mamdemdn uaznmsnsranioviniuifiad
nasen(#sunisiin TﬂﬂTﬁTﬁﬁﬂﬁ\‘lﬁ\}gﬂLluuuﬂz?iﬁﬂ?lﬂ\‘lﬂ']‘iﬁﬂﬂﬁ’mL‘ﬁﬂ Anvadanudnas
Sandnauilanarseguuun vinliiszaznisfivana 3 fiemisuasnisnagey SEBT szaznnsfing
\aduynfianng S8 tiiudntanseiarasadenng (Dynamic balance) A daunsdin
WUUAYAT (Static  stretching) wudbifinsiRsdusdneiadndty annnafnunzes Rees
uazane [15] Aidnuwarasntsdandwidauuunssiulszamnnsiuiuasszuudszam
ﬂﬁ"mtﬁﬂ (Proprioceptive Neuromuscular Facilitation stretching: PNF stretching) sian1sdnlu
minzzaendnisusniungrauids (Muscle-tendon unit) UBansdiainhuwemds wudanns
Aandnulouuy PNF iiuszezionn 4 dUai azifinasmsiumetifu Muscle-Tendon unit B
Hedundaniunisiaaubinasiarin Tnendsennnistiangsiauuy PNF wudn Muscle-
Tendon  unit fesauindu daidunaennnisususiasesnsmasasaindtsilefivinduiu
dusznaurasnislandratlauuy PNF - Feusmeiifiudn nnsBandnilauuy PN
ansaiingnsiaaanbauasnauudouseld uarnisAnenues Enyre uazAnie [37]
AnuAgnafinssmnnsidenimnisnsraniueasiain Tnewdsuiieunstandaile
LULAIANY (Static stretching) fiunsEandnaiouuy PNF fosnafla Contract-relox WAL
Contract-relax with antagonist contraction wudnmsfandnanilauuy PNF asnsaifinasrn

nsndaninalddndinisdangsdoununcdiag uazdmudinisdangaailauuy PNF
wiATlA Contract-relax with antagonist contraction HuUseAnBAWANTD

uana1nil kansAnenisaudmsanimstandailavesdasianequuund
Ay idnAzusnsaRaUNITNsITasifinnsiaiautne (SEBT Score) tRwduatineg
N RAYNNAGA Fannsifiniuessnisnassdinrneiifinnsiadaulnafaanisnaey SEBT #
sBunelennnisitassidnunrnnsindauiazssnismaseuiienduninaiauimiens
SENAFIUAI 3 Tade Ap nsadiaarinn (Hip flexion) n159adaitn (Knee flexion) UAY

& o P -
manszandiawindu (Ankle dorsiflexion) i anwarasnisfandsiainsiaseguuuud
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gaundnuilavasiianaianguuasiniasmnisadoninozesiiainfndu Feviali
ANNENHITN THNTVSeT s AReNaAnNEudaY uenenfigefintsAnenivinnisAnends
prmdSssnivasrnsnden i untsnssantawinuuas Az fannnismasey
SEBT wudwisaasdaudsfinanudninusideuantusedugs (17) Souamedidindrasenis
lﬂ’ﬁ"ﬂ‘lﬂﬁ')“ﬂﬂ\‘lﬁﬂLﬁﬁLﬁuﬁQé’ﬂﬂﬁﬂﬁﬁﬂQﬂuﬁﬁﬁmllﬂ:tﬁx‘)Nﬂ(‘iﬂﬂ"l‘iﬂ'ﬁﬁ’wﬁdﬂm‘iﬂﬁ‘wLﬁu
BALNHIN

FadunsfinuntiaqTidinsgandnadatassasnisangnudmissuusinns
\n&ewlva (Dynamic stretching) waznsBauLUNsEiuszuLlszamAnTSuSeaenduiile
(Proprioceptive Neuromuscular Facilitation stretching; PNF stretching) mminﬁqmﬂ'ummms
s tunsnszantiawindu (Ankle dorsiflexion) TH BadanamINNIADNISANT DS
ATIHENITO IHNTINSITaT iR UG (Dynamic balance) TEndian atnelsianu nnsia
viasmeguuuninaliunnsineris

damnanasdisiauanus

mafinunaseiifiunsdnunfmadaundiasgiuunisdandnausiovasiiunnsag
ﬁ’wiammmsnﬁ:ﬂnﬁmmﬁaLﬁma:ﬂfJ'mmmsﬂTumswseﬁ’wm:mz‘%ufm?uxwmﬂa
Fevinmiiaasssatindugs Taedaasmnisieiauimanisnssantueasinuintin Weight
bearing lunge position FeadnzaRetuntsBandrmiiauuy Dynamic stretching 19I5 (&
foymidsaunhisniafissdaislnuemmdabiienun atnslafinm nazsenisinunly
asailliuamatiifudonaraanisdangnudaisensguuuninailiunnsnduiiesmnns
wAnumarasdainuazarusnsntunimsedaanziafaulng Fatunisinesdnig
wadenlatuyin Weight bearing lunge position 390ilRdnasiansmfidnfndsannistin
ndnilauuy Dynamic  stretching  usintinla wanaanil fafidnnane flaSufidenasie
ATIUAINNTD NSNS 184 ArsuTauserBendNiasENFdIMAN (Lower limb muscles
strength) n55U3Aumistasliasie (Proprioception) A1m{nTun1smaUANBIIRITTLLIINGY
@19 (Vestibular response) 1aIffi3umauanes (Reaction time) BbilHiwmniusouyst
nsAnunt

Fodu yndnisfnunTuauianaisfinsdnunfiaaidsundureguuuunista
ndwiliasfiunnsineiusiaasmnisnssantuzestiaiuazauaunsalunmamasinnne
\ndenina Taelintsiassmnisindauimansnssaniueacdainuasnisianiamasdatu
qUuviliadreeafetugiuuunisiandnadls uasindnuuBauieunanistinisdnen



