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Acute effect of dynamic stretching on running endurance and EMG activity

in long-distance runner

Waree Widjaja, Tossaporn Sudjai, Amornpan Ajjimaporn
College of Sports Science and Technology, Mahidol University

Abstract

The purpose of this study was to investigate the acute effect of dynamic stretching,
total running distance, time to exhaustion, and EMG activity in male long-distance runners.
Fifteen male long-distance runner whose aged 18 to 30 years old participated in this study. They
have experienced for running at least 1 year and running mileage at least 3,000 km, or average
running 3 times per week (150 minute per week). This study was a randomized crossover design,
participants were randomly done the dynamic stretching and non-stretching. The total duration
of dynamic stretching intervention was 10 min with velocity 100 beats/min in each muscle
and stretched until the point of starting discomfort. Electromyography (EMG) was placed on
6 muscles (gluteus maximus, semitendinosus, gastrocnemius medialis, rectus femoris, tibialis
anterior, and soleus). Oxygen consumption and EMG were measured before and during running
on a treadmill until exhausted in order to compare total running distance, time to exhaustion and
muscle activity. Two way repeated measured ANOVA was used to compare between dynamic
stretching and non-stretching. The results showed that time to exhaustion and total running
distance of dynamic stretching were significantly increased more than those of the non-stretching
(p<0.05). EMG activity was not significance difference between groups in conclusion, the present
study demonstrated that dynamic stretching done before exercise would enhance the time to
exhaustion and total running distance in male long-distance runner. In addition, this research

can applied for dynamic stretching purpose before long-distance running.

Keywords: stretching, long-distance running, total running distance, time to exhaustion,

electromyography
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wuunatnInUIszeznaiinnsa luaais
Ty 817.5 3wt (inTudszunn 11%)
dlewssuiiouiunishitandudonsunisiiy
TGy 737.2 3uifl wazidlewSouifiounnsadn
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A58 I9Y09ngx DS axfinnuunneing
agaiitluddmneadia (p<0.05) ielSsuiiiey
ffundu NS ilesannalrlunisvesavesndunie
wiindlofinaudsundamosdndlnihuudery
wadnduieawildAndyaauszam way
fimsunsvesdyaraszamlunalendnie
illunseduseniu (actin) Aulule®u (myosin)
JushiuauilfiAnnmsnasvesndinie dues
andetadelunsidsuasemnsTidundany
ilTawadnduniofonsiterhliaanduna
wazarwdou UiRTeveuduluisneg dedudu
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Antureundunioves fufu nisBandie
wuwainsIzanansateiiumslvadouvesidon
fusnunduniefignin Jsdmaliindsiilotign
ndullgaugifintunulude Wunansedu
UFAseuafuasSuluinneg sauafingasns
wiaulin waztoifiveudaveuvasnduie
uen1ni AwiinisnszdunisveuressEuy
Usvamuaznd1uiiio (neuromuscular

activation) vinlvinauiilonaslaavy 39vinled

Wuszezmatmualunsiuasifinszezinand
{Annsén iesannnalnnsiiamsavesndaile
thizinannéudelssundrmiliiiome waz
finsfedavesvendsuiniiuly wieusuiu
pondauluideniiliiiisene wselilgmainszuu
Usgamarunarsivhmiiiiiaaununisiadeuln
Flkndraierulesasiainnisdives
néuileldFdenadosiunuiseves Yamaguchi
waraoez Tud 2015 AldUseufisunisia
néaieuuunainsuazmslidandnie Tae
IginAselutndesseglnamenefinaunisindy
unwJueged wilviinstanduiiewuunatng
117w 10 afdlu 1 90 Tungunédanden 5 ndu
(Hip flexors, hip extensors, knee flexors, knee
extensors, and plantar flexors) Navﬂ,ﬂﬂa JeYY
manaualumsie warsvesanfiinnisailu
vaugdaiiuTuethadidedfymsetnguieniu®

Fenideluasilaldsuuuulunsiiandnuie
Y84 Yamaguchi wifiunsamaulviingie
e Feaunsaesugldann (1) nsandnile
wuunatastuazthensedunsinaiodlafinluss
ndandleifisnnniu (2) annsafiunnudovgu
voundnile (3) Dreifingamgiliiundunie
(@) iuesmnisindoulmniniu! (5) daeiiu
anuBanguvosnduierinliiinnumdouly
nsThaureInduiie’ uenand lumsinu
adstlislasnusinanisldeandiau (Vo) e
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Jughusilunisesuneiaszansnmlunisi
wdniifinisBandsieuuunatng Ssandeya
Fnulunsanunsad s sAdeanansniaau
AL elets 95% VO, max pgnelsinu AUSune
nsldeendiau (VO) th leifimnaumnssegned
‘uEJﬁ’W’]EUﬂl’NﬁﬂGlLiJE)LUiEJULV]EJU’ﬁuMTNﬂQﬁJ NS
uay DS dedenadasiu Hayes way Walker Tud
2007 WiRsuiisunsBanduioreusenidsnie
4 wuu fie (1) lifimsBandnanile (Non-stretching)
(2) meBanduniiouuunsing wisegiud (Static
stretching) (3) m3tnanuiiouuuminausiress
Wiuaumidn (Static progressive stretching)
(4) n138anduileuvunaing (Dynamic
stretching) Tneflaziinstandraniedndls 30
Jund v 2 e LLazGLﬁ"ﬁfwué%ﬁ"LWﬁ%ﬂunaw 10
Wil feauwtin 75% VO max Fams3veil
WU mi&mﬂmmLuaﬂaumiaaﬂmmmsﬂmma
mamﬁa visemsldoandiauuiu’ fuiy Blumi
Anwniinuin Usinanisldeondiau (VO) 3

ENlummmlﬁuaﬁmaaﬂﬂalﬂﬁuaqmiamﬂamLua
wuunatnsfidanasauseansaanlunisiale
og1slsfnn Tumsinwidonded maisold
Ussifiunamaumduliinndandeildlunsis
Wiothluiannusyansamuessndnilelunisie
Tnefinsistuasldngundsidefiddy 5 ndy
#io (1) ngundailoasnn (2) ndundnaniledum
Funti (3) ngundsnioununansdi uazndy
n&siileniinfies (4) nqunduilodurdumds
(5) nqundnuilotes Seideldidenndunied
d1Aey 6 11m (gluteus maximus, semitendinosus,
gastrocnemius medialis, rectus femoris, tibialis
anterior uay soleus)’Lumsﬁww%@ﬁ@"ﬁmﬁaﬂ
néiloiifiunumdrdty Sumnssinnisine
389 Yamaguchi Ins1zn1sene3sonsailaang
sonuuy nMsBanauiiiossnuuulilndideaiu
&nuaurt9ean1sie (running phases) Taeisy
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AIwAluYId U SUAUNANY (initial contact)
nanULlenan@e tibialis anterior LBENWINTI99L
dulaiuiaziinisasimisauuiieguuinas

°

1107 (mid-stance) rectus femoris A2¥1191U
Hhundn dearTnnueswdnaiiasivinSumdos
Tunedundauiarrenduindumiofiuus
vanewindsdudaiiuey (pre-swing) ndmiile
gastrocnemius medialis @z soleus AE¥N91U
Huvdn anduiletisfiondiiuaniiu Gnitial
swing) AUHIY9ENVINTWUINA1EFD (mid-
swing) semitendinosus agvaudunan uag
gafidessoazinnuidundinouiiduinay
Fusfaii (terminal stance) rectus femoris Wae
tibialis anterior ¥eudundn drundranile
sluteus maximus =¥auRaBATITIVINEURE

) o o
W (stance phase) lag¥iin15inA1 mean

frequency Fadumustiemnuaveanauiiola

Weifluvardanuiadn mean frequency ¥4
nduilests 6 ifa nnewdiannmisanduie
wuunadnslunsiefisesu 6.2, 7.4, 8.2, uaz 9.3
Tudsiodalusmuansuiy laifanuunnssedad
TedrdgynradfdiowTouiisusunislida
néwile wiefiszsunumnveIn Tty
aehalsinu vl wavesnauliihesndnie
Gluteus maximus Wag Rectus femoris Tuvaiy
ety e mean frequency Aewdned ilasann
néantlesinaridunduilefitisatvayuliiia
mswdeulmuass wazasdunumdesludicves
msisluteafiwidudaiuiiu luvasiindaile
Semitendinosus ¥ Gastrocnemius medialis
azynandluguiuuiasuusaiy (Synergies) vaue
Asluraefiiiinsdudaity iefiosldussdesly
Tumagiunin®® wafildarnnisinadulniinves
ﬂé’mLf‘jaéhé’mﬁ'ﬂﬂa'nﬁfmmmﬁﬂﬂﬁwm
Uszansnmueendnuiiielunsis wu msadns
TUsunsuniseensidslutdniudeszozlnale
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agdlsfiny Tuns@nudfemsainuingidisnu
Sordudndeszeslnatiu au13039mienILse
9.3 ludredalue (95% VO _Max) IUNLALSS g

n_)D

d

A1 mean frequency éml,ﬂumumsummmawaq
n&auile (Muscle fatigue) thiiliiianaanilon

8,15 i ' Y] =
BEEINUINNIYNAIITINATTER

Fusudseiituan
naéwile thivmusienisén Tuvadslén il
Isz0rnenisiefiiiuiy wderaesunelddn
AIUET (Faticue) Usgnaudneminudifiunain
d1ulane (Peripheral fatigue) LU N17aAAIVDY
AM3iureendile uazALAIINTEUY
Uszamaiunans (Central fatigue) Falunsdne
adidindmuseaudladiy wlldnuaay
LANFNIVBINSYIUYRINEL e INNNTEn B4
g19UaRla AU eALE LT LN
Junadudnlavewindsiiiinonstandruie
rounsie agslsfnm Silianansoasulitaau
desanmsaneiilgTasauusiuaudian
syuuUszamalunats uenani lunsdne
adstisldSndnsinisiduresiile wazUsuna
nsldeandiau (VO) Wioddusuadlunsesune
Seaussanmsnanevesdnidlunisimdsanniia
mstandundenuunatng Frandoyaiinuluns
Anwndsil ﬁvﬁﬁaﬁ%’ammméwwmLLiﬂﬁﬁq
95% VO, max a814lsAy mamwmsmumaq
‘Vi’ﬂﬁ]LLa”‘lJiiJ’]mﬂ’]ﬂ‘UEJ@ﬂ%L%u (VO) thu i
LmﬂmqaaNuuammymﬂaamLuaL‘Uia‘ULmJ‘U
sewinngudn uazlife deaenadostu Hayes
way Walker Tud 2007 lawSeuiiisunisia
néwiilerousantidinie 4 wuu de (1) lfinns
andnauilo (Non- stretching) (2) 2) mstandanile
WUUAIA maaamm (Static stretchlng) (3) N9
fandnilouvunsdsusdess iuaumn
(Static progressive stretching) (4) n158n
nanileuvumaing (Dynamic stretching) lag
Fzinstanduibednsld 30 Jundl vh 2 afs

| 7
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warlvdsuugdsluitnduiian 10 unit de
AN 75% VO max Famduiinuin nstle
néaiioreunseentdimelsiinasesnsinis
Wuveshile nsemsldeandiouduiu’® fuiy
TunsAnuniiuedsn msiandudenuunaing
lifinasednsinisiduvesiila souvadsunal
msldeoniauluinisszeslna

FasrinlunisAnenadsdl

iinsuAdeie dnisszezlnamane
ffuszaunisallunisdannnin 1 3 wied
szgznazaulidasnin 3,000 Alawns %3
1 3 adiiedUanit uavdaslllgsuunuiin
ae1atlos 6 oy wikilinsaruaumgAnssulunis
M433nUsginTuvesfidnsnideuazlilafinng
fansunigagavosnd i (maximum
voluntary contraction) Lﬁaﬁﬂumﬁmiwﬁ
AuEveIndubouniEe

dyuna

AsAnwassiidunstudulmiuinnig
= v dy [ I~ a0
gananuiiakuunatnsiuian 10 ufineunis
998V AN SIALVUVBITLELNG LAY STy
natlumsavauzslaegditudAyniaia e
Wisuieununisluganauiile luianuwaneng
) I A v o w aa a Y] &
AusgslitedrAynsatnvosnauluinnanuile
TuseninansiadlaWiguseninanistananuiie
wuunadns waznshudandnuile datu 53w
lupsellarunsadrguiuunisganduiiieuuy
nadnshulElunN1SIASIUAINUNS DUNBUNITI

Yy A o 9 v a a o aX

sveglnale wWisyinliuszansnnlunisianvy

JoLausuuY

nsanuiseadasely msiinisyi EMG
Andrubeusnadidiiiedlsdesiunizns
vinduiieraintuldlurards waznisianis

“AMEIEATRINANNLle (maximum voluntary
contraction) wialglun153AsIERANNA1VD
naulaluveI
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