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Acute Effects of Static, Dynamic and Proprioceptive Neuromuscular

Facilitation Stretching on Muscle Soreness.

Rewat Sudachan* Amphorn Sriyabaya**Supit Samahito***

Abstract

This research was aimed to study the significant effects of the Static stretching (SS),
Dynamic stretching (DS), and Proprioceptive neuromuscular facilitation stretching (PNFS) on the
muscle soreness after badminton match. Subjects were 30 badminton players, age between
20-22 years old who were simple random sampling by muscle soreness test with VAS 6-7 and
divided into 3 groups; 10 players for static stretching (SS), 10 players for dynamic stretching
(DS), and 10 players for the proprioceptive neuromuscular facilitation stretching (PNFS). The
parameters of the muscle soreness recovery were measured by using Pain Pressure threshold
(PPT) and Creatine phosphokinase enzyme (CPK) level. One Way Analysis of Variance: ANOVA
and paired t-test were used for statistical. Statistical significance was set at .05.

The results showed that the average number of Pain pressure threshold after these 3
muscular stretch-treatments did not statistically different, which was considered the same.
According to the Creatine phosphokinase enzyme (CPK) level, the result from each treatment
was significantly different, especially in PNFS treatment and its tended to cure the

simultaneous muscle soreness for a bit. PNFS could stimulate the level of muscle soreness.

Keywords: Static stretching, Dynamic stretching, Proprioceptive neuromuscular facilitation

stretching, Pain pressure threshold, Creatine phosphokinase enzyme
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wuuna (PPT) (Rlansustenisagufiuns) vesnsdanduniouuuegiuf (n=10) wndeud
(n=10) wazuuunsERuNsTUSsruUUszamndunie (n=10) deuwasndsnimmaaes Tngld
@R paired t-test

Mean SD Mean diff t sig

PPT ss  rounisBanduile 27.69 5.89 0.02 0.008 0.99
wEsBandnuLie 27.67 4.81

DS Aeumsiandnnie 27.68 7.32 4.00 1.63 0.15
wdnsEanaaie 23.68 5.43

PNFS  Aeunsiandnnile 32.56 8.29 4.54 1.62 0.13
wdnsEnanie 28.02 4.30

5. aeulesiasiofvieallawa (CPK) vasnsBanauiilouuuegfuf wuuAReuil uazuuy
N3EAUNNSTUITEUUUSEAMNAMILD NoULALVEINTITNARRY
nNan1vnass wulateulelasiefunealnlaiua (CPK) 9a3n1sBanaLLBYY 3 LWUY
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1 4‘{’ a ! % 1 a o o w QQ‘N' % . r-:ll
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10) uazuuUnszRuMssussruulsramndile (n=10) neusazndinsvanos lasldain
paired t-test

Mean SD Mean diff t sig

CPK SS daumi%ﬂﬁwmﬁa 141.25 75.14 6.50 0.17 0.86
wdnsinanie 134.75 134.75

DS daumi%ﬂﬁwmﬁa 153.00 153.00 2.75 0.55 0.60
wdnstananie 150.25 150.25

PNFS  founstnndaiie 119.50 119.50 -14.50 -6.86 0.00"
wdinstanaie 134.00 134.00

*5 < .05
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d3UNan15Y

MnHanIsTAReaTUh ennsiusruundsiouuunn uazAoulsdeioRuealnlaia
(CPK) ounsBandunilens 3 wuuliuansefuegnafidedfymeadaisysiu .05 (e 1)
Tuvaefindsnmstandnieuuu PNFS nuivdneuledesiofunealnlawa (CPK) dWatuantouns
naaseehsiiteddyainnsyiy .05 Tukansi1 mstiandruitiouuu PNFS anansareliinnis
Suszunndanifoifivsnniu

2AUTIENANSINY
msifenssdidumsitodmnasiiinguesasdifiefnyinanazanuunnssuesernsidu
syuundauienuune (PPT) waztouluyiadiefuloalwlawa (CPK) vesmstandruibons 3 wuu
NANISVIAABANUIN NSNAFBUNIARRMEITNITIATIZRAILLUSUTIUINLRgIvessmdsa1nsLiu
svunnduilowuuna (PPT) ndansiandailers 3 wuuldusnsstuegraiideddymeadnsesu
05 uazewouluindiofnoalnlaua (CPK) ndsnsBanduilouvvegfuiuazuuuiadouiiliunnss
fuetheiifddyneadnnsedu 05 mioralunaniannsudstununiuduvesinfu adasiay
Wunsudstudszinvenumuny Tnefmdssinnanumumuynaiinaziinnisasauvesouleiniie
Auneallaluaroud1elosnnng (Baird et al,, 2012, p. 10) Fatu FeilRlaiAnanuuanen s ovi
miﬁmﬂé’mLf':aLLU‘U@giﬁuﬁdauuawé’qﬂﬁmaaa drunsBanduiiouuuirdeudt (DS) assthuiu
nsAnwIwes Hackney et al. (2008) wuin msBandmiouuuirdeuilutnivinamedilgsunisin
waglillgunsiinuuuiiussduiind e dnsuasauuu Eccentric vnlsoulusindioAunealnlaiua
Lﬁ'mqﬂsﬁﬂunm 264 Wy, 2uan3ANYIYRs Tofas et al, (2008) wui thiwidinmsinuuundele
WASNNINAIN 2-5 U ﬁLaulezjﬁﬂ%aauwgaiw%mmﬁmqﬂ%ﬂunm 48 . dunstanduiiewuy
nsgfunsussruuUsranduile (PNFS) duasorioulesiaiounoalnlaiua (CPK) Seuaded
laifiauuanssfuogneddoddameada Weiieudioumsdandudeuuuog fuf (55) waguuy
waoud (DS) ednslsimunavesnsianduionedeulvindofunealnlawa (CPK) ma%uasgjﬁ’u

£

D,

SYULLIAIVDINITEA TINNTANWIVDY Suzuki et. al. (2004) AANWINTTANAIULL DVAINITLAUSN

D.

wnuealusziumamineigs 1 92lus wuithifinaseroulusiasiofunealilaa (CPK) Tuvaz
naIAIILIstU 7 winindunuin aneuladasiefunealilaiua (CPK) anasegslldbdAgynieaia
(Gill et al., 2006) s?fﬂm'iﬁﬂméi’ﬂﬂa'nmmsaa%malﬁdw msﬁmmﬁ”mLﬁammsmamsé’wauﬁa
avauogflunduitlefiinannszuiumawnueddy Suasdsmalianseiuammiulinvesnduie

'
a

D.

ARNISUNIALAU (Cheung et al., 2003)
YBNAINTUNANITANBIASIRGINUIN MaIN1SERnauiiawuy PNFS daaulasinsafunaaln
lawua (CPK) Wndwdleawsuiisuiuneunisianauilosgrefidedaymsaianseau .05 el
& v & | ' = a ~ A v ° v A
WSIEAsERnaNuLlakuU PNFS denamassuulnaiaudoniianad wmsiensdnnneaazyinliviasnaen
AULAUINNNITAIAN9YBINA1LLTD LHanlraleulufinaiutilslatouas F9aennaoIiuNISANYIVDY
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Monteiro et al. (2014, p. 12) Avinisnaasslagliiniung 11 AU Band1uiilouuunuy PNFS uSia
nanuloduvduan 30, 60, 90 waz 120 AU ndRInTeaniidiniesievin @aaley (Overhead
half squat) wui1 dedlginategieies 90 Aud Tunsiumvesnaullemenistananuiile ey
TiinAimanenisdinnanuield wagn1sdanaiuiilanuunsesun1ssuissvulseamnanuiile
(PNFS) Tumsstildimaiia Hold Relax un1sBniidasdanauilelitsgaisanfudisenusaunsasinu
Tufien1ansaiudng vilmannszuIunssanddaintulurneRin1suadivendiuiile duananis
WasuwUadwas Muscle tendon unit 2zl IRIR1U99NAUL LD PADAYIVINTEN FIdAAADA
U = dld v A d' o o U
AuN13AN®1V0e Kargarfard et al. (2016) Afnwman1swIntutinfwwiznefisanmainigluseau
% 1 1% dy 1 1 & a a Q‘ dg” o
ANUnTingsgasian1ssrunvasnanuiile nudn Aneulzdniiefunealnlaiug (CPK) LNTUNERIN
28NA1FIN1Y 48 Falue uaNINTUFIN15ANYMABINU Meta analysis NunadualunanIsfng
f4na17 (Guo et al,, 2017) FIRTIVIUAUAITAN®IVDY Cheung et al. (2003, p. 9) AiWUI1 N158A
NA1ULBLUU PNFS NauUnIswaiady a1u1s0anseauauaulinaInnisseunvaanatuilales vinla
nanularanedl 81N1sUsTUNNALaRUUNA (PPT) Feanas Jsneliana1n1siduuinnagiiuaig
a v | a ) P A = = a &
n5eAd auluilaunn UL 8N UNISAN®IVBY Chen et al. (2011) A AN®NUS 8 UL BUNANISEN
NANLHBUWUU SS AuNITEANAIULBuUU PNFS ((nAtlA Contract-relax-agonist-contract) Aen1s
$Ma18nAIULDNA991INNNSUARILUY Eccentric TudnAmAlaSUnISEHNLILED 37U 30 AU WU
| a & a a ¥ & | AV vo = ¥ & ¥
ALadueuludinsiefiunealnlauatasnisssunvesndulolunguilasunstanduliewuunsedu
nsfuissuulssamndnuiileanasnnninguilasuni seanauiiienuuegiui Fedaudeiunanis
naaasluasitl Feanudululsmeila Hold Relax Falulavinlinsivaisudanfinduas 19ty
nsuasvaanauiawuuidslilatielinisieasuievaadefiinannsigaunauiieannnisau
Awuafiususanldlnlussesianidu

YalauauuzUITY
msazeankuuNTITeldnguiiegngufsudlilasunstnasurisauiuy Reapted
design aanAMNLUIUTIUNAATUTZNINAU

LONE1591999

579 I58A3 TRl 2538. wanuagma‘ﬂnnm nyanna: loweuales.

fvsms fwaw. 2552. kansindnnguile meigmunvsiuﬁzumlsgﬂ’}wnmyma
uagnsindandsnilevinusemeveniisoniusouss (MYIANUSINY AR TUN U TR,
NFUNN: UNVINGTUATUATUNTILTAL
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