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Abstract

This study utilized a completely randomized block design to investigate the immediate
effects of different types of muscle stretching on jumping performance in Huachiew
Chalermprakiet University volunteers with gastrocnemius muscle tightness who exhibited an ankle
dorsiflexion angle of less than 12 degrees. Thirty subjects were randomly assigned to static
stretching, dynamic stretching and hold-relax stretching techniques, with rest intervals between
sessions ranging from 24 to 48 hours. Before and immediately following each stretching session,
jumping performance, passive dorsiflexion range of motion and lunge range of motion were
assessed. The reliability of repeated measurements by a single assessor, determined by intraclass
correlation coefficient (ICC), was 0.88, 0.90, and 0.96, respectively. The findings indicated that all
three stretching techniques significantly increased passive dorsiflexion range of motion, lunge range
of motion, as well as vertical jump height immediately after stretching (p < .001). Furthermore,
dynamic stretching and hold-relax stretching yielded significantly greater improvements in passive
ankle dorsiflexion angle compared to static stretching (p < .05). However, no statistically significant
differences were found among the three techniques in terms of enhancing jump performance. In
summary, to enhance jump performance in individuals with tight calf muscles, any of the following
stretching methods can be effectively applied: static stretching, dynamic stretching, and the hold-

relax technique.
Keywords: Static stretching, Dynamic stretching, Hold-relax stretching
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nstanduiledumaiafidussansawlunsivenudanguveand wuidevedlnemaiamsie
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(Dynamic stretching; DS) WagN158ALUUHIUNTITNTEAUNNTTUIVOITEUUUTEAMNA Y e (Proprioceptive
neuromuscular fadilitation: PNF) a1nmsinunues Akagi uae Takahashi @ fild@nwmarufivesmstandnile
wuunaR1alaelduiududa (nclined stretching board) Wu3189A1A15n5EANT 01 IR LT UL AL WY
Musculotendinous stiffness amaﬂﬁuﬁ@sjNﬁﬁaé’wﬁ’@quaﬁawé’qmaﬁmﬁ”mn’f@uwmﬁw wazdseu
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mansglaslutinfvneamduoands nuianugmoamanslnandimsdanduiorsaoanaialisen
nauiilailésunstianénande Turmed Pacheco wavani @ IiAnwnatiufivesnsBandraitiouvunsfauas
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MnsvegeunaunsianatuLile (pre-test)
1)DFROM
2)LROM

\ 3)Vertical jump

duweatinnsianaiuiesisnisiuaain

& v & - Y & a P & o a
ASEANANLLEBLU SS AsEananailawuy DS Mstananuienlemeaiia HR
30 JU9l x 5 A9 50 U9 x 3 ASS 30 U9 x 5 A9

Ymsnadeundenisianduileriuf (post-test)
1)DFROM
2)LROM
3)Vertical jump
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NIEANTDYNVULIINNBEARTI (Non-weight bearing passive ankle dorsiflexion with knee extension)
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12 99A1) YN ImedeuTtaRIvIlnguiazseunquitegalasunMsEanduliamewatiafieiuae s

n'lslﬁus'mi'm%'aga msﬁmﬂm%y’ﬂﬁﬂumiwmaaﬂwaﬁaﬂfjmmgiﬂi (Completely randomized
block design) Faidugunuumsidenitiemuausummunniwesermaiastuldazngumeaass Wosaaiias
KunsRunwaifsuUUaeUNY e nedesiuasinasimsdaidon enanaliastesasunalundide
fuseuinsmnuite lumsfnwedsilfienanainsiuam 30 au erenaifamnauldsumstanduiensuita 3
weila Tngldnmsgudnduegnaiedenisiuaan Iiun midianduiidouuunsing msdendudlenuunatng
wazmsBandnuiodemeta HR evanadasnauarditininssitameianisBand aileesnaios 24 43l
uarlaiiAu 48 Falu e lilinavesmsBanduiedounidmaromaiiamsdand uiilofiveaeu naonnside
mmaﬁﬂmﬂﬂuhjmwéﬁuLﬂﬂﬁﬂmi%ﬂéﬁmﬁal,t,asiwazlﬁaﬂm'ﬁﬂizLﬁummmmaﬁﬂiﬂu%u % @1EEIAT
ynaugnUssdiuasManssanteawiniy uay ssmnawdeulmesiorinunraniwiin uarsvernansslnngs
g uaginsUssduisnousevdsmsiianduioudasmaiia adnoudunisAnudidediviing
UspiliusisanuiuusldgninaeumnsindoievesmsindlasgUsziiiunuien (ntra-ater reliability) wuen
JuUs2anS Intraclass correlation coefficient (ICC(3,1)) Y09n13InsrEEMINTYiang s 2INNNINTEANT BT Y
wazasrnnsaaeulnvesawivnzaiviTn SAwihtu 88, .90 way .96 ANUAIRU
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1. szezn1snsglanga (Vertical jump) imsiasegideaui 1 weldusyfiuaussnnimuenis
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1 Q’%ﬁ]’a’a’mxEszNiszNmﬂﬁgmaaﬁ%mm praasiasazldviinisdonnsindidsnisnselaaneuliuns
yaauads 3 ade vidoauniasild ndnduliioranadasitnuin 5 uid deuazduvhmavageunisin
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2. gaNInsEAntaWintu (DFROM) insindedideauil 2 Tnsvinisusefinluiiuouadi
Uanewiuveuiiios Tnglsigemyuveslsiussininesnisindeuln (Standard goniometer) 1afimsa
A1UUBN WAy Stationary arm 19vunulifunszanUaten (Fibula) d3u Movable arm 313vu1uluiy
nspnEBul 5 (5% metatarsal) niugifedienszandouimosenmaliastuliinnitaalalifnigde

YaIvoIwar Inaarn1saaulmvestainyingt 3 A TuiinAaaasile

3. asmnaadeulmvestoriunrasimin (LROM) Tuvih Lunge position vhnsinderidunu
7l 3 Tnel4Insfmvidid TitMeter application Tussuy 105 Tne Application HiArarutdede fda IcC
WU 96 wavAuiisanswesnsinesmnmsadeulm S ICC wihtu 83 WiewSeudisusu Standard
digital inclinometer "% 35n15¥alvitnlnsdnnineuuduniudalaredunseanviiuda (Tibial tuberosity)
Tonanaiastunuuitiinay feviaesirssumunadefiuanusiuag S fasasdurihvoarinds
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1. msPandutilonuuasang enanadastuluuindyinniy (Lunge position) lUuLABIAUNS
Usziliuaamnisiadeulnivestownvuganimin densaesdisiuiung eraadastuliudilumeduni
uidnndnuiiloussvesvinundsislaeduinliassainiiu M dsgun 2n.) Aaliidunan 30 Funit vien 5

gj a v a al U IS ¥ dglj gj a a

A3a Tnedlszeziin 10 Tndiseninseu swssesatlunsdanduiilensvan 150 Junil

2. mMsdananuilanuunaing lnglieanalastumediuntnvaayin (Forefoot) ULWIUBaNAIAY

Y v v oA

N1y (Step box) Hedusnnruntieiinaiutuas henaiadasAoy o ndouduini (Heel drop) 4197
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3. mstananuilelaeniinseAunisiuivesssuulseamuaznauiieniswmeaila Hold relax 1
ananadnsuBUnEULIRYY FITendeutaineraadnslvinszaniu (Dorsiflexion) Auaanisiadeuliuas
Wioaadnsesnusativuaeings (Plantarflexion) fuussiiugideyliianisuadmiuuuasane (Isometric
contraction) 6 W19l v INtugIdeuslionanadasieunany fideindoutewitluiiAnie dorsiflexion
T whunslnddngld 24 Jundt 2 Juidu 1 a3 fsgui 2a) vhinstanduiledvianun 5 Ase lagtin 10
a I ! IS b dy 5 a a IS ¥ dslj o/ v a
U1 sgndneseu siusrezalunsEandiuilevianin 150 Uil vnzdanauilearanainsaz el
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n.) MIDARUUAIAN (Intermittent static stretching) Tuvin Lunge position
%.) NM3aluunaing (Dynamic stretching) Tuvin Heel drop

A.) Msealagldwmata Hold-relax

nstiszideya nsfnwiadildadfdamssnulunisesuedeyaiiluveseraatnauay
thiauedeyadisdiads (Mean) wazAndsauusnasgiu (Standard deviation) TastUSeuifisungeves
nsnsslan ssmnsnszandeiintusayesmnsinasulmvesteivaranim %’ayjaﬂ”’wmgﬂmaau
n1snseaneivesteyalagly Shapiro - wilk test wudn deyadnisuanuwaswuulidund Jeldadiauuy Non-
parametric MsAnwranouLazndnsEanduiortuiivhnsiieudieulngldadn Wilcoxon Signed
Rank test daunisenelieuiiisunatiuiiszniranafanisdanduiield Friedman test wazyiinas
NAFDUAMULANGIIN181ES (Post-hoc analysis) #78 Related-Samples Friedman’s Two-way Analysis

o w PN

of Variance by Rank Muuasgauded1Agyn1sadan .05

33u555UNITouATATATNEENS n5iTuRdeilliunns3UTIIINANENSTINSI3U5TIUNNTITE
W INeNdTBe1eaunsIResh (8.926/2562) snanasiasfiinsaunisinniseldsunsiuduneunis
Fidiuns Bnmeaey Usrlenifagldfuuazanuidesiionniintu nquiondldaeunudeasdoandui
UsrdndteinenisesuiefenauaranenasUssneunifeandide uazenanatasidamunslumisie
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Hoyanaly nauieg AT nausietamAnds  naufieg aaun
U (AL) 10 20 30
218 (U) 20.30%1.49 20.85%1.23 20.67%1.32
i Flansw) 69.70£11.61 57.8518.88 61.80%11.21
dugs (wns) 1.75%0.04 1621443 1.6610.08
Adutinanie Rlansu/msnanns) 22.64% 3.25 22.11% 3.41 22.29%3.31

1NNTANYIATILNUINATIUTNGINITEANAULTDTIUUUAIAI WUUNATRT wazmemada HR
AUTATINAIINGIVBININTELAN BIANNITNTEANTBWINUY kazasrIsiadeulmvesdaiinvuasiinin
IaegeilitdedAyeats 9 p < .001 (1135799 2)
A1919% 2 Wiguiigunaiuiivesnaianisinnanuiilesieniugeveanisnselan (Vertical jump) 83A1N15nsEAN

481911 (DFROM) wazadrnnsideulmvesdainvazasimin (LROM)

fianUs SS DS HR
Vertical jump naugn 31.7518.92 31.47%7.26 34.3517.85
(WURLAI) NAIEA 33.9518.99% 33.8217.54* 36.7018.11*
p-value <.001 <.001 <.001
mMsidsuudas 2.20+2.05 2.3522.00 2.3512.07
p-value .638 .664
DFROM nougn 9.60%1.22 9.40%1.10 10.9710.96
(949617) GNEN 12.13%+1.41* 13.37%1.65% 14.73%1.14%
p-value <.001 <.001 <.001
mMsasuudad 2.531+1.43 3.9741.52" 3.7741.10°
p-value .005 .028
LROM nougn 34.9316.17 34.0016.06 38.3016.57
(2371) VGAEN 40.73%7.42% 39.3316.50% 45.9716.27*
p-value <.001 <.001 <.001
Mswdeuntas 5.80%2.51 5.3313.66 7.6713.95
p-value 337 .069

SS= n1sEananuiieluuAIAig, DS= n1sEananuiienuunaing, HR= n1sianaiuiienieimaiin Hold relax

* uaneeeglitedifgyneadAlleieouiisuiunaunistanduilen p < .001

" upnsnsegnslitudAgynisaifiileiseuiisuiu SS 91 p < .05
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WalUSeuiaun1siUasunUaduedaern1snseandoLindu (ADFROM) #a9n158aNaTuiiana 3
walla nuin ADFROM v89n1s8anauiionuunadng (3.9711.52 1) way ADFROM ¥84n158n
AaueflswmALA HR (3.7711.10 94A1) WuN1NNI7 ADFROM 9940158ANE 10 LB LUUAIAIS

(2.53%1.43 93a1) ae9dtdedAgyeaia (p < .001) Adanslun1s199 2 Turaziidolsufisunareenis
= 1% & a o X ' ! I a
gananuilens 3 nallasion1siiudures LROM wagA1udarasnisnsslanlinuninuunnd1segned

o (%

DEGRIEANIENGRL

1]

dsduazanusnena

NANUNIYINTEANATNLL U IABRIAINISIARUINIVRITBLIN  N1SANWINATINISTANAIULLE

[V

UDIATILNUIINTEANAULLDUBIWIUUAIAY HUUNATHT KATUUUKHIUNMINTEAUNITTUTVRITEUUUSEA M

u

=2

ndrilodiomaila HR @1u1504fis DFROM waz LROM liegrsflduddaymisadn Ssaonndosiuna
nsAnwaneunii Ing Konrad, Stafilidis waz Tilp 49 ld@nvinavesnisiandruniieveswuunsdng 30
Junit 9w 4 ads wazn1siandruifesemaiia contract relax Wiy 36 3undl S1uA 4 SOU NUTIBIEN
nsnszandeniiutuedalifuddriuiindinsiamton WuiReafunsAnuves Masatoshi wasane 7
I§Fnumatuiivesnisianduifouvunsdng 30 Jund S1uau 4 ad WisuieuiunisBandnilose
wATA HR WIW 30 Funit $1uau 4 seuU nuesrnmsnsyandeuiniintuethedifedfnyt? TnensAnvina
vosmsBandmiifonuunsiauarnisBanduitiesemaiia PNF deanauifiveanduniouasidubunuiy
wdinsiandruiiensaeunainrilindruieseulfiinnisinenioen (Muscle compliance) unau
nduilefimumiasenssaneuen (Muscle stiffness) anas Turuedilinunnudsunammautivesdy
/U (Tendon properties) 3eldfinsiiaueuwitnin nseamBeanauiiionaewuuiamnsaiivesdn
AsnszandeinlaefinildsunUasmes Elastic properties vauiiarfaifieau (Connective tissue) Tu
n&uilaF ol muscle stiffness anas waz Muscular compliance sty Tnglifinsiwasuuvawes
AuantAvendudu Inhliadeuteseldnndutiues 149 uenandmsfivaia PNF arsnsndeifiag
nmaadouly wagananufsivenduduldaiuisnesuiefeufizemeuaussdnluli@ autogenic
inhibition Fadunalnnissudinisnasvesnduidelnsnsmafivesndmiefifiusunnnearlunsedu
Golgi tendon organs (GTOs) ‘171'8QIULSUﬂﬁﬂuLﬁaﬁﬂoﬁﬁﬂMﬂﬁ’l vinlifnnszuadszamlunsedu
interneuron Tulvdundslfdinszuadsramniudimahauveanduiiediniinimadog UjAzedi
Tinduiedansiounans Fadunilslunguifiesuenalnnisiaemeenveadulonduiilelussuinei
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uansten1seeulidng1neenueuduLdu (Tendon compliance) wagiilotdaligIiudu q vosnaiulile
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a

WinTY ©1® 34NN HNISNTUYDIRIAINISNTLANYBNINGINTSEANAUL LN UWATATNANIINNIT
a X ) | a a Y & ] a v (12,14)
VLT UVBISTAUAIUNUNIUADNISEAMEEANA1ULED (Stretch tolerance) vasanaatiasannae 12

| I3 v oY 1o a a X dll % & 1 A 4 o
E]EJrlquiﬂ(ﬂ'quLu{j"\]ﬂuuﬁlﬂ‘luuﬂqaﬁuqEJﬂavLﬂﬂ73LWNEUuEUENENﬂ']ﬂ']ﬁLﬂaE]uvLVﬂﬁaqﬂ’]'ﬁﬂﬂﬂanLu@WLLusﬁ@
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S } 4 dy a a a v 1 gj =l 1 4 &J a a 1 £y
syoznarTlunisiananuiile 150 Junil fsveziaiinsznineassvesnistanaiuiile 10 3w wihiulu
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' Y] a 9 & Y] v & = & A9 v . Ao g Ya
upnE1AY NMsgandsdenuunainsvesndruilolun1sAnwiassilld Heel drop stretching wssiivinlLAn
nsanduiiledufnaniminfininunveseaalaTaana199INNTEanaLlBuUUAIANNTY Lunge
stretching L3s7vihlAnn sEanduleinainnsidusiludrmtivesonanadasauyItenfesn1smagaeu
fendadunssuisdiudiefisuivruiausswesiminvesetaiadas dunstanauilonsmaia HR
I3 a 1% o Y] F ] v & aaa o va .
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| 2 ¢ =1 o v o = 1 Y A ' a 1 a v &
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1 a = a a a Y v ! W = 1% & v a
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::4 % X A v a o % &
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voandnaiila Toe flexor vasfiavhusiviuazanugeveanisnszlan @ uonainilesmnianszandawini
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