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STRENGTH TRAINING UNDER STABLE AND UNSTABLE CONDITIONS ON MUSCLE STRENGTH
AND BALANCE IN CANOE SPRINT ATHLETES OF THAILAND NATIONAL SPORTS UNIVERSITY,
NORTH CAMPUS
Kuntapitch SAKSAWAT "’
"Faculty of Sports and Health Science, Thailand National Sports University Lampang Campus, Lampang,
THAILAND

ABSTRACT

Canoe sprintis characterized by straight-course, time-trial racing in which outcomes are determined
by the paddler who reaches the finish line first. The paddling technique requires the athlete to kneel on one
knee and use a single-bladed paddle, distinguishing it from other paddling disciplines. This study aimed to
examine and compare the effects of strength training under stable and unstable conditions on muscle
strength and balance among canoe sprint athletes from the Thailand National Sports University, North
Campus, aged 18-23 years (n = 28). Participants were purposively sampled and allocated into two groups:
a control group (regular training combined with resistance training on stable surfaces) and an experimental
group (regular training combined with resistance training on unstable surfaces) over an 8-week period.
Assessments evaluated the strength of the arm, leg, and core muscles, as well as balance. Using repeated-
measures ANOVA. Results indicated that arm muscle strength significantly increased in both the control and
experimental groups after 8 weeks of training (p < 0.05). While the experimental group demonstrated
improved balance performance after the 8th week of training, core muscle strength showed a statistically
significant increase (p < 0.05) beginning after the 4th week of training. Moreover, post-training comparisons
revealed significant differences between the control and experimental groups in core muscle strength and
balance after the 8-week program (p < 0.05). These findings suggest that resistance training under unstable
conditions significantly improved core muscle strength and balance compared with conventional resistance
training on stable surfaces.
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streng
— . 0.14) (0.04%) (0.62) (0.04%)
(Atansu)
Leg muscle
. " 188.1+53.17 191.71+42.41 194.37+58.34 | 188.88+40.51 193.72+28.17 201.38+16.72
streng
— . (0.35) (0.24) (0.15) 0.27)
(Atansu)
Core muscle
2.42+0.79 2.46+0.61 2.57+0.89 2.21+0.99 3.15+£1.72 3.25+1.33
strength
- (0.44) (0.33) (0.041) (0.04%)
(W)
Balance 6.08+1.72 6.21+2.02 6.41+1.33 6.15+1.49 6.31+0.55 7.25+2.35
(i) (0.23) (0.36) (0.32) (0.04*)

FeuAnANee N TRA AN AT RTE NI NN AN TANUASYAINTANGLAYT 4(p<0.05), * =UANFNBENNUEA1ATYN1NETH

senINnauUNITEnuASYAINTENAUAYT 8 (p<0.05)
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PRI INNITRNEU A9 4 uazdUn19i 8 Arnuudausarean@uiiiauau (Arm strength) WAZAIN
uiausee9nfnniie (Leg strength) semanenguatLAnuazngunaaes luilpuuanseiuasnslibdi dny
NNADH (p>0.05) TurnizRAuudauseresndsiilaununalaansa (Core muscle strength) WAEN1INIIF2

o o aa

(Balance)  maan19Ein 8 dilanf HannuumansnaiueeefiiadAtyneaia (p<0.05) AIRN2197 4

A5 4 NTBEUNaUNAnTEN UL AN LTIwse Iuan e I AR useFing AauAIEN NAINI9HN

4 FUaT uaznaIn1Iin 8 AUANIT 9xUd NN ALANLATNANNAADY

AaUNNTEN waanN5Ein 4 dilmvi waan5eln 8 film
NANALIAN  NANVARES > NANAIAN  NANVIARES > NANAIAN  NANVARES >
value value value
Arm muscle
strength 140.32+67.55  151.48+61.62 034  146.11:5317  158.81x4123 017  152.41+71.47  167.48+2223  0.26
(Pansw)
Leg muscle
strength 188.1453.17  188.884#40.51 028  191.71#42.41  193.7242817 024  194.374#58.34  201.38%16.72  0.13
(Pansw)
Core muscle
strength 2.42+0.79 2.21+0.99 0.26 2.46+0.61 3.15%1.72 0.07 2.57+0.89 3.25%1.33 0.04*
(u)
Balance
il 6.08+1.72 6.15+1.49 0.61 6.21%2.02 6.3120.55 0.11 6.4121.33 7.2542.35 0.04*

* p<0.05, ** p<0.01

anlsena
- : X < dn sy s e o
uan1sAnEInuan Tlsunsunisinuuuiinaauudussluaniosilddunsfoausasinu 8 4unni
AT AN ULTILI9TaINEINLTHELNUNAWNATFAILAZN1INIIF Tangunaasdinisilanunlasntuesing
RiladAyneadis (p<0.05) WaifrauiiauiunguAILANMAIALgANITEN 8 dUa1 BanaInll ngunaaes

IS <

waznguAILAN HANuussraandisillounuivandny @enloaiunisdinasnannuudusereeninuiile
dounurassenig aadungunfiuiilangnliatnsiotiasluiiiBanie’ fogaugagelunadu” asiieu
Tiudnnsin lungunaaesdanasan s LIANNLAII89T NN ELAZNNTAYLANNI TN HANGINHN
AnLng InalannzninatuaiendruiliaununaatsmdaiuesdlsenaudAysatszdninimninedeulug
o o a a A ' o Vo 14 di’ 14

WATNNINIIFANTEIINANT AILANTIANINTIR9EE aAN1TWNds uasinliifnEuwIn swelFmnseau

= = = > g , L ' | Ao o o

el FeumeuANuiusNaenansiedn (Leg strength) lnwudaiiaanuunnsinasnadliadAnynie
anf windsann1Iln 8 4Uank ngueauAN HANANLTLIUANNINTY 6.27+5.17 Alaniu luwanieingw
ARSI NAANUTIUIUNTN 12.5¢ 23.79 AlanFu viall nqusetradutinfiiiBeuayatFuindnugu
ANZTDNN NINBUazEuNsEnfenatesaiiasagudn avanadanaliinisimunAnuudansereanfiuiie

a dal 1% o Ao o 1 Y @ 1 PN < | o ! o A 4

1AnIulEueRI AR wiwansliiiudnnsinuuuiinanudusluaniarldduaadaniunisldusesinu
! ! s @ ¥ dli’ ¥ ! dl” a o ¥ dli’ o 15 dl” a
denasianIsWmuIANLIIsITandniiann IERnduuLulng nezaraussludanduitlananasin' Wukn

Al lisaniasiaelinalnn1n s uInTu AN NI UTBILIN U AFILALNNILETH A AITN LTLLE
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v d’l o K . a o o b4 ¥ o ' o ¥ dl” v 16
néNTeAAN (stabilizer muscles) UinniazInn ansa wazdiawin inaudaniunduiieswan lnaaniz
Tunquiiniuazgnfiaanisimuinianssioiluiime '’

. - N < o . o > o = o S
naunasesndnuuLiinAnuuiussuantagliiuaadaniunsldusssinu fin1ansesia (Balance) 1A
JundIn1IlndLnsii 8 n1eWmuINITAILANNIINIIEL IRRTUAINANEIELeINENNIeN 8 fesdfusaiy
nanlasuulasmasdudtosnasnioan’® gnUaaRTNaN LWasgNUAARNTINE HANHULNA319UIINIEN0eg
paliad HANSNITsusrILTUANNEAN N1suealin NsFLEAumlsarnsindeulmaesiiesiauayndiuiianin
P T ' o = % °o 6w o P P \ \ PO
1" Wedndaniunisiusssinn M liinasmauanaudtalusnzinisndeulnisesdanunaessaniaiinay
\ Y o o \ 2 ad A o & a0 A \ o o
$ennefiestuannaniamasingesianigashIuie e uAuNMIRNUWALLNA Wesaindnaniesieenszsu
N3N NUBRIsE UL ST A MUATNANLHALNe N HANAARAALIANTENINNI9EN ANsANENaTasnSENUY

& a ™ o a ! oA & a ™ = o P o P
Wumqvl.llﬁ\luﬂ\iiuuﬂﬂwqu']@Lﬂlm_l’ﬂ@ WL ﬂqﬂwaﬂﬂuwum')iﬂmuﬂ\?mﬂ”ﬁwW\Iu’]mrlu ﬂ’]‘iVl‘i\‘iﬁ]QLLUULﬂ@@uVLW]

¥ v
o o

(Dynamic balance) gandnguiinuuiuiiniuasetnedliadAn’ sanpdesiunanisdnsaialininudinig
NIFITBINGNNARBIANT LR aMAIN9HN 8 AUl
Wadtaszianuudaussraanduiiiaununaaasia (Core muscle strength) T8INANNARDY VKT BUAY
uANFIng e Tlad Aty (p<0.05) AILARUATN 4 uazdin19in 8 nnatinluaninzlddiunsiannuussfinuinli
% d’l o o Vv ¥ o d‘ o 22 A d‘ 4 1
néuiaununavadagnnssiulininuassanatieinmanna” danuduaraudindugindinisilnuu
ﬂ’j a 1 dl 2 a o 09; dﬁl ﬂl v 1 dli/ o/ 1 1 o o o ¥ o o
Nudni vl nlwanRdsasall Wunseasulnnanadesefisiasandanisansustiuansa N iununatsansio
FaefnEddusnInwazaNanenLsas19saiies n1rReUaNesIe9IsyLLlszanlugae 3-4 §Uaniusn dae
neefuszuulszamnaniila (Neuromuscular system) i uauaai3aliu denason1swmuinauANnig
P , o & A o & oy a « o & \ s o ™ oal
WA Larn19UsEaNLaNUIE NI AN NEHe N uLLENTL AR N LT LI ANTUe N9 AT AALAF L AN
al . oA =2 o eal A o o o & o
4 apurnnsinAadiesauiedlnniin 8 dadiunisUiusaesssunlssamaasndnuiile daslunimeasianay
N IANTUAIILNUNANANARR T atna TR Hiedaunmdnnislnuuiuia luduaagnnsoiNunnag
ndnsuialflugos dsznnns 4 davinesnisin wiledugansdni 8 dlandf lunupanuuansiisaeanig
= y & o o A& a o & a o | A o o Y ey @
wWasuulasesndnuiile ununaneansa WeaauiunisinuuiuiaduasedrelidadnAny asheulfifiuiine
1a9n1snnuLL liiAsaaldasandalunsiingzevena®
o = Aoy & o o % = Y 1 = a a =
PnAnRRnANTaunUnaeaNFaudalse dnnsnasnansemalunne lFatinalszAnaan s
poLANAANIeTasBeLWiaN Tudsizeanusgegaiiaainnisuyuandacneussllgduaaslung annisewlil
1198950 WI9WEA1INeaN AN TIdanalnenasannnizy®
1 < =S 3 d”dy o o d‘ M yva c |a o o & 1 1
at19lafinan nsAnmafeliidedninuisdeznig Wesannldlfdmssiljduiusssndnanguuay
4941941 (group x time interaction) fneianip mixed-model repeated measures ANOVA 7991911 ANNIAAINN

ANNLANFANNTIBSHANITENT TN T sunsnEln TAdmLanEelin

d9iua
nsHnuuuinAudaesluantazi lldunsfneusainu Auasandnuilearfauaznismsasaiiamnn
< Ay 1o % o P \ P y o g <
Ay anagi ldurenszfunisiuannaidn Auniiuaznisiadeulmresiaseuaznduiilaninau iwsy
snefiasaruaNgudniaminndlng nisdrsussaasarsasaniundutesausaniulualunisfsluniaize
Y e A a a , v A @ A < g ! o P g
wayalswied eillsz@ninin azdoa WiBelAuEaNuuINTW wanaInt wudnANLIeussTaIndNita LIy

WHAUNEMAINSRNTIARINAN
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=2 3 1 a o 091 o % dl v 1 1 d‘
mamnwﬂuﬂmmiﬂmsumimuummuuﬂmmLLNmuﬂﬂumiﬁmmnqmmmLm@zmu HIR9aNN
PN NNaRaANa 1170 luNNTaeN L NeanTTadEuNINTaUN 94N WAL IAI9419379NNE WANAINT
= & dl' o A A 2 - a = a
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EIAIN

YaaNAbuN15IeE
n93dsaseBlEn1sAnaanngusiaat19uULLA1zA9 (Purposive sampling) 8141 KA 1MLA 968
selection bias iasanlifin1sguidinngy TeenarinliiinANuANGILeAMANHIUENUFUTEUTNNGN NaY
oatinglunisideaiaiauaunguanatinaauinelias uazAnsnguenatnaanziniiaFennauaAyaswi
e Y | oo o a = = o g o g '
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