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Abstract

Purpose To study the effects of stable and
unstable load on stable and unstable surface on
EMG activity during the back squat exercise.

Methods Twenty-four male sport science
students, aged range between 18-25 years, were
recruited for this study. Each subjects performed
a parallel back squat at 75% 1RM under 4 different
conditions; 1) a stable load on stable surface
(SLSS), 2) a stable load on unstable surface
(SLUS), 3) an unstable load on stable surface
(ULSS) and 4) an unstable load on unstable
surface (ULUS) in a counter-balance order. Surface
electromyography (EMG) was used to detect
muscle activities from 8 muscles (Biceps femoris,
Rectus femoris, Vastus medialis, Vastus lateralis,
Soleus, Rectus abdominis, External oblique and
Erector spinae) and expressed as percentage of
maximum voluntary isometric contraction (%MVIC).
Data were analyzed using One-way Analysis of
Variance with repeated measure, followed by the

Bonferroni as post-hoc test. A level of 0.05 was

considered statistical significance.

Results The result showed that EMG
activity of vastus lateralis was significant higher in
SLSS than in ULUS (p<0.05), with no differences
observed among other conditions. In addition, the
EMG activity of soleus was significant higher in
SLUS and ULUS than thos in SLSS and ULSS
(p<0.05). However, no significant differences in
EMG activities were observed in other muscles,
regardless of conditions.

Conclusion: The findings suggest that a
parallel back squat (75% 1RM) with stable load
on stable surface increased activation of the
vastus lateralis muscle in order to stabilize the
knee joint. In addition, both squat exercise with
stable load on unstable surface and unstable load
on unstable surface resulted in increased activation

of the soleus muscle for stabilizing the ankle joint.
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WnsiSeuiisusiug Frwisvavuauinelsil
(Bonferroni) armnuaTzAUANITEEANI
a06N 0.05

HAN15338
1. ﬁagaﬁﬂﬂmm@tﬁﬁwmﬁﬁﬂ U
24 au fdaduwedony 21.38 +1.84 T duge

175.92 + 7.56 LBUALNAT ‘leéﬂﬁﬂlﬂ 75.82 £13.30

Alansu LLa:mmLL%@LLiagaquuvhamaw 123.04
+20.28 Alaniw

2. @Al LLazdauLﬁmmummgmmm
ﬁhLafﬂ"ﬂ%aﬂa:LLﬂNWﬁgﬂﬂﬁﬂWWﬂﬂ&WLﬁﬂ (Root
Mean Square) pruzuuniminluyinedn sanen
(75% 1RM) ASsfi 2-5 masazaemstAdsulng
Tunsnageusg 4 stuuy douaaslumsned 1

asef 1 uaavAaiy uazaudssuuinasguzesdaieissaruanndyanaulningaie (Root

Mean Square) 2usluntvitintuyinandn dmlen Asei 2-5 AasanvNsLAdsulnd win

75%1RM A[um‘mmauﬁv’a 4 E‘IJLL‘]J‘U

. 2w = : .
mLaﬁﬂiasmzuauwagmaﬁu‘lﬂﬁmmmua (%MVIC)

gﬂtmnﬁ 1 gﬂtmnﬁ 2 gﬂtmnﬁ 3 gﬂtmnﬁ 4
. dwiindiern dwiinderw dwindew dwiindiaa ..
NANLUD - PR _ ¥ Ca ¥ . Vo ¥ A ST TR
LHAESUUNUAD IWOESUUNURY  Liwdesuunuin  Lisdusuunuia F P .
A . A A . A A
fadas flsivadas fadas flsivadas o
X S.D. X S.D. X S.D. X S.D.
Bicep
40.76 23.80 40.22 23.80 39.94 22.88 39.71 24.08 446 721
Femoris
Rectus
78.39 42.00 78.24 37.03 75.73 37.19 75.58 38.83 1.255 297
Femoris
Vastus
25048 16560 240.06 15131 24162 166.77 238.05 156.71 1.299 282
Medialis
Vastus
21625 14836 213.88 14877 206.99 139.79 207.83 13531 4977 .003* (1-3)
Lateralis
(1-2).(1-4),
Soleus 79.59 29.50 88.69 28.16 75.75 29.18 89.21 2965 11480 .000*
(2-3),(3-4)
Rectus
9.41 9.41 10.57 12.59 10.80 14.05 8.29 5.70 528 .664
Abdominis
External
27.01 18.41 28.33 21.23 25.37 17.58 26.90 18.78 2107 107
Oblique
Erector
11190 2726 11736 31.61 11222 2998 11391 34.13 1.645 187
Spinae

p < .05
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INA15 9N 1 wWud1 pRulwiaeandlaLile
Soleus WAZNANLLD Vastus Lateralis §AIY
uanelsEIne 4 sUnuuateliiadyumeain

sz 05 aelsAnnlunuaNNLANA1ILI9R
yRIAUNNENAYBINANLLTRAY 9

Al 1BNaN13IY

n1939uaseilifunsfnsuaziseuiiioy
mimﬁﬂmmamaaLtauwﬁgmﬂ5u1W1ﬂﬂn§7uLﬁa
assft 2-5 mapagaenisiadaulnaluriaaien
Famnuminiadosuasliwdosuutuifiatosuas
Taades n93dewu mLaﬁﬂ%aﬂa:LLauwﬁgm
Aaulwiingmile Vastus lateralis 289mInassy
Tugﬂtmuﬁ 1 umbhminuuufianaaiosuiuin
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ULSS) uaaslififiuinnganile Vastus lateralis
finyszansameuiinvhouingy wesendu
néstlasunnsuntihiitadeudnolnaivimiiiinen
Tunswifisadagh Ysenaufiuanuduasssiufia
ilin139 untspesiuazn1saetimin
ﬁmmﬁuﬂ\‘l LLa:miﬁnﬁ’mLﬁa Vastus lateralis
Fesnniufifetisesanusuasiude g
iiel#seneanansanseinegldvuzdaanlon
§9AARBIAUNIIANEITBY Anderson LLas Behm
(2005) Fanuinsheuzesndudle Vastus
lateralis anasUUNURAITLsiiaEyS

wenanii ﬂ"]LQﬁﬂ%ﬂﬂ@tLLﬂNWﬁgﬂﬂﬁu\lWWW
n&iile Soleus ﬁmgamnmimmaﬂugmmu
7 2 unhminuuufianuaBosuuuinliatos:
SLUS) LLazgﬂLLuuﬁ 4 (uniwinuunieas
TiwBosuuniuiafildedes; ULus) diadeuiy
gmmuﬁ 1 (wunbmdnuunfenuadesuniuio

fiiwfies: SLSS) Lm:;ml,muﬁ 3 (wuntwiin
wuuianalsiiafosuuiuiafiados;, ULSS) 49
mm\l,sjmﬁmmmﬁuﬁaLLa:ﬁﬁwﬁnLﬂuﬁoni:ﬁuTﬁ
néanilo Soleus SnavanSeuuniimswAbuus
AN TDINE LD (Isotonic) warlsiifeu
ANNENITEINENLD (Isometric) AILANMTYINTY
maaﬁaL'ﬁﬁLtaz%’nmmmﬁm;amm‘mmﬂTﬁwsaﬁa
aglﬁﬁdiummtﬁuﬁaLmz"ﬂm:aiaamaﬂﬂmawn
298989 (Robertson, Wilson, and Pierre, 2008)
AplHAnmaiuiivssauiussrinessuudssam
ndilafinnmaidmesnsualsamiiiessan
whnpudinfingranienslusnizitliwiosves
dndnuasiiufia Tassaandasiunisfneses
Anderson L8 Behm (2005) wuindwie
Soleus ﬁfhﬂ5u‘LWnga§uﬂatmm§amz 30-40
puzvvhamenuuiuRaflites waraanndes
fUN13AN¥1P0Y Lawrence LaSAME (2015) WU
n&miile Soleus vvuNINTUTMZEAIENLLN
dhwinuuufianalaaios 99 Behm, Muehlbauer,
Kibele, Wy Granacher (2015) Lia5uneliin
mmMLaﬁmmmqﬂnmi%tﬁium:LLaﬂi:mvﬂ,ﬂ
na:é’juiﬁn&wuLf‘]ﬂﬁﬂmumnndwqﬂn‘miﬁLaﬁm
wamsAnuluasstl Sowui ndaile Rectus
femoris WA Vastus medialis WiLNUAMNLANGN
aefifuaduneaiAlummaseuii 4 Juuy
Lwia:Lﬁu'jﬁﬁﬂ'wLaﬁﬂ%aﬂatuauwﬁgmﬂﬁu\l,w%
nﬁﬁmﬁa"[ugmmuﬁ 1 eumbvhuuufienuatos
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iavanfundsiladananfifinsnasaiaili
\inniswadaulvidiosia (Prime mover) Snvrerne
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ﬁhmﬁﬂ%aﬂa:LLauwﬁgmﬂ§u1WW1n§1uLﬁa Bicep
femoris BUENAROLI 4 gﬂl,mu\lsiﬁmmumnﬁm
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athefiluddmendd wesnnidundsdlaiien
asefiudafunduile Quadriceps (Antagonist)
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wpedara (Synergist) anmsAnmlasyiinisia
aaulwingmile (Electromyography; EMG)
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v A
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(Intra-abdominal pressure; IAP) (Anderson and
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Tasfin Joint stiffness @uLfinafy Adkin, Frank,
Carpenter Way Peysar (2002) wuiniiianenany
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Lawrence L& Carlson (2015) Wy dn139eu
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