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Abstract

Purpose The research aimed to study the
electromyography during three squat exercise pattems.
The objective was to study whether the muscles namely
Biceps femoris (BF), Rectus femoris (RF), Vastus medialis
(VM), Semitendinosus (SM), and Gastrocnemius (GN) work
differently during the three squatting patterns, which were
standard squat (STDQ), incline squat (ICQ), and decline
squat (DCQ), by using angle adjusting tool.

Methods The 15 healthy male participants’
electromyography of Maximum Voluntary Isometric
Contraction ( MVIC) by using Isokinetic machine. The
participants were asked to randomly perform the three
squat patterns for three times according to the
metronome rhythm and the lowering pose depth was
measured by using goniometer. EMG and MotionTools
EMG software was used for the data analysis. Researchers
normalized the outcome by comparing the highest MVIC
recorded with the electromyography while doing the three
squat patterns, then the values were calculated into
percentage (% MVIC). The raw data were filtered by using
the Butterworth digital filter which was configured the Low
pass filter with cutoff frequency at 500 Hertz and

High pass filter with cutoff frequency at 20 Hertz; the
sampling frequency was configured at 2000 Hertz. The
One-Way ANOVA with Repeated Measures was used as
part of the statistical analytic method.

Results It was found that each muscle segments
worked differently during the three squat patterns and was
determined from % MVIC of the muscle segments being
studied. The highest electromyography recorded was in
VM during DCQ at 113.70+42.09 % and the lowest
electromyography recorded was in SM during STQD at
21. 02+ 13. 02 % .
electromyography in SM while doing STDQ was lower than
ICQ with statistically significant at P<0. 05 and the

Moreover, it was found that the

electromyography in RF while doing ICQ was lower than
DCQ with statistically significant at P<0.05.

Conclusion The result of this research can be
used as a guideline to design the squat exercise pattems
specifically for PF and SM; moreover, the result can also
have used as a furtherance in designing appropriate

exercising equipment to train and build the muscle.

Keywords Electromyography of squat exercise, Squat
exercise training patterns, Muscle contraction during squat

exercise, Angles for each squat exercise pattems
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yuteuin 5 sseuileiUFouiiioudu 10 osm 39
U8R IYUDIA1 VDT BN 1T BENINEINITTNT
vhouvesndsiemnnniile uiludmngund o
gluteus maximus siulsifesnin Tuvneilyude
Wi 5 esridleFeudisuiu 10 asm agdlsfinnu
TunsAnwrves (Allam et al.,, 2020) ﬁ?m;:uﬁuﬁw
TUsunsunstinaaenluldlunisinuiluynis
vndudundn eflsdedundlunsdnmedsiiite
I vuayuevestareRildai 90 asrmueInsg
naaeuynAss tielinisvinsuveandimile
Tuvramenldvinnuegiiign Teaonndesiy
N15AN®IU949 (Donatell, 1987) 8193z unavinle
msvinuvendaileliransanunsiadeuln
ynameviigndes uenani SsllnuAnuidedid
Taguszasdiiomadnuiunlduselovilunig
ponuuulUsunsunstinndnaile W lun1snw
9949 (Saeterbakken & Fimland, 2013) finuiinis
vnuvesndaiiioluinanientu winfingaufu
gUnsalfifdnuwaly instability 9zvinlsdnsvinenu
voandilewndu dduanuansinuluadedl
Dudedanaiinisfine vingmenlunisnnyude

Wiumnanstuty anunsodenasenisineues
ndundieldunndnstu Seduegfunduiaesns uay
yuedmvestolin TudeinguizasAfidesnis
YUY @y deenisuilueeniuuldsunsunis
Andou iewmu1Uszansnmvesnduiioly
tinfn Fosmsthludesenifiuyuosmvastai
$aufugunsalfudnumy instability n3e
wiinszitiniseanuuulsunsunisilndiesnwinis
vinduresterinlunguiifiongyas 14-18 ¥
athalsAnuainnisinealuadsinuinnisiieu
vaandunielurazamenluvusiidyuteoi
sinerfu Tusesiu 15 a9rn Mawuu (DCQ) wag (ICQ)
Tudenasienisyineuresndimilefiuandisann
NuITeHY ?faﬁmalé’ﬁwmiﬁﬂwﬂugm 0,5 938
10 0971 W lFlENUA5uveInELT o
uananseenty annsalfifuiiugiulunisdesen
AnAuNdngUnIalsIHnlwinanIenuagaaniuY
TWsunsaiinndaiiesiely

A3UNaN1338 nan153duasuladn n1san
2oV 3 JUKUU (STDQ, ICQ, DCQ) AALULANAN
fu Tngfansananaudnsuzvesnauliily
n&aile (9MVIC) weandnuiile (BF), (RF), (VM),
(SM), (GN) Tmenuin n1sv1ruvesnauldili
n&aifleazshauannitanlurmeamen v DCQ
Tundauile (VM) fld1vnfu 113.70£42.09 %
pdulilihnduidovsvieudesfianluumranen
1 STDQ lund uiile (SM) 21.02+13.02 %
uaﬂmﬂiﬁumiﬁﬂ@ﬁﬂ%ﬂi‘ié’awuaﬁayjaﬁﬂéﬁ’zy;ﬁwu
111 Mraaren STDQ fn1svinsuaeandulaii
ndietesnin vinaaen 1CQ lundile SM
agefifedfyn19adifl P<0.05 wavrinaniay
ICQ finsvirauvesadulniiinduilotesnia
vhamen DCQ Tundanile RF egnadideddamis
adAf P<0.05 §99nnsAnwItaunsat Uy
Usglovilunisesnuuuiindmiugiisesnisin
vinamenlaoitiulanizndiuiie RF uag SM ¢
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