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Abstract

This study aims to compare electromyographic (EMG) activity between elite bodybuilders and
novice bodybuilders during the execution of seven mandatory poses. The sample consisted of 10 elite
male bodybuilders, including 3 world champions and 7 Asian champions, as well as 10 novice bodybuilders.
EMG signals were recorded from the biceps brachii (BB), triceps brachii (TB), latissimus dorsi (LD), rectus
abdominis (RA), rectus femoris (RF), and pectoralis major (PM) while performing the seven mandatory poses:
front double biceps (FDB), front lat spread (FLS), side chest (SC), back double biceps (BDB), back lat spread
(BLS), side triceps (ST), and abdominals & thighs (AT). The study analyzed the mean and peak EMG values
and compared them between the elite and novice bodybuilders. The EMG analysis revealed that the mean
and peak TB activity on the left side during FDB and BDB was significantly higher in elite bodybuilders
compared to novice bodybuilders (p < 0.001). In contrast, the mean and peak LD activity on both the right
and left sides during FLS and BLS was significantly higher in novice bodybuilders than in elite bodybuilders
(p < 0.05). Additionally, the mean and peak RF activity on the right side during AT was significantly greater
in elite bodybuilders than in novice bodybuilders (p = 0.001). No significant differences were observed for
other muscle groups between the two groups. These findings provide insights for developing training
programs that optimize muscle activation during mandatory poses. Furthermore, the application of EMG
analysis can enhance pose execution techniques, leading to greater precision in training and competition.
Future research should explore additional factors influencing muscle activation and expand the sample size

to improve the practical applicability of the findings.
Keywords: Electromyography, Bodybuilding, Mandatory poses, Muscle activation
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AWmnznig (bodybuilding) ferdufiwranaiiosaininisdanisutsdulusefuununfuasiiesdns
muquﬂgmmﬁaaﬁuﬂ UN19N1T YU International Federation of Bodybuilding & Fitness (IFBB) wag World
Bodybuilding and Physique Sports Federation (WBPF) wenndifnedfinsuduluimnssuimnssa
UIUIBIA 19U Asian Games Lag Southeast Asian Games (SEA Games) Tuszdulanidedndufwuilésunis
gouTuaguNIva1Y Annwizniedinaeinislinzguuulunisudsdulaefiatsunainesdusenounan lawn auna
wazdndruinanie faduauaunaveanduienndau mandundedosdivuiawazarumuiuiumya
arwdaauresnduie fenudneduluuiuanduusnndudefidaiou vhwihmslnaddeuansaisiuves
sumgldegniiusyavBamuagmsiausuuni fesmfnnashlaussyadnamillaneiy dnfniiasnsouand
osfdsznoumarillfognsanysaiarilonal#suaziungegnannnssums (ntermation Fitness and Bodybuilding
Federation, 2024)
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LANANAY A9 Table 1.

Table 1. Presents a comparison of the mean (X) and standard deviation (S.D.) of mean electromyographic

(EMG) activity during the seven mandatory poses between elite bodybuilders and novice bodybuilders.

mean EMG during the Elite bodybuilders Novice bodybuilders
Statistical
mandatory poses p
X S.D. X S.D. value

(%MVIC)
FoBY

Right BB® 31.63 7.7 29.95 12.91 t'=0.35 0.72

Left BB 35.22 9.91 18.94 8.47 t=3.94 0.001
BDB

Right BB 30.25 8.19 26.12 11.32 t=0.93 0.36

Left BB 38.49 5.97 19.06 8.80 t=5.77 <0.001
FLS

Right LD 2.85 2.60 7.12 5.70 Z'=-219 <0.05

Left LD 2.42 0.72 5.19 3.80 Z7=-2.11 <0.05
BLS

Right LD 4.11 2.36 8.71 6.80 Z=-1.74 0.08

Left LD 4.15 3.82 8.25 7.88 7=-1.62 0.10
SC

Right PM 15.16 5.67 19.85 15.46 Z=-0.11 0.91
ST

Right TB 27.47 7.51 28.88 18.92 t=-0.22 0.82
AT

Right RA 28.96 9.33 21.99 5.41 t=2.04 0.06

Right RF 35.73 17.08 11.59 7.33 Z7=-3.17 0.001

Note: fIndependent t-test was conducted at a significance level of p < 0.05.
"Mann-Whitney U test was conducted at a significance level of p < 0.05.
YThe seven mandatory poses consist of FDB (front double biceps), FLS (front lat spread), SC (side chest), BDB (back
double biceps), BLS (back lat spread), ST (Side triceps), AT (abdominals & thighs).
5The muscles measured for electromyographic (EMG) activity include BB (biceps brachii), TB (triceps brachii), LD

(latissimus dorsi), RA (rectus abdominis), RF (rectus femoris), and PM (pectoralis major).
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2. pnnmsWisuiisuanaisuardrudsavunasgureseduliinduiogaavusina 7 vhdsdu
sgwhanguiniimgnmessduusudiunguinfnmngneiinl wut eduliindwiiegean vesnduiilo B8
A1ude vauzlna FOB a83dniniiwiznigssaukend (50.29+9.21 %MVIC) u1nndn dnAunwizniednln
(30.82+15.46 %MVIC) a8 ildudAyn19adf (p<0.01) wulhnaiu vazlwa BDB v0unAnIwizneszauand
(55.85+7.19 %MVIC) 11nn1 dnfwiwizneilnlug (32.18+14.24 %MVIC) oesiitudAyveada (p<0.001) dau
ﬂ?ﬂluvl,w%ﬂé’wmﬁagjdqm voenauilo BB v vauring FDB way BDB ix‘mhaﬁfnﬁmﬁ%aamdﬂﬂﬁmmL.Lmnm"m
fu vaurdindulninduniogean vesndude LD duruay LD fudhe vasing FLS searinsdnfimimenie
seauusnd (4.72+3.99 %MVIC wag 4.83+2.97 %MVIC) HosnintnAwnwiznietnlvi (14.41+15.46 %MVIC uag
10.17+9.36 %MVIC) aeafltfudndgmieada (p<0.05) uazadulnihgsanvosndude LD duvan vaslna BLS
serirsnAnmznessauwsnl (6.43+2.91 %MVIC) Weenintnfwiwiznelnlvg (15.74+12.43 %MVIC) 9E19
HlpdAgMneadia (p<0.05) 1wy dau@ﬁulﬂﬁ@aajmamé’mLﬁaﬁaﬂénm"wusﬁw vauglna BLS szuinadniviiia
anangullaifiauunndiedtu uenainiedulaihnédudegegavondunio RE fuwnvusina AT sewdtednimn
wzneszaultny (59.09+26.45 %MVIC) uinnindnAwiwizn1einlmi(19.10£12.25 %MVIC) ag1sddsdAey
y3adin (p=0.001) dhurduluihndsiiogeanveandunie RA drurmumsina AT nérnide PM duan vsTna

SC uay ndnuiiia TB Auvvaselna ST sewirsiniwiaesngulifinmnuuwansineiu A Table 2.

Table 2. Presents a comparison of the mean (X) and standard deviation (S.D.) of peak electromyographic

(EMG) activity during the seven mandatory poses between elite bodybuilders and novice bodybuilders.

peak EMG during the elite bodybuilders novice bodybuilders
Statistical
mandatory poses p
X S.D. X S.D. value
(%oMVIC)
FOBY
Right BB® 48.73 16.78 50.64 31.29 Z'=-0.37 0.70
Left BB 50.29 9.21 30.82 15.46 Z=-3.10 <0.01
BDB
Right BB 45.83 12.02 44.48 21.69 t'=0.17 0.86
Left BB 55.85 7.19 32.18 14.24 t=4.68 <0.001
FLS
Right LD 4.72 3.99 14.41 15.46 Z=-2.04 <0.05
Left LD 4.83 297 10.17 9.36 Z=-1.96 <0.05
BLS
Right LD 6.43 291 15.74 12.43 Z7=-2.11 <0.05
Left LD 7.17 8.33 13.42 1291 Z=-1.51 0.13
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Table 2. Presents a comparison of the mean (X) and standard deviation (S.D.) of peak electromyographic

(EMG) activity during the seven mandatory poses between elite bodybuilders and novice bodybuilders.

peak EMG during the elite bodybuilders novice bodybuilders
Statistical

mandatory poses p

X S.D. X S.D. value
(%MVIC)
SC
Right PM 22.45 6.90 30.23 20.60 Z7=-0.22 0.82
ST
Right TB 43.10 8.21 42.69 22.52 t=-0.05 0.95
AT
Right RA 50.19 16.23 42.12 13.63 t=1.20 0.24
Right RF 59.09 26.45 19.10 12.25 7=-3.32 0.001

Note: TIndependent t-test was conducted at a significance level of p < 0.05.

"Mann-Whitney U test was conducted at a significance level of p < 0.05.

"The seven mandatory poses consist of FDB (front double biceps), FLS (front lat spread), SC (side chest), BDB (back double
biceps), BLS (back lat spread), ST (side triceps), AT (abdominals & thighs).
5The muscles measured for electromyographic (EMG) activity include BB (biceps brachii), TB (triceps brachii), LD (latissimus

dorsi), RA (rectus abdominis), RF (rectus femoris), and PM (pectoralis major).
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muqmaaiwuﬂismwa’auﬂmqmnm"lﬂa]fﬁ“wwamamwmamﬁwmﬁmﬁawﬂmﬁm (Lecce et al., 2025)
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