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Comparison of Peak EMG Amplitude on Low Back Muscles
according to Asymmetric Load Center of Gravity and Trunk
Lateral Bending while Lifting
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Abstract This study was aimed at the relationship between peak EMG amplitude on low back muscles acting
on L5/S1 and load center of gravity, trunk lateral bending while lifting an object. Musculoskeletal disorders
including low back pain can occur even when handling heavy objects only once as well as when doing
non-heavy materials repeatedly. 11 male subjects with average 23 age were required to lift a 15.8kg object
symmetrically three times. Peak EMG amplitudes on 6 muscles related with L5/S1 were recorded and analyzed.
The lifting conditions consisted of lifting symmetric load with no trunk lateral bending, asymmetric load with
no trunk lateral bending, and asymmetric load with trunk lateral bending to the load center of gravity within an
object. The results showed that peak EMG amplitude on back muscles contralateral to load center of gravity
was observed greater in comparison with the symmetric load. Also, in case of lifting asymmetric load the
posture with trunk lateral bending increased peak EMG amplitude on muscles contralateral to load center of
gravity more than with no trunk lateral bending. This research can be used as one administrative intervention in
order to reduce the low back pain incidence with suggesting workers that they keep the trunk not bending to
load center of gravity if possible when lifting a heavy asymmetric object.
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[Fig. 1] Safety Margin Concept able to Explain the
Relation between LBP and Applied Load
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[Fig. 2] Effects of LCG Movement on Bilateral Hand
and Low Back Muscle Loads
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[Table 1] Average Peak Amplitudes of all Subjects on Each Muscles according to SP, AP, and AB Conditions(Unit: z V)

Longissimus Iliocostalis

Multifidus Peak Amplitude

Mean Peak .
Sources : A A Amplitude Difference
Right Left Right Left Right Left P (Left - Right)
SP 116.94 123.13 146.90 167.21 112.81 123.50 131.75 12.40
AP 110.36 132.66 125.44 184.22 103.45 125.30 130.25 34.35
AB 106.13 147.28 105.66 201.20 90.29 149.17 133.29 65.19
o 2AZRE EMG 459 5 WAs] fell Ay A2l AXE A HA 7P Z14E A kgl

I Qe FHE AL BE 52 AAE A AE 39
AR A Yol= AY AT Fo5k3lal(Random
Ordering), A1 Abolell 558 FAAS Holsto] A
(Before) Al#o] o|F(After) AlRol et Ja-g Ha5}
SHAT

EALAS Miniab 160] o] §Helom, EAH §ol
2z()L 0.050|t). T ZoA] Error Bar: HEZEQA}
(Standard Error)E UERHTE

4, A3t &4
T 12 6719 3]g]Z80] SP, AP, AB ZZo||A] UM
< Hole BE 7A3%}9] Peak EMG FE HuV)S

A
upRe} = g €o] Hit Peak A& = n]A3A}
9 BE I5oA 5 HET} 59| Peak ES H
3k grolu, e A BE PR 2 Peak 4]
ZoA| 9-Z Peak MEZ W gho|t}. 37H9] &8 F A5
ZLoj|A] Peak XEo| 74 =A etk

4.1 Peak EMG ZIZo| #¥ Sut

3 194 Mean Peak =2 SP, AP, AB ZHojA]
130(+a)uVE 2pe|7F LhA] b= A 4L o] 7o) SA1%
o2 golsil Aol7t giA otws] sl theol 4
Abgajo] Ak (3 21 #9350 HRE A5
T 2ol A UERS Z)F Peak &2 H4SF Mean Peak
EMG R Z& Z&H4=2 3lo] One-way ANOVAE AA]
gk Axjoltk. SP, AP, ABS] 37}4] 2794 Mean Peak
EMG ol folat Aol7l Ueha aiskthp >

7IEo R AL QoA - - BOoR o]FoR] S5
goz el g ZoflA] Peak EMG o] F7IjE
oA sk % &3 lolth whEhA

[E 2] One-way ANOVA(ZF} - & Peak EMG XZ )
[Table 2] One-way ANOVA(Mean Peak EMG on Bilateral

Sides)
Sources DF SS MS F P
Conditions 2 51 25 0.02 0.98
Error 30 44,528 1,484 - -
Total 32 44,579 - - -

4.2 2HAEHL Xt &H 7|20l Peak
EMG ZTIZ0| O0|X|l= szl2K2 fIX]

T 19) 0pat 9 BAZA] 9172} A 712
wet 22 S|egat 92 |24 WA Peak
AEY LS vas] 918 =AE Ao, gy 2
4] BH(SP)E k= HIHA FASAH S (AP, AB)
of|A] Peak X£9] z}ol7} AA YehtaL, HIHA FAS
HE] e FAE HOR 7]80l= 2A(AB)O] 7]&0]A
Y= AP ET} F - @ Peak X1Z9| Zpo|7} A Lt
Epdth ol FloA =9 # - & A I8 Y
o] 851 Aol Utk oA & YulE Adrh

25 3709 259] Bt Peak EMG HZof A £ 3
7N 259 HHF Peak EMG ZIZL& Wl Z}(Peak EMG
Amplitude Difference, nV)S F&H4E 5lo] SP, AP,
AB oA FAHSR {o5tA Apol7t v=A] dot
7] Q8 FAREAlo] AAEch

[E 3] One-way ANOVA (F} - & Peak EMG ZZ z}o))
[Table 3] One-way ANOVA(Peak EMG Amplitude
Difference on Bilateral Sides)

Sources DF SS MS F p
Conditions 2 15475 7,737  12.92 0.00°
Error 30 17,973 599 - -
Total 32 33,448 - - -
*:rp <005
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[ 3]9] Aol 4 10| SP, AP, AB E §.0]3t
Aol7t ek Sekp < 0.05). FAFAS] Tk @
E%s" W|(SP vs. AP) T-S-HE rtestA] p = 0.0092, X} -

4 Pesk EMG kel Aolol) A1) o2 2
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FASHE A B4 H5A AAZEY 7S5 1?—4@
(AP vs. AB) tJ-2HE rtestA] p = 0.002%, F} &=
Peak EMG %] Aol A 7|0l 27014
24 ehdchn # 4 9ok B 2 o9l g Al
7] fi2oll &5 sleISRrte 25 5250l A] Peak
Aol A Liekitis @ & SlERuA 7H,

4.3 HItHE FASAe A FBAl & 7]
20| tiEY2e| 2] Peak EMG TIXE
2 B7HZI=71?

Peak H&l= F} - =9 X35} & Maximumi} #3H o]
SR AFOHE HE s, RAEUeR Qg
Peak EMG 29| Z=7}o] A4 7]&e o2 <213t Peak
EMG 212 27171 Sal4A oA FAEH 245 7]

Zo] B AL FE ARt & Foprt 2-gste] 25 5
225 9 A 59 AAR I 17 19] Safety Margin
< A it

a9 s v FASAS] EXCIA APLE ABoJA]
At 5 ) SolA] BAYSE Peak FES H|wel
O zol, JAIE FASH o= 71831 ABY] F¢
7 AAE 71g0lA] ok APHUE HZ FEISolA
Peak Z1Zo] 34| UepdT) & Peak Z1Z9] zlol= tf$-
I ttesto]] Al p = 0.046 0.2 F-OJ5HA Apo]7h YERTh
webx] Al HA 7HeE 71ZER] okt

180

AP AB

[O2! 5] APS} ABoj|A] F= 5]8]2S52] Peak EMG #l
Z(u V)

[Fig. 5] Mean Peak Amplitudes(x V) on Only Left Low
Back Muscles according to AP and AB
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