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Comparison of Muscle Activities of Trunk and Lower Limb

during Bow and Squat Exercises

Ji-won Shon', Hyung-won Lim?
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Purpose: The purposes of this study were to examine muscle activities of trunk and lower limb during squat and 108 bows exercises and
to provide objective data for establishing a training method for improving muscle strength of trunk and lower limb.

Methods: Twenty normal healthy subjects participated in this study. Each exercise was divided into five periods. Muscle activities of
trunk and lower limb in each period of both 108 bows and squat exercises were measured and analyzed by independent t-test.

Results: In starting, mid-flexion, mid-extension, and end period muscle activities obtained from 108 bows exercise were significantly
higher than those from squat exercise. However, in the final flexion period, muscle activities of multifidus, elector spinae, rectus femoris,
biceps femoris, and tibialis anterior from squat exercise were significantly higher than those from bow exercise.

Conclusion: In this study, high muscle activities in most muscles of trunk and lower limb were observed from all periods of 108 bows ex-
ercise except the final flexion period. Therefore, it is likely that 108 bows exercise rather than squat exercise is more suitable for high
strength exercise to improve muscle strength of trunk and lower limb and thus will be applicable for strengthening muscles of trunk and

lower limb of patients.
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Table 1. The comparison of muscle activities of trunk and lower limb in each period during squat and bow exercises

Exercise (%)

Period Variable t p
Bow Squat

Start MT 17.58+7.26 10.80£5.69 -3.282 0.002*
ES 11.40+£6.87 6.37+2.92 -3.015 0.005*
TrA 12.53+6.50 11.92+7.75 -0.271 0.778
RF 19.12+9.16 6.35+5.76 -5.279 0.001*
BF 7.90+£4.28 3.92+3.59 -3.194 0.003*
GCM 7.75+6.68 6.12+7.01 -0.756 0.455
TA 12.17+£8.55 2.69+221 -4.797 0.001*

Down60° MT 30.86+£11.60 31.86+£15.40 0.231 0.819
ES 25.07+£11.82 30.35£10.89 1.470 0.150
TrA 13.62+£5.95 9.27+5.56 -2.390 0.022*
RF 54.39+20.39 47.72+20.63 -1.028 0.310
BF 17.95+12.50 9.87+4.59 -2.713 0.010
GCM 14.47+13.21 3.45+1.59 -3.706 0.001*
TA 4495+19.20 34.78+18.08 -1.725 0.093

Full MT 7.93%£7.75 30.52+£14.78 6.052 0.001*
ES 4.92+2.89 3561+1453 9.261 0.001*
TrA 8.66+8.20 9.24+5.68 0.262 0.794
RF 3.37+£1.96 65.12+26.46 10.411 0.001*
BF 4.71+3.76 11.35+£6.76 3.844 0.001*
GCM 3.31+3.19 4.82+2.88 1.566 0.126
TA 3.40+£3.73 57.05+20.94 11.278 0.001*

Up60° MT 55.40+22.25 42.75£17.83 -1.983 0.055*
ES 49.26+19.85 34.59+13.03 -2.764 0.009"
TrA 27.65+17.90 13.40+7.17 -3.303 0.002*
RF 84.23+19.47 69.11+£26.28 -2.067 0.046*
BF 2844+17.71 14.59+6.32 -3.294 0.002*
GCM 33.96+25.54 5.10£497 -4.960 0.001*
TA 47.99+26.75 2341+£12.65 -3.715 0.001*

End MT 23.81+£12.38 13.87+5.58 -3.296 0.002*
ES 11.18+£6.33 8.23+4.14 -1.748 0.089
TrA 12.67+7.16 10.59+6.64 -0.951 0.347
RF 22.20+£1454 6.78+6.17 -4.367 0.001*
BF 9.02+7.44 5.22+3.68 -2.048 0.048"
GCM 9.88+9.66 5.54+6.49 -1.668 0.104
TA 11.46+9.68 2.64+2.42 -3.951 0.001*

Values are presented as mean+ standard deviation.

Start: start period, Down60°: mid-flexion period, Full: final flexion period, Up60°: mid-extension period, End: end period, MT: multifidus, ES: elector spinae, TrA: trans-
verse abdominis, RF: rectus femoris, BF: biceps femoris, GCM: gastrocnemius, TA: tibialis anterior.

*p<0.05
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Bow and squat exercise

075HL7]kﬂ21i465an,U14ﬂ5162+624kgﬂ2ﬁ%

= A AR AE Hof| B gite]] digt 21} 25 ol
gk A EaL Adol Fofstglon], At Zhol FolAof Agst
Ak AR AA 7152 1) 250t six] 2] BA7HE WS
off Algte] gli= 2k 2) A o] AollA A 674 F<t 51A] 4
o TFol =A% 3) 2 678 o]l sHA] el dhgh 2] 233}
52 OHA] g AL 4) SHA] Tl Adto] gl A4 231 BEFE
58 A= skl

N
nx
ook
0E
¥

o
2 o
&
m

Desk DTS EMG system (Noraxon inc, Scottsdale, AZ, USA, 2007)Z ©|
$ol0] BB AFE F4 A T DAL ALEE S5
o]

AT HAR ol 7= AL 2 A wR S A|Asla &5
2% 45 5 250m of3} AR 2 AR WA 2 A3450ch
2 A3]8 Ag/AgCl wet-gel exectrode (Blue Sensor, Medicotest, Ol-

stykke, Denmark) & A-8-8}%ck Al £442 Noraxon MyoResearch
wftvre 368 4851 400 A0l 1552
(sampling rate)< 1,024 Hz, 10-450 Hz2] Band pass filterS AF-8-5}%1.2.

], 2} (full wave rectification) 2] 2] & A< H++ A4~ (root

JKPT

mean square, RMS) 2.2 A 2]s}o] o}A7] e 2 Hglslo] E431%]
o} 47+9] 24 182 F 84S (maximum voluntary isometric

contraction, MVIC) 0.2 AeF35}5}10 100% MVIC 71O 2 AR5}tk

2l

(1) 2= M= 25 9Ix| & Host

HBOET} AFE B2 F A7 ShAle] 008 2 B Sopu
7] 218l 7|% AF-ES 275l 7F Q0] A Bz} 02|12 ARE}
Ak AT 52 9| e RS Fxso] $-20) chal(mulif-
dus, MT), 2379 (L2 elector spinae, ES), -2 (transvers abdomi-

nis, TrA), thE] &) (rectus femoris, RF), T E] 015X (biceps femoris, BF),
H|5(gastrocnemius, GCM), 7474 X (tibialis anterior, TA)of] 3ZH
=& TR Aok S 1%t ) S A 5 Al didAke &
= T AAR ARl A ARYEIIE 2F 252 2 524
Al T B =E 35] W Skl om, 52 5ot Ak 2 RMS
Aot - A npA e 125 A| 913t 32 F9ke] et FAE A%
2 100%MVICE A3}tk

>~

J{N-

R

BE @7 dRel 7 7H) 20 2 4 £ 50 ATE BRelA 7
208 2B vsp) Ho}oq 5 7&2 e ]
20 2 Holslgirk 4 25 ) A% 0 30 F8 TN 7oA

SQ-start SQ-mid flexion

SQ-final flexion

SQ-mid extension SQ-end

Bow-start Bow-mid flexion

Bow-final flexion

Bow-mid extension Bow-end

Figure 1. Representative pictures showing each period of both squat (top panel) and bow (bottom panel) exercises. Each exercise is divided into
five periods including start, mid flexion, final flexion, mid extension, and end periods.
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Bow and squat exercise
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