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Changes of Muscle Activation Pattern of Trunk Muscles during Whole-body
Tilts with and without Axial Rotation
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Determining of the exercise intensity is very important in terms of induction of low fatigue during
exercise. Little information is available on the contraction level of the trunk muscles during whole
body tilts with and without axial rotation. This study was to investigate the difference muscle
activation level according to axial rotation. Twenty subjects were participated. The muscle
activities of the five trunk muscles were bilaterally measured at eight axial rotation angles with 12
tilt angles along 15° intervals. The results showed that tilt with 45° axial rotation was more
balanced in the same tilt angle and was maintained approximately level of 40% MVC at over 60°
tilt angle with respect to co-contraction of abdominal and back muscle. Lumbar stabilization
exercise using whole body tilts would be more effective with axial rotation than without axial
rotation in terms of muscle co-contraction.

Key Words: Axial Rotation (% 3|7%), Lumbar Stabilization Exercise (25 M43} &), Muscle Co-contraction (25 &
AN 4%), Whole Body Tilt (M4 7]2¢)
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Fig. 1 Schematic demonstrations of an example of whole
body tilts and tilt with axial rotation
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Table 1 Result of the Repeated Measures ANOVA
for %MVC of the SEMG of 5 trunk muscle
during whole body tilt and 45 ° axial rotation

e S
Forward tilt | Backward tilt Tl.h with 45
axial rotation
F P F P F P

RA ]2.934 | <0.05 | 33.189 |<0.001| 6.811 |<0.001
EO |3.214 | <0.05 | 3.805 |<0.01| 3.502 | <0.05
I0 | 1.706 | NS | 3.228 | <0.05| 1.662 | NS

ES [3.959|<0.01| 1.888 | NS | 4.178 | <0.05
MF | 3.621 | <0.01 | 3.754 |<0.01| 5.337 | <0.01
NS indicates not significant (RA, Rectus Abominis; EO,
External Oblique; 10, Internal Oblique; ES, Erector
Spinae; MF, Multifidus)

axsgen, feqel W@ AF 4L
Bonferroni 7AAE ANt EAFH F95F
a=0.05 = A A3t}

3. Ay

3.1 Hhc't 7124

ATl A" A4 259 %MVC §> 23
=3 %ﬁ& of=o] WS Ab&sldth. Ay
R R
o %@E}-%P}“Oﬁ RS RARA
chim A4 A% A9 2w sl e
NEALZS AR 4 7] 259 FHYET} ol
A HEaS & F UATh (Table 1) HE7]1E&4)
60°, 75°dlA] Tl HFEV Yo ZIRAHARE
40%MVC & 2331, 90°| A= g ZHT #F
71d2e] SARE S7HIRH (Fig. 2)
90.00
80.00
70.00
% i i Bbwd15°
£ Bty Bbwd 30°
"g 20,00 e IL i
L e = Mbwd6l;

i e mbwd 75°

10.00 - i e R =

0.00

RA EO 0 ES MF
5 trunk muscles

Fig. 2 Changes in the % MVC level of 5 trunk muscles
due to increased forward tilt angle. Fwd indicates

forward

Fig. 3 Changes in the % MVC level of 5 trunk muscles
due to increased backward tilt angle. Bwd
indicates backward
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Table 2 Comparison of 5 muscle activities (%MVC) between whole body tilts (>60° ) with and without 45°, 90° axial
rotation in the forward and backward directions, respectively

Muscle Axial rotation angle (°) Mean difference
(%MVC) 0°(1) 45°(2) 90°(3) H-(2) D-3) 2)-3)
Fwd 60° RA 3.74+3 .48 4.3843.67 10.114.33 -0.64 637" 573"
EO 7.84+4.37 11.0247.17 | 25.81+10.79 -3.18 -17.97"° -14.79™"
10 14.81+8.18 | 13.79+7.02 | 21.80+10.94 1.02 -6.99" -8.01""
ES 4435+13.54 | 34.50+10.40 | 16.07+5.77 9.85™" 28.28"™" 18.43"
MF 44.17+18.22 | 35.44+11.13 | 15.51£7.25 8.73" 28.66™" 19.93"
Fwd 90° RA 7.57+5.58 12.63+11.04 | 27.57+21.57 -5.06"" -20.00"" -14.94™
EO 20.95£19.23 | 36.44+35.95 | 44.66+25.62 -15.49" 23717 -8.22
10 41.28434.61 | 31.20£25.97 | 26.96+14.42 10.08™" 11.32° 1.24
ES 55.95£30.81 | 44.21+18.68 | 19.4243.68 11.74" 36.53"™"" 24.79™"
MF 44.08+17.69 | 39.38+10.95 | 22.91+14.78 4.70 2117 16.47""
Bwd 60° RA 56.27422.32 | 33.05£11.41 | 10.11+4.33 23.22" 46.16™ 2294
EO 38.80422.01 | 36.16£16.59 | 25.81+10.79 2.64 12.99° 10.35"
10 31.11+£18.63 | 22.49+7.92 | 21.80+10.94 8.62" 9.31 0.69
ES 4.50+2.46 4.75+2.72 16.07+5.77 -0.25 1157 -11.32™
MF 6.68+5.87 5.94+3.02 15.51£7.25 0.74 -8.83"" 957"
Bwd 90° RA 80.18+12.31 | 54.37+14.67 | 27.57+21.57 2581 52,61 26.80°""
EO 32.2049.17 | 43.64+19.06 | 44.66+25.62 -11.44™ -12.46" -1.02
10 59.30+44.80 | 36.10£19.34 | 26.96+14.42 23.20° 29.34™ 6.14™
ES 10.27+6.35 11.23+4.69 | 19.42+3.68 -0.96 -9.15™ -8.19™
MF 19.65+15.32 | 11.1629.25 | 22.91+14.78 8.49™" 326" -11.75™
"p<0.05, “p<0.01, "*p<0.001
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