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Re-Examination of Trunk Flection and Extension
Are These Able to be the Indicator of the Body Flexibility

by
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ABSTRACT

From the previously published reports by the department of phys-
ical education in the ministry of education and the experiments
which consist of the mesurements of back and abdominal muscle
strength and trunk flection and extension, and the electromyogram
of back, abdominal, and leg muscle, trunk flection and extension,
which were well recognized as the indicator of the body flexibility,
were re-examined, The obtained results were as follows ;

1) Trunk flection tended to decrease from 1964 to 1988. As the
reason for this the development of physique, especially lower limb

length are major factor. It is not right to recognize that the body
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became stiff. _

2) There was no relation between abdominal muscle strength and
trunk flection, but significant reletion was observed between back
muscle strength and trunk extcnsion.

3) The muscle pain from lower limb, not back mainly prevented the
performance of trunk flection, The inhibition mechanism such as Ia
inhibition in neuro—muscular system were not observed,

4) The isometric sit—up exercise in 30 seconds increased the perform-
ance of trunk flection, It might be considered that Ib inhibition
mechanism partcipated,

'5) In trunk extension the development of body hight and sitting
hight were major factor, because the ratio, trunk extension to hight
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or sitting hight, didn’t change in relation to age,
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& 1 Comparison of mean values of physique, trunk extension and flection, and back strength in 1964

and 1988

Height Weight Sitting Height | Trunk Extension | Trunk Flection | Back Strength

Age (cm) (kg) (cm) (cm) (cm) (kg)
1964 | 1988 | 1964 | 1988 1964 1988 1964 1988 1964 1988 1964 1988
10 [135.5]138.6 | 27.6 - 33.7 73.6 74.7 45.2 45.2 8.6 6.9 61.6 57.4
11 | 138.2 | 144.5| 31.8 | 37.5 75.0 77.2 46.8 47.2 9.2 7.7 72.0 69.6
12 |143.7 |152.4 | 36.0 | 43.5 77.8 81.0 49.0 48.4 9.7 7.6 80.2 83.9
13 |150.9 | 169.1| 41.1 | 48.4 81.2 83.9 51.2 50.9 11.0 8.5 96.3 | 100.2
14 | 157.4 | 164.7| 47.0 | 53.8 84.6 86.9 54.0 53.4 12.7 9.8 16.1 | 117.0
15 |163.3 |167.8| 52.3 | 58.0 87.7 88.5 56.6 54.5 15.4 10.8 | 128.7 | 121.7
16 |165.7 | 169.5| 55.5 | 59.9 89.2 | 89.9 | 58.7 56.4 16.5 11.9 | 139.1 | 133.0
17 |166.5|170.4 | 57.1 | 61.7 89.5 90.2 59.0 57.4 17.2 12.8 | 146.0 | 136.4
18 |166.3 |1170.8 | 56.4 | 52.8 | 89.6 90.5 57.3 | 56.6 | 16.2 12.9 | 134.0 | 141.8
19 |166.5|170.9 | 57.2 | 63.0 89.6 90.6 56.8 56.3 16.0 13.1 | 136.3 | 141.9
20 |166.0 | 171.4 | 57.3 | 63.8 89.5 90.2 56.6 | 55.7 15.5 12.9 | 137.0 | 142.7
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#& 2 Comparison of the ratio of trunk extension and flection to height and sitting height,
and back strength to weight in 1964 and 1988

A T-Ex / H T-Ex / S-H T-Fx / H T-Fx / S-H BS/ W
5 1964 1988 1964 1988 1964 1988 1964 1988 1964 1988
10 33.36 | 32.61 | 61.41 | 60.51 | 6.35 | 4.98 | 11.68 9.24 | 2.23 1.70
11 33.86 | 32.66 | 62.40 | 61.14 6.66 5.32 | 12.27 | 9.97 | 2.26 1.86
12 34.10 | 31.76 | 62.98 | 59.75 6.75 | 4.99 | 12.47 9.38 | 2.23 1.93
13 33.93 | 31.99 | 63.05 | 60.67 7.29 | 5.34 | 13.55 | 10.13 | 2.34 2.07
14 34.31 | 32.42 | 63.83 | 61.45 | 8.07 | 5.95 | 15.01 | 11.28 | 2.47 2.17
15 34.66 | 32.48 | 64.54 | 61.58 | 9.43 6.44 | 17.56 | 12.20 | 2.46 2.10
16 35.43 | 33.27 | 65.81 | 62.74 9.95 7.02 | 18.50 | 13.24 | 2.51 2.22
17 35.44 | 33.69 | 65.92 | 63.64 | 10.33 7.51 | 19.22 | 14.19 | 2.56 2.21
18 34.46 | 33.14 | 63.95 | 62.54 | 9.74 7.55 | 18.08 | 14.25 2.38 2.26
19 34.11 | 32.94 | 63.39 | 62.14 | 9.61 7.67 | 17.86 | 14.46 | 2.38 2.25
20 34.10 | 32.50 | 63.24 | 61.75 | 9.34 7.52 | 17.32 | 14.30 | 2.39 2.24

T-Ex : trunk extension
T-Fx : trunk flection

B-S

: back strength
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H : height

S-H ! sitting height

W weight
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# 3 Mean values of physique, trunk flection and extension, and muscle stregth of the subjects

Height Weight Leg Length | Upper Limb Trunk
n Length Flection
(cm) (kg) (cm) (cm) (cm)
Male 20 168.1+5.49 63.0+6.33 91.1+3.97 72.8+4.31 16.21+4.78
Female 10 164.4+7.49 59.5+7.87 88.4+5.48 70.2£5.20 17.2+4.95
Trunk Back Body Fat Abdomen | Back Muscle
n Extension Strength Strength Strength
(cm) (ke) (%) (kg) (kg)
Male 20 52.3+9.04 | 199.11+42.99 10.8+1.61} 56.0+12.39 66.2+8.07
Female 10 52.3+8.27 | 178.0+47.76 13.6+4.73 | 50.4£15.54 63.8+£9.12

£ 4 Comparison of the ratio of trunk extension and flection to height, leg length, upper limb

length, and height-leg length and back strength to weight of the subjects

n TFx /H | T’Fx /L | T-Fx /U |T-Fx /H-L| T-Ex / H
Male 10 9.64+2.88 | 17.93+5.31 | 22.18%£6.90 | 21.09+6.12 | 31.16+5.48
Female 20 | 12.38+3.23 | 23.34%6.12| 29.69+7.93 | 26.40+6.62 | 33.22+4.29
n | TEx/L | TEx /U |TEx /HL| BS/W
Male 10 | 57.00£10.87 | 70.36+14.69 | 67.09+12.02 3.22+0.78
Female 20 |62.64+ 8.35|79.53+10.30 | 70.82+ 9.16 2.60£0.44
T-Fx : trunk flectipn H ! height
T-Ex : trunk extension L ! leg length

B-S

: back strength U

 upper limb length

H-L : height-leg length
W weight
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# 5 Correlation between trunk flection and extension and other items
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#+_ 6 Effect of isometric sit-up exercise in 30

seconds
Trunk Flection |Sitting Trunk Flection
(cm) (cm)
Before 6.7£2.52 6.3+4.97
After 10.94+1.88 11.3£2.75
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Height Leg Upper Limb Back Fat y Abdomen ([Back Muscle
Length Length Strength ° Strength Strength
Trunk
run. —0.0344 —0.0399 —0.0242 0.1420 —0.1578 —0.3386 0.1396
Flection
Trunk :
) —0.0309 —0.0764 —0.2826 0.3460 0.1577 —0.2009 0.4361*
Extension
T-Ex B-S/W TFx/H | T-Fx/L | T-Fx/U |T-Fx/H-L
T k * *
run_ 0.2817 - 0.2380 0.9947* 0.9897 0.9723 0.9897*
Flection
e T/Ex/H | T/Ex/L | T/Ex/ U [T/Ex/H-L
run
Extension | 10000 02845 14 g | g.o728* |  0.9180% |  0.9792*
*P<0.05
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@ M. Rectus Abdominis
@ M. Trapezius
@ M. Latissimus Dorsi
B 1 Electromyogram of trunk extension
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(@O M. Rectus Abdominis
@ M. Trapezius
@ M. Latissimus Dorsi
E 2 Electromyogram of trunk extension with assistance
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(B M. Gastrocnemius

B3 Electromyogram of trunk flection
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