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{Abstract>

Purpose : The purpose of this study was to evaluate the effects of back muscle stretching on the flexibility of

spinal column,

Methods : The subjects were consisted of healthy adults (18 of females, 22 males ; mean aged 21.83) from 18

to 29. All subjects randomly assigned to the control group, back muscle stretching group. back muscle

stretching group received back muscles stretching for 20 minutes per day and 3 times a week during 3 week

period. Spine motion analyzer (Spinal Mouse) was used to measure the flexibility of spinal column. All

measurement of each subjects were measured at pre-experiment, after 10 days, and after 21 days.

Results : The results of this study were summarized below

1. The sacral tilt angle of the hip joint of control group, back muscle stretching group was no significantly
differences at pre-experiment and after 10 days(p>0.5), but differency of each group occurred at after 21
days(p<0.5). the sacral tilt angle significantly increased at the back muscle stretching group rather than the
control group.

2. The thoracic vertebral tilt angle of the control group, back muscle stretching group was no significantly
differences at pre-experiment, after 10 days, after 21 days(p>0.5). )

3. The lumbar vertebral tilt angle of the control group, back muscle stretching group was no significantly
differences at pre-experiment, after 10 days, after 21 days(p>0.5).
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4. The spinal tilt angle of control group, back muscle stretching group was no significantly differences at pre-

experiment and after 10 days(p>0.5), but differency of each group occurred at after 21 days(p<0.5). the spinal

tilt angle significantly increased at the back muscle stretching group rather than the control group(p<0.5).

5. The length of the spinal column of control group, back muscle stretching group was no significantly

differences at pre-experiment and after 10 days (p>0.5), but differency of each group occurred at after 21

days(p<0.5). the length of the spinal column significantly increased at the back muscle stretching group

rather than the control group(p<0.5).

Conclusion : These data suggests that 3-week back muscle stretching improved the flexibility of sacrum, spinal

column, and also improved spinal column lengthening. Additional randomized controlled trials to more fully

investigate treatment effects and factors that may mediate these effects are needed.
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"ok 4AE B ez PR
BRE FUshA QA FTHolR| Y, 2003).

@ AF7PT olg2F

2027 AAFA — FA 10%, 43] B2

WEARAE 7Rz AlFsle AF 5 8F
£ =3 AIcAE Y, 2002).

gEE & Wy B2 Al A, FEXE 16cn0)
d 8EYA ¥a geth JuoldMRy B8 F3)
kool HEE o)A ¥ YHoldlMRE B&
wElopgti o] v, 2003).

2027F ZAEA] - F24 102, 438 wEEAA

i

4N olelx Bz AN BES

Fig 7. Spinal mouse setting

Fig 6. Lt Quadratus lumborum

2) 2

AT E © ABAA PHOR BT o)
£ BAAASlEl BAGIA SEF A glo] 4x
s AEY & e HFEEF 2H7)(Spinal
Mouso)® olg3te] Wwz 2EdY $30] dF
F4e WAE G A,

A7AE F T ABAA PHoz A3 Ay
£ Brle1slel BAelA SE A
A A8Y 5 e BFSE 247|(Spinal
Mouse)& ol §3to] Hie ~Edd 2Fo| HF
fedel mAE e BAsT.

Spinal Mouse(spinal mouse version 2.3 swiss. idiag

inc in troduction)t= AJ’}H(sagittal plane)ollA] 23
o Wejsh $EAE A DI B 40 4
B8 5 A " JIFoltHa® 11). o] 77
4 AFEe g5 A AgelA dsH b 3l
tHLiebig EM %, 2000; S. Keller &, 2000).
AL Rt Ao &3] g B

Fig 8. Spinal mouse



thEEelofets| A AllE AL

THOA M3 Alo]e] == 7)(Spinous process)$]
A 19X &G, 28E 71402 olr V% ¥
I BANHE oot X35 £437)(Spinal Mouse)Z
Fol(drag) Wl WPoz ANSAL,

A WFReNA BF7t 7g Hest 93k
A2 7188t HFE SHYT 28 g F &
o & wi $A3] FEEF A7) AEdA =3,
o g 4H3] 5F AR AuA e
He g F3A oy HMFES Z017) Y
DS EH8] AT & We d7Ezdd
3 SAHEAT 28la 2L 3 g ke 33
e 24t O PAEE SAAZ o] &It A

o v ok

3) AAzAE

Z73" AZ+E SPSS/Window(version 10.0)5 o
g8l FAANY sdon AqugA s =
g, 9%, A%, AFFH 257 SHA7)) ge
A FodE dotiy] 95 dYupx) Bag
(one-way ANOVA)S o]& 3tgoerm {942 a
052 3ok

—_

e 1z o ox

Table 1. General characteristics of subjects
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Part Control group(M+SD) Stretching group(M=SD)
Gender Male: 12 Male: 10
Female: 8 Female: 10
Age(years) 22.70+£3.16 20.95+2.28
Height(Cm) 169.30+8.69 168.10+9.60
Weight(Kg) 60.30+9.54 59.40+9.72

*p<.05

Fig 9. Upright posture

Fig 10. Flexion posture

Fig 11. Extension posture
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Table 2. Descriptives of the sacral tilt angle of the hip joint of control group, back muscle stretching group

Time Group Number Mean SD
Pre-experimental Stretching 20 55.75 35.36
Control 20 58.85 27.28

After 10 days Stretching 20 82.30 20.84
Control 20 75.45 26.11

After 21 days Stretching 20 99.40 15.84
Control 20 78.40 27.74

SD: Standard Deviation

Table 3. ANOVA of the sacral tilt angle of the hip joint of control group, back muscle stretching group

Time Group DF MS F P
Pre-experimental Between 96.100 1 96.100 .096 758
With 37898.300 38 997.324
After 10 days Between 469.225 1 469.225 841 365
With 21205.150 38 558.030
After 21 days Between 4410.000 1 4410.000 8.645 .006*
With in 19383.600 38 510.095
SS: Sum of squares
DF: Degree of freedom
MS: Mean square
*p< .05
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Fig 12. Comparison of Sacral angle
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Table 4. Descriptives of the Th-spine angle of control group, back muscle stretching group

Time Group Number Mean SD
Pre-experimental Stretching 20 -3.90 28.80
Control 20 5.50 30.55
After 10 days Stretching 20 -22.55 4481
Control 20 -12.65 41.15
After 21 days Stretching 20 -12.55 27.01
Control 20 -6.40 43.42
Table 5. ANOVA of the Th-spine angle of control group, back muscle stretching group
Time Group SS DF MS F P
Pre-experimental Between 883.600 1 883.600 1.003 323
With 33492.800 38 881.389
After 10 days Between 980.100 1 980.100 530 471
With 70327.500 38 1850.724
After 21 days Between 378.225 1 378.225 289 .594
With in 49683.750 38 1307.467
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-60
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Fig 13. Comparison of Th-sp angle
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Table 6. Descriptives of the L-spine angle of control group, back muscle stretching group

Time Group Number Mean SD
Pre-experimental Stretching 20 50.15 14.78
Control 20 59.40 13.83
After 10 days Stretching 20 48.20 16.68
Control 20 56.45 16.98
After 21 days Stretching 20 54.85 16.47
Control 20 51.25 21.29
Table 7. ANOVA of the L-spine angle of control group, back muscle stretching group
Time Group SS DF MS F P
Pre-experimental Between 855.625 1 855.625 4.176 .058
With 7785.350 38 204.878
After 10 days Between 680.625 1 680.625 2.401 130
With 10770.150 38 283.425
After 21 days Between 129.600 1 129.600 358 .553
With 13768.300 38 362.324
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Fig 14. Comparison of L-sp angle
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Table 9. ANOVA of the Inclination of spinal column of control group, back muscle stretching group

Time Group SS DF MS F P
Pre-experimental Between 1664.100 1 1664.100 1.965 .169
With 32173.500 38 846.671
After 10 days Between 4225 1 4.225 011 918
With 14997.150 38 394.662
After 21 days Between 3920.400 1 3920.400 9.599 .004*
With 15519.100 38 408.397

Table 8. Descriptives of the Inclination of spinal column of control group, back muscle stretching group

Time Group Number Mean SD
Pre-experimental Stretching 20 98.45 3345
Control 20 111.35 23.96
After 10 days Stretching 20 122.70 18.63
Control 20 122.05 21.03
After 21 days Stretching 20 141.65 16.16
Control 20 121.85 23.57

*p< .05

180
160
140
120
100
80
60
40
20

Inclination

Stretching group

Control group

‘—O—Pre-experimental
|
i-&——After 10 days

After 21 days

i
i
i
!
i
|

Fig 15. Comparison of inclination of spinal column
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Table 10. Descriptives of the length of spinal column of control group, back muscle stretching group

Time Group Number Mean SD
Pre-experimental Stretching 20 104.20 36.23
Control 20 99.75 3434

After 10 days Stretching 20 103.05 39.70
Control 20 82.55 24.77

After 21 days Stretching 20 77.65 33.50
Control 20 119.55 44.52

Table 11. ANOVA of the length of spinal column of control group, back muscle stretching group

Time Group SS DF MS F - P
Pre-experimental Between 198.025 1 198.025 159 692
With 47336.950 38 1245.709
After 10 days Between 4202.500 1 4202.500 3.839 057
With 41597.900 38 1094.682
After 21 days Between 17556.100 1 17556.100 11.311 .002*
With 58981.500 38 1552.145
*p< .05
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Fig 16. Comparison of length of spinal column
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