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Change of Pain, Lumbar Sagittal Alignment and Multifidus
after Sling Exercise Therapy for Patients with Chronic Low Back

Pain

Seung Jin Park’, Ji Hyun Moon?, Yun A Shin®

Major in Exercise Physiology, Department of Physical Education, Graduate School, Dankook University, Cheonan; 2Major in Principle of Athletic
Training, Department of Kinesiology and Medical Science, Graduate School, Dankook University, Cheonan; *Department Prescription &

Rehabilitation of Exercise, Dankook University, Cheonan, Korea

Purpose: This study examined the effects of sling exercise therapy on vertebral alignment, VAS, muscle activity, and multifidus of pa-

tients with chronic low back pain.

Methods: Simple random sampling was used to divide the patients (n=116) into the sling exercise therapy group (SETG) and conserva-
tive physical therapy group (CPTG), with each group provided a intervention program in 3 sessions a week for 12 weeks. The lumbar lor-
dosis angle (LLA), lumbar intervertebral disc angle (LIVDA) for vertebral alignment, lumbar muscle activity, and multifidus atrophy were

measured before and after the intervention.

Results: SETG showed significant changes in LLA, LIVDA of rate of change (delta score), and in relieving pain. The right-left balance gap
for the lumbar dynamic muscle activity decreased after the intervention. The SETG showed significant changes in the grade of lumbar

multifidus atrophy.

Conclusion: The sling exercise therapy program is an effective exercise therapy method on vertebral alignment, muscle activity, recovery
from multifidus atrophy, and pain relief for patients with chronic low back pain.

Keywords: Sling exercise therapy, Low back pain, Sagittal alignment, Multifidus
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SETG: Sling exercise therapy group, CPTG: conservative physical therapy group, BMI: body mass index, VAS: visual analog scale.



The Effect of S-E-T on Lumbar Function of Patients with CLBP
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Figure 1. Roentgenography.
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Figure 2. Graded the MF muscle atrophy. (A) Normal multifidus and erector spinae muscles, (B) Mild multifidus degeneration, (C) Moderate multif-
idus degeneration, (D) Severe multifidus and erector spinae muscles degeneration.
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Table 4. The changes of sagittal alignment of LLA and VAS (M£SD)
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&9 5A BAto] AR B RATEG FALOZ So3
a0E3 RN %“F/Hp 05,d=-0.47). 1314 712k

05), EF-sAZATO]
OJgt H3}-&(p <0.01) 2t «IUI A= iliii#% LERATHd =-0.51).
L4-15 3273712 A7]0] w2 F-0f7h ZFo|2Kp <0.001) o288
THE e om(p<0.001), £ A 2R o] FAA 02§25
H9FE(p < 00D 2] 2 A HE UERHTHd = -0.51).

[tems Groups (n) Pre Post 2% ES (d) F
VAS (score) SETG 6.09+0.87 2.58+0.66 -57.17+£11.10 G 0.093
0.36 T 1,383.708"**
CPTG 5.89+0.86 2.72+£0.61 -53.03+£11.48 G*'T 3.702
LLA (%) SETG 20.45+9.93 23.60+6.79 43.56+101.18% G 0.117
-0.54 T 8.027**
CPTG 21.57+10.67 21.34+9.75 4.15+29.53 G*'T 10.823**

SETG: Sling exercise therapy group, CPTG: conservative physical therapy group, G: group, T: time, G*T. group*time, VAS: visual analog scale, LLA: lumbar lordosis angle,
ES (d): effect size Index of t-test on means for different delta score, small-0.20, medium-0.50, large-0.80 (Cohen, 1977).
#Different delta score by independent t-test, *p<0.05, #p<0.01. *Different score by two way repeated measures ANOVA, *p<0.05, **p<0.01, ***p<0.001.

Table 5. The changes of sagittal alignment of LIVDA (M+SD)

ltems Groups (n) Pre Post A% ES (d) E
L1-12 (%) SETG 475+2.43 5.22+1.30 48.06+102.28* G 4.389*
-0.47 T 2.581
CPTG 561+£2.02 581+£2.67 11.49+48.31 G*'T 0415
L2-13 (") SETG 6.89+2.74 6.70+£1.76 11.22+£54.28 G 0.107
-0.03 T 0.129
CPTG 6.63+2.61 6.69+244 9.75+34.42 G*'T 0457
L3-14 (%) SETG 8.53+2.85 9.22+1.85 17.18+37.14% G 0.623
-0.51 T 3.750*
CPTG 8.50+3.05 8.52+2.61 2.85+15.80 G*'T 3.385
L4-L5 (%) SETG 877+457 10.88+3.03 63.98+136.10% G 0.023
-0.51 T 17.971%**
CPTG 9.92+4.28 9.94+3.62 12.47+50.09 G'T 17.136***
LSA (°) SETG 14.12+£552 14.54+2.87 15.50+£44.27 G 1.136
-0.22 T 3.017
CPTG 13.24+£475 13.78+£4.06 8.01+19.89 G*'T 0.047

SETG: Sling exercise therapy group, CPTG: Conservative physical therapy group, G: Group, T: Time, G*T: Group*time, LSA: lumbosacral angle (level of LIVDA L5-S1),
ES(d): effect size Index of t-test on means for different delta score, small-0.20, medium-0.50, large-0.80(Cohen, 1977), LIVDA: lumbar intervertebral disc angle.

Level of lumbar inter vertebral disc angle: L1-L2, L2-L3, L3-L4, L4-L5.

#Different delta score by independent t-test, *p<0.05, #p <0.01. *Different score by two way repeated measures ANOVA, *p<0.05, **p<0.01, ***p<0.001.
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Table 6. The changes of dynamic muscle activity between group (M +SD)

Seung Jin Park, et al.

Groups (n) Pre Post 2% F
SETG Left (n=34) 24.94+12.75 6.59+3.26 -70.00+ 13.26* G 0.54
T 176.937***
Right (n=21) 26.86+£11.33 7.67+2.89 -69.63+9.32* G*T 0.088
CPTG Left (n=36) 2428+12.71 12.58+8.00 -41.68+47.68 G 0.057
T 104.162***
Right (n=25) 23.00+13.99 12.60+£8.14 -16.57£102.01 G*T 0.358

SETG: Sling exercise therapy group, CPTG: conservative physical therapy group, G: group, T: time, G*T: group*time.
#Different delta score by independent t-test, *p<0.05, #p<0.01. *Different score by two way repeated measures ANOVA, *p<0.05, **p<0.01, ***p<0.001.

Table 7. The changes of multifidus muscle atrophy in lumbar region (M£SD)

[tems Groups (n) Grade Pre (n) Post (n) 2% F
MMAG SETG (55) Mild 20 40 100.00 G 0.093
Moderate 31 14 -54.84
Severe 4 1 -75.00 T 31.757***
CPTG (61) Mild 34 36 5.88
Moderate 19 20 5.26 G'T 14.351***
Severe 8 5 -37.50

SETG: Sling exercise therapy group, CPTG: conservative physical therapy group, MMAG: multifidus muscle atrophy grade, G: group, T: time, G*T: group*time.
*Different delta score by independent t-test, *p<0.05, #p<0.01. *Different score by two way repeated measures ANOVA, *p<0.05, **p<0.01, ***p<0.001.
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