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Effects of Rehabilitation Exercise Program on Back Pain and
Inflammatory Markers in Workers with Occupational Low Back Pain

Sang-Kook Kim, Sang-Wook Lee, Jae-Hee Kim’

Department of Physical Education, Sejong University

Background: Inflammation may be one mechanism that causes low back pain (LBP). Although regular exercise
has an anti-inflammatory effect, little is known about the effects of exercise on serum inflammatory markers and
back pain in patients with LBP. The aim of this study was to investigate the effects of an 8-week exercise inter-
vention on back pain and serum C-reactive protein (CRP), interleukin-1p (IL-1p), and interleukin-6 (IL-6) levels
in automotive workers with LBP.

Methods: Male workers (n=15) with LBP completed an 8-week multi-component exercise program. Age-match-
ed healthy men (n=11) without back pain served as the control group (CG). Levels of serum inflammatory mark-
ers, back flexibility, and back pain using a visual analogue scale were measured at baseline and after the
8-week intervention.

Resullts: After 8 weeks, serum CRP levels were lower compared with baseline (P<0.05) in the exercise group
(EG), whereas IL-1p and IL-6 levels were not significantly changed. Back flexibility improved (P<0.001) and
back pain decreased (P<0.05) in the EG. No significant changes occurred in back pain, back flexibility, and se-
rum inflammatory marker levels in the CG over the same period.

Conclusions: CRP and back pain were both reduced and back flexibility improved with exercise in subjects with
LBP suggesting that exercise may play a role in reducing inflammation in subjects with LBP. This would lead to
improvement in pain and physical function.
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Table 1. Exercise program
Exercise component Exercise type Exercise amount
. . 2 supine s%ing exerc‘ises 5 days/week
Sling exercise 1 prone sling exercise 5-10 ditions. 2 set
1 standing sling exercise “ repetitions, 2 St
Swimming Freestyle swimming 4 days/week, 30 min
Quadriceps stretch
Hip adductor stretch
Supine trunk rotation stretch 3 davs/week
Stretching Supine trunk twist 0 aysiwee
Double-knee to chest stretch o
Upper and lower back stretch
The cat
Sitting pelvic til
Sitting pelvic circle 1 day/week
Gym ball Back extension 30 min
Jackknife
Flikin Up and downhill hikin ! day/weck
5 P 5 2Ys hrs with total 60-min break
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Table 2. Baseline characteristics of subjects

Variables Control (n=11)  Exercise (n=15)
Age (yr) 45.18+8.14 40.66+7.09
Weight (kg) 75.72+7.17 71.84+9.08
Height (cm) 173.09+4.98 173.26+5.20
Body mass index (kg/m?) 25.2942.47 23.9042.73

Values are mean+SD.

Table 3. Changes in back pain and back flexibility
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Figure 1. Back pain measured by visual analogue scale (VAS)
before and after the 8-week intervention. Results show im-
provement from baseline at P=0.035.

) Pre Post Group Period Interaction
Variables Group . .
exercise exercise F-value P-value F-value P-value F-value P-value
Control 0.29+ 1.06 0.27+1.01 .
VAS (cm) . 68.58+ <0.001 6.65 0.016 6.34 0.018
Exercise 4.84+ 1.48 3.56+1.89
: Control 11.61+ 6.84 11.65+6.95 )
Trunk flexion _ H 0.25 0419 3533 <0001  3464' 0001
(cm) Exercise 5.92+11.68 13.96+9.97

Values are mean=SD. VAS: Visual analogue scale.
"P<0.05, TP<0.01, *P<0.001: 2x2 ANOVA.
$P<0.05, ' P<0.001: Pre vs. Post-Exercise using Paired t-test.
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Figure 2. High sensitivity C-reactive protein (hsCRP) before - o] 21210 ], 141525) L
and after the 8-week intervention. Results shows improve- =9] axel dA|SIAH: o] Ae] FswtolA ¥H
ment from baseline at P=0.02. = olg|st E29] Ao} S == 8F AEeE
Table 4. Changes in levels of serum inflammatory markers

Variabl G Pre Post Group Period Interaction
anables roup Exercise Exercise F-value P-value F-value P-value F-value P-value
hsCRP Control 0.69+0.46 0.74+0.54

(mg/dL) Exercise 0.78+0.48 0.48+0.17' 030 059 238 014 64 0.04
IL-1B Control 0.25+0.26 0.37+0.22 1.89 018 004 085 243 o3

(pg/mL) Exercise 0.25+0.33 0.16x0.24 ' ) ' ’ ' '
1L-6 Control 1.35+0.90 1.37+1.09 0.87 036 033 057 046 0.50

(pg/mL) Exercise 1.18+1.44 0.89+0.43 ) ) ' ' ) '

Values are mean=SD.
"P<0.05: 2x2 ANOVA.
'P<0.05: Pre vs. Post using Paired t-test.
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