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— Abstract —

Effect on Active Exercise Programsin Employeeswith Chronic Low Back Pain

Jin-Gang Hur, Jae-Cheol Song, Y oung-Man Roh?, Dong-Sik Park, Young-Ae Yang?, Y oon-Shin Kim?®

Department of Rehabilitation Medicine, Kangdong Sacred Heart Hospital, Hallym University
Department of Occupational and Environmental Medicine, College of Medicine, Hanyang University”
Department of Occupational Therapy, College of Biomedical Science and Engineering, Inje University?

Objective: To examine the relative efficacy of three active exercise programs for work-related, chronic
low back pain, and to observe to what extent the programs affected the mechanical stability of the lum-
bar region.

Methods: The subjects were 64 employees who were randomly divided into three groups to match the
three active exercise programs which were performed 3 times a week for 6 months. All subjects were
assessed with the same measurements at a pre-study examination, and then were reassessed at 2 weeks, 3
months and 6 months after the study.

Results: The pain intensity didn’ t show any significant difference among the three groups. However,
the Oswestry Disability Index showed significant differences among the three groups at 6 months and the
lumbar and thoracic exercise groups showed significant decreases compared to the general physiotherapy
group (p<0.05). Maximal stretching with both hands in the overhead direction showed a significant dif-
ference among the three groups at 3 months and 6 months, and the thoracic exercise group at 6 months
showed a significant increase in overhead stretching compared to the lumbar exercise and general physio-
therapy groups (p<0.05). The lumbar region angle of inclination showed significant differences among
the three groups at 2 weeks, 3 months and 6 months, with the thoracic exercise group being decreased
significantly more than the lumbar exercise and general physiotherapy groups at 6 months (p<0.05).

Conclusions: Exercise aimed at increasing thoracic mobility has an effect on lumbar stability.
Furthermore, it is far more effective for lumbar stabilization than general physiotherapy and deep muscle
strengthening lumbar exercise.

Key Words: Lumbar instability, Lumbar exercise program
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Fig. 1. Genera physiotherapy groups using by modalities and McKenzi€ s exercise
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1. Warming up

2. Exercise using training device

3. Cool down

Fig. 2. Lumbar stabilization exercise
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Exercise using training device: Using 4 different training(Lojer, Finland) devices, intensity is 60% of the maximum strength,

10 repetitions, 5 series, breaks 3 minute, speed slowly.
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3. Cool down

Fig. 3. Exercise for increasing thoracic mobility
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Exercise using training device: Using 4 different training(Lojer, Finland) devices, intensity is 60% of the maximum strength,

10 repetitions, 5 series, breaks 3 minute, speed slowly.
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Fig. 4. Measurement of lumbar region angle of inclination
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Table 1. The general characteristics of the study subjects Meant S.D.
L GPG LEG TEG
Characteristic (n=22) (n=21) (n=21) p value*
Sex, N(%) 0.2382
Female 9 (40.91) 11 (52.38) 14 (66.67)
Mae 13 (59.09) 10 (47.62) 7(33.33)
Age(yr) 42.09+ 13.76 43.05+ 13.93 38.24+ 11.46 0.4562"
Marital status, N(%) 0.3718
Married 17 (77.27) 14 (66.67) 12 (57.14)
Not married 5(22.73) 7(33.33) 9 (42.86)
Smoking status, N(%b) 0.0546
Current smoker 7(31.82) 3(14.29) 1(4.76)
Ex-smoker 3(13.64) 0 2(9.52)
Nonsmoker 12 (54.55) 18 (85.71) 18 (85.71)
Education , N(%) 0.2636
College 12 (54.55) 10 (47.62) 17 (80.95)
High school 6 (27.27) 6 (28.57) 1(4.76)
Middle school 4(18.18) 4 (19.05) 2(9.52)
Elementary school 0(0.00) 1(4.76) 1(4.76)
Type of work, N(%) 0.7789
Office working 8(36.4) 10 (47.6) 7(33.3)
Light manual handling 11 (50.0) 8(38.1) 9(42.9)
Heavy manua handling 3(13.6) 3(14.3) 5(23.8)
Work status, N(%) 0.9689
Regular job
(full time) 10 (45.5) 8(38.1) 8(38.1)
Irregular job*
(full time) 9 (40.9) 10 (47.6) 9 (42.9)
Irregular job
(part time) 3(13.6) 3(14.3) 4(19.0)

* calculated by Chi-squared test.
" calculated by one-way ANOVA.

t

including temporary worker, contingent worker, non-standard worker

GPG, general physiotherapy group; LEG, lumbar exercise group; TEG, thoracic

exercise group.
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5. 000000 00000 000 o0oob0d

O0O0O(VASY 00 0000000 00 00 O
0000 000 000 0O0O0. Oswestry 0000
(ODIY] 00 0,00 0 200 300000 00 O
0 000 000 0000,60000 0 00 00 O
00 000 0000 (p=0.170), Tukey 00 00 OO
0000 0OO00O0O(LEGY 0O0000O0(TEGY
0000 000000(GPGY 000 0000 00O
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Table 2. Characteristics of subjects with chronic low back pain Meant S.D.
. GPG LEG TEG
Variale (n=22) (n=21) (n=21) pvaluer
LBP duration (yr) 6.41+ 3.53 6.43+ 4.02 5.81+ 3.27 0.8190"
Symptom area, N (%) 0.5073
Low back 6 (27.3) 6 (28.6) 10 (47.6)
Low back & low extremity 11 (50.0) 8(38.1) 7(33.3)
Low back & low extremity
and muscle weakness 5(22.7) 7 (33.3) 4(19.1)
paraesthesia
Pain frequency, N (%) 0.2074
Pain-free 1( 4.6) 1(4.8) 1( 4.8)
Sporadic 12 (54.6) 16 (76.2) 14 (66.7)
Often 1( 4.6) 2(9.5) 4(19.)
Continuous 8(36.4) 2(9.5) 2(95)

* calculated by Chi-sguared test.
" calculated by one-way ANOVA.

GPG, gerneral physiotherapy group; LEG, lumbar exercise group; TEG, thoracic exercise group.

51



gooooooo 0O 170 0O 10 20050

000 D000 000 00 000O0(MSBHY O
00,0002000000000000000
00.30000 0 00 OO0 000 000 0000
(p=0.0466), Tukey 00 0O 00 0000 0OO0O
000 0000 0000000 000 0000 000
00(p<0.05). 00 O 600000 O OO0 OO0 OO
0 000 0000 (p=0.0079), Tukey 00 OO OO
0000 0000000 0000 0000000 00
00000 000 0000 00000(p<0.05).
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0 000000.000 20000 0000000
000 0000 (p=0.0208), Tukey 00 00 OO O
000 0000000 0000 0000000 000
0000 00000(p<0.05). 30000 0 00 OO0
000 000 0000 (p=0.0027), Tukey 00 OO
00 0000 0000000 0000 0000000
000 D000 00000 (@<0.05). 00 O 6000
00 0 00 00 000 000 0000(p=0.0011),

Tukey 00 00 OO0 0000 0000000 OO0
0 0000000 0000000 000 0000 00
000 (p<0.05)(Table 4).

U 0

oo 000 Oboooooo ooooo oooogo
o0ooo0d 0000 obooobo 000 bOoooooo
0000 0000 0O0(van Tulder O, 1997). OO
000000 ooo oob oooo ooo oooo
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000 000 00O 000 ocoobO Oobobo 00 oo
uboobo. 00 0 o000 3300 oo oouoo oo
0O 000 0000 000 oobo@ooo ooooo
oo oo oooo, 00 ooo0o 00 ooo oo
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Table 3. Change of variables at each interval of time-measurement points for the whole group Meant S.D.
Variable Global F pvaluer
(n=64)
VAS 17.19 <.0001
Before 513+ 1.83
After 2 weeks 416+ 1.78"
After 3 months 4.01+ 1.82"
After 6 months 401+ 1.77"
ODI 28.18 <.0001
Before 40.76+ 10.86
After 2 weeks 36.20+ 10.14"
After 3 months 33.67+ 10.97'*
After 6 months 33.36+ 10.46'*
MSBH 19.06 <.0001
Before 205.00+ 10.53
After 2 weeks 204.93+ 9.92
After 3 months 206.55+ 10.69"*
After 6 months 207.17+ 10.45'*¢
LRA 13.57 <.0001
Before 7.66+ 2.63
After 2 weeks 7.06+ 2.50"
After 3 months 6.52+ 2.40"
After 6 months 6.16+ 2.32'*

* calculated by repeated measures ANOV A and multiple comparisons(Bonferroni” s method).

" Significantly(p<0.05) different from Oweek.
* Significantly(p<0.05) different from 2weeks.
® Significantly(p<0.05) different from 3months.

GPG, general physiotherapy group; LEG, lumbar exercise group; TEG, thoracic exercise group; VAS, visual analog scale; ODI,
oswestry disability index; MSBH, maximal stretching with both hands in the overhead direction; LRA, lumbar region angle of incli-

nation.
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Table 4. Change of variables at intervals of time-measurement points for each group Meant S.D.
Group 0 week 2 weeks 3 months 6 months p valuer
GPG

VAS 5.07+ 2.08 4.36+ 1.92" 4.00+ 1.81" 4.14+ 1,52 0.0001
ODI 39.55+ 12.92 36.67+ 13.17' 35.61+ 13.11 38.41+ 10.63° <.0001
MSBH 205.07+ 10.26 202.64+ 9.36' 203.43% 10.14" 203.70+ 9.49' <.0001
LRA 7.95 2.75 8.09+ 2.18 7.68+ 2.21 7.23+ 2.54 0.1876
LEG
VAS 5.45+ 1.56 4.38+ 1.60" 4.24+ 1.99' 412+ 1.99' 0.0005
ODI 42.86+ 9.53 36.67+ 9.60" 35.48+ 9.86' 31.11+ 9.31"%° <.0001
MSBH 204.67+ 12.25 204.52+ 11.23 205.24+ 11.82 205.19+ 11.00 0.1195
LRA 7.81x 2.93 7.05+ 2.73 6.57+ 2.06 6.43+ 1.91' 0.0126
TEG
VAS 4.86+ 1.85 3.74+ 1.80' 3.79+ 1.73 3.76x 1.85 0.0188
ODI 39.92+ 9.91 35.24+ 6.94' 29.84+ 8.85"* 30.32+ 9.80"* <.0001
MSBH 205.27+ 9.40 207.74+ 8.82" 211.12+ 8.81"F 212.79+ 8.84"*° <.0001
LRA 7.19+ 2.20 6.00+ 2.17' 5.48+ 2.58' 4.76+ 1.76'* <.0001

* calculated by repeated measures ANOV A and multiple comparisons(Bonferroni” s method).

" Significantly(p<0.05) different from Oweek.
* Significantly(p<0.05) different from 2weeks.
¢ Significantly(p<0.05) different from 3months.

GPG, general physiotherapy group; LEG, lumbar exercise group; TEG, thoracic exercise group; VAS, visual analog scale; ODI,
oswestry disability index; MSBH, maximal stretching with both hands in the overhead direction; LRA, lumbar region angle of incli-

nation.
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Table 5. Comparative study on variables differences among the three groups over the time-measurement points Meant S.D.
Variable GPG LEG TEG p value*
(n=22) (n=21) (n=21)
VAS
Before 5.07+ 2.08 5.45+ 1.56 486+ 1.85 0.5728
After 2 weeks 4.36x 1.91 4.38+ 1.60 3.74+ 1.80 0.4129
After 3 months 4.00+ 1.81 4.24+ 1.99 3.79t 1.73 0.7302
After 6 months 4,14+ 152 4,12+ 1.99 3.76+ 1.85 0.7463
ODI
Before 39.55+ 12.92 42.86+ 9.53 39.92+ 9.91 0.5606
After 2 weeks 36.67+ 13.17 36.67+ 9.60 35.24+ 6.94 0.8730
After 3 months 35.61+ 13.11 35.48+ 9.86 29.84+ 8.85 0.1491
After 6 months 38.41+ 10.63 3111+ 9.31 30.32+ 9.80' 0.0170
MSBH
Before 205.07+ 10.26 204.67+ 12.25 205.27+ 9.40 0.9830
After 2 weeks 202.64+ 9.36 204.52+ 11.23 207.74+ 8.82 0.2384
After 3 months 203.43+ 10.14 205.24+ 11.82 211.12+ 8.81" 0.0466
After 6 months 203.70+ 9.49 205.19+ 11.00 212.79+ 8.84"* 0.0079
LRA
Before 7.95+ 2.75 7.81+ 2.93 7.19+ 2.20 0.6090
After 2 weeks 8.09+ 2.18 7.05+ 2.73 6.00+ 2.17' 0.0208
After 3 months 7.68+ 2.21 6.57+ 2.06 5.48+ 2.58' 0.0027
After 6 months 7.23+ 2.54 6.43+ 1.91 476+ 1.76'* 0.0011

* calculated by One-way ANOV A and multiple comparisons(Tukey' s method).
" Significantly(p<0.05) different from general physiotherapy group.
* Significantly(p<0.05) different from lumbar exercise group.

GPG, general physiotherapy group; LEG, lumbar exercise group; TEG, thoracic exercise group; VAS, visual analog scale; ODI,
oswestry disability index; MSBH, maximal stretching with both hands in the overhead direction; LRA, lumbar region angle of incli-

nation angle.
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