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Effect of Work Environment and LLow Back Pain on the
Structural and Muscle Strength Changes in Lumbar Spine

Kim Na-yeon, Kang Jae-hui and Lee Hyun

Department of Acupuncture & Moxibustion, College of Oriental Medicine, Daejeon University

Objectives : The purpose of this study is to observe the effects of work environment and low back
pain on the structural and muscle strength changes in lumbar spine to helpful for preventation and cure of
low back pain.

Methods : Through measuring of lumbosacral angle, lumbar lordotic angle, lumbar gravity line ratio
analyzed structure of lumbar spine and using Trunk Extension Flexion Program of CYBEX NORM
System(cybex770+TMC, USA) analyzed Flex. PT, Ext. PT, E/F ratio of lumbar spine of company
employees given a medical examination.

Results @ According to work environment, lumbar gravity line ratio is higher in white collar group than
in blue collar group, Ext. PT is significantly lower in white collar group than in blue collar group.
According to low back pain or not, lumbar gravity line ratio, Ext. PT is lower in low back pain group

than in non-low back pain group.

Conclusions : Work environment and low back pain effects on the structural and muscle strength
changes in lumbar spine.

Key words : Work Environment, Low Back Pain, Lumbar gravity line ratio, E/F ratio
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Fig. 1. Measurement of sacral inclination, lumbar lordotic angle, lumbar gravity line

A : Lumbosacral angle is formed when an oblique line that is drawn parallel with the sacral base, and joined with a

line drawn horizontally.

B : Lumbar lordotic angle is formed when an oblique line that is drawn parallel with inferior aspect of L5, and joined

with a line drawn parallel with superior aspect of L1.

C : Lumbar gravity line is formed when a vertical line is drawn from the center of L3 and this line’s intersection with

the sacral base is assessed.
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Table 1. Distribution of Subjects

Age 20~29 | 30~39 | 40~49 | Total
Male 7 36 10 53
Female 1 6 0 7
Total 8 42 10 60

B3 259, HQETS HEE U
uth %58 AFEZ FARRIA 158](50%), 7]+ 2
FAAFI A 1081(33.3%) 9] E¥E B THTable 2).

Table 2. Distribution of Jobs According to LBP

Group White—collar | Blue-collar | Total
LBP 15 10 25
Non-LBP 15 20 35
Total 30 30 60

3) X-A &4

QHF7re] S R214866°0 0 QFHZt
o & 37.254590° = Z4 = AtH(Table 3). &3 &
Fo YT &S Xé*oﬁ'dﬂol 0.67~1 Aelel 337
(55%), 0.67 ]0}01] 14#(23.3%), 1 o]/l 13#(21.7%)

Table 3. Distribution of Radiological Parameter

Radiological parameter

Lumbosacral angle(®) 38.21+8.66

Lumbar lordortic angle(®) 37.25+5.90

Data is presented as mean+standard deviation.

96

Percentage
(%)

0.67 1

Lumbar grawvity line ratio

Fig. 2. Lumbar gravity line ratio distribution
Normal limit : 0.67 < Lumbar gravity line ratio < 1.00.

4) &4

e a3 AdEEe 5% CYBEX NORM
System Programs A&t SAIGow =4
PTE 8748+2525Nm, #H+PT/BW+ 128.95+37.08
Nm, AAZPTE 100.23:2091Nm, 214 ZPT/BWE
14951+50.62Nm=z  Z=A= 9 tHTable 4). %38 E/F
ratiox AAHH 99 1.3~1.6 Atelel 12#](20%), 1.3 ©]
atoll 458(75%), 1.6 °]4ol 5#1(3%)7) EE3ich
(Fig. 3).

Table 4. Characteristic of Trunk Muscle Strength

Trunk muscle strength(PT)
Flex. PT(Nm) 87.48+25.25
Flex. PT/BW(Nm) 128.95+37.08
Ext. PT(Nm) 100.23+£29.91
Ext. PT/BW(Nm) 149.51+50.62

Data is presented as meantstandard deviation.
Flex. PT : flexion peak torque.

Ext. PT : extension peak torque.

Flex. PT/BW : flexion peak torque/body weight.
Ext. PT/BW : extension peak torque/body weight.
Nm : newton meter.
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Fig. 3. E/F ratio distribution

Normal limit : 1.3 < E/F ratio < 1.6.
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Fig. 4. Lumbar gravity line ratio distribution acc-
ording to Jobs in Non-LBP
Normal limit : 0.67 < Lumbar gravity line ratio < 1.00.
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Table 5. Trunk Muscle Strength Distribution
according to Jobs in Non-LBP

White—collar | Blue—collar | p-value

Flex. PT(Nm) 7833497 52 91.10£26.98| 0.179
Flex.

PT/BW(Nm) 115.85+32.47 | 141.66+43.26| 0.062
Ext. PT(Nm) 9246+93.86 113.15+37.72| 0.072
Ext 139.13433.05 | 176.97+63.39 | 0.029
PT/BW(Nm) ’ ’ ’ ' ’

EEalaL 13865
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Fig. 5. E/F ratio distribution according to Jobs in
Non-LBP
Normal limit :
ratio<1.00.
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A X5 1

Table 6. Trunk Muscle Strength

White—collar | Blue-Collar | p-value
Flex. PT(Nm) | 85.20+16.34| 97.40+2764| 0.178
Flex.
PT/BW(Nm) 11850+£25.67 | 138.83+38.23| 0.124
Ext. PT(Nm) | 81.93+11.60| 11350+23.23| 0.000"
Ext. .
PT/BW(Nm) 114.20+20.44 | 163.10£42.77| 0.006

Distribution according to Jobs in LBP
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Fig. 6. E/F ratio distribution according to Jobs in LBP
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Fig. 7. Lumbar gravity line ratio distribution accord-
ing to LBP in White—collar group
Normal limit : 0.67 < Lumbar gravity line ratio < 1.00.
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Table 7. Trunk Muscle Strength

LBP Non-LBP | p-value
Flex. PT(Nm) | 852041634 78.33+2752| 0.413
Flex.

PTBWNg | 1185042567 | 11585£32.47) 0.806
Ext. PT(Nm) | 81.93+11.60| 92.46+23.86| 0.140
Ext. -
PTBWND | 1142052044 1391323305 | 0.019

Distribution according to LBP in White-Collar group.

(3) E/F ratio
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Fig. 8. Lumbar gravity line ratio distribution ac-
cording to LBP in Blue—Collar group
Normal limit : 0.67 < Lumbar gravity line ratio < 1.00.
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B E3IPTE 2% 7ol A 97.40+27.64Nm, H| &
SolA 91.1042698Nme] ¥ E HYow Fat
PT/BWE 25704 13883+3823NmE H] L B0l
A 141.66+4326Nme] EXE Bk AAZPTE &
Sl A 11350£23.23Nm, H) & 5ol 4] 113.15+37.72
Nme| FXE Boon AAIPT/BWE L&A
163.10£42.77NmZ "] 2 5ol A9 176.97+63.39Nm
Bt} e Ex =2 W tHTable 8).

Table 8. Trunk Muscle Strength

LBP Non-LBP pfva]ue
Flex. PT(Nm)| 97.40+2764| 91.10+26.98| 0.555
Flex.
PT/BW(Nm) 138.83+38.23 | 141.66+43.26| 0.862
Ext. PT(Nm) | 113.504£23.23 | 113.15+37.72| 0.979
Ext.
PT/BW(Nm) 163.10+42.77| 176.97£63.39| 0.539

Distribution according to LBP in Blue collar group.
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