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=Abstract=
Risk Factors of Work-related Low Back Pain in Manufacturing Workers

D.H.Kim, H.R. Shin, J.H. Chun, Y.W. Kim, J.H. Kim, C.U. Lee
Department of Preventive Medicine, College of Medicine, Inje University

Work-related low back pain is one of the major factors that cause the loss of working power
especially in actively working age, therefore controlling the work-related low back pain is one of the
major issues in the field of industrial safety and health. This study was performed for detecting the
risk factors and proposing the efficient control program of the work-related low back pain. The
subjects were male workers employed at the manufacturing industry in Pusan with longer than 6
months' working duration. The data was collected by self-reported questionnaire and interview from
May 1 to October 31, 1992.

The contents of questionnaire were as follows: the experience of low back pain within the recent
one month, general characteristics(age, marital status, education level, religion, regular exercise),
physical characteristics(height, weight), employment status(working duration, daily working hours,
rest during work, satisfaction for the job), type of work and working environments(posture, forward
bending, lifting and movement, satisfaction for table and chair). The result was analyzed for 608
entire respondents by case-control comparative method. The number of cases was 152 with a history
of work-related low back pain, so the relative frequency of self-reported work-related low back pain
was 25.0%, and the number of controls was 344 without any history of low back pain.

As a result, two characteristics of the employment status(working duration, satisfaction for the
job) and all characteristics of type of work and working environments showed a statistical
significance between the case and control groups(p<0.01). The Odds ratios of these variables for
Work-related low back pain were calculated. They were 7.88 for the satisfaction for chair, 7.86 for
lifting and movement, 3.31 for satisfaction for table, and 2.22 for bending forward(p<0.01).

And for the multivariate logistic regression analysis confirmed that unsatisfaction for table was
independent risk factor for Work-related low back pain.

In summary, though this study was based upon the self-reported questionnaire and the subjective
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complaints, the satisfaction for chair, lifting and movement, satisfaction for table, and bending

forward concerned with the type of work and working environments were considered as the main

factors causing the work-related low back pain, and the work-related low back pain may be

preventable by the ergonomic control of these factors.

Key words: Work-related low back pain, Case-control comparison method, Odds ratio, Ergonomic

control
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STUDY POPULATION
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| —— EMPLOYMENT STATUS
—— TYPE OF WORK AND WORKING
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—

NO LBP+ LBP+
HISTORY HISTORY
[CONTROL) N =264
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|
NO WORK- WORK
RELATION RELATION
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N =732
+LBP: low back pain (25.0%)

Figure 1. Flow Chart of Selection for Study Subjects

olA & ol Feg Aole glrh(Table 2).

3. ZRAEY bl

ZA S
253744 €] ,
T 6.0+4.5d, 2T 7.6+5. 5d0|Ux, #xAE
e 103 ol ATol 42.0%, WETAME 54
ojukEo] 47. 7% & 7} Wol Bxtgoa TRAL
7t w9 EA BsteH (p<0.01), €Y 2FAIR, F
g2 F7AA FAAY /7o e & 22
o fej3t zteole AUt

AP oA A 2ol
27 13.2%, HEF 28.5%<
%= A7t BT 26.3%,

7

-

BEahe
=1~ I~

73
=
i =
Wz

13

Y T

A

A}

o % 4o

o

10.5%

2 % Z7d {23 xo]E Bo gaigo] diz
o W WAHez A dF WFELI Lo
o2 JESTHp0.01, Table 3).

4, TESYE U B

E!

113

g

Agrlel AME MM ddte B, Sobd At
EAY, 4ES HYgste A$E U vnd 2
I MM dste A7 X 30.3%, diE2T 27.
3%, %ot d3te AS7t A7 3.9%, WET
18.0%, <4%< Wdse 247 4+ 60.5%,
WET 45.9%2 NA ddhe A9 3% S By
e A$7 GotA dste 359 vlEe AT
A FstA Eol(@<0.01) &Y F9 EFo] Wiz
M o e Aoz AFHY,



Table 1. General Characteristics

CASE(n=152)  CONTROL(n=344)

Variables
No. % No. %

Age Groupt

{30 35 23.1 93 27.0

30-39 75 49.2 157 45.7

40-49 31 20.4 56 16.2

>50 11 8.3 38 11.1
Marital Status

Single 34 22.2 96 27.9

Married 118 77.8 248 72.1
Education Level

{ High school 51 34.1 133 38.7

>Highschool 101  65.9 211 613
Religion

Yes 86 56.6 209 60.8

No 66 434 135 39.2
Regular Exercise

Yes 112 73.7 240 69.8

No 40 26.3 104 30.2

tMean age + SD(range): Case; 35.0+ 7.2(18-54)
Control; 35.8+11.0(17-61)

A &g dez FrIAde € e AT
7} AT 78.9%, WET 66.9%, FAL EJE
gol&AY wtste & dte A9t AL
96.1%, W2 75.6% % FAZAAM ol AL
3te Hl ol BAAZE Fo3A ERtH(E<0.01).

il ozt Eold Wid AR HlmoAAM=
Agdis} AARE o] &5HA] g AFE At 37
Azt Ao AAzHd v gAY won &
& A%t #AT 38.2%, BET 23.8%, ALt
A9 ARz FAYEGn g8 Z 84
T 59.3%, WET 46.5%% A ojxte 734
Fx 257t gxzelA FAA E3eH(p<0.01).
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Table 2. Physical Characteristics and Laboratory

. Data
CASE(n=152) CONTROL(n=344)
Variables
No. % No. %

Height(cm)t

{169 67 44.1 165 48.0

170-179 80 52.6 171 49.7

180 5 3.3 8 2.3

Weight(kg)1

{65 62 40.8 170 494

65-74 74 48.7 146 42.4

>75 16 11.5 28 8.2
Obesty index(%)

120 124 81.8 284 82.6

>120 28 182 60 174
Hemoglobin(g/dl)

>13 6 3.8 14 4.1

{13 146 96.2 330 95.9
SGOT{IU/L)

{40 145 95.3 322 93.7

>40 7 4.7 22 6.3
SGPT(IU/L)

{35 142 93.4 329 93.7

>35 10 6.6 22 6.3
Blood pressure(mmHg)

Systolic Pressure

{150 132 86.8 281 81.7

>150 20 15.2 63 18.3

Diastolic Pressure

(95 134 88.3 309 89.8

=95 18 11.7 35 10.2

fMean height +SD(range):Case; 167.8 +12.7(158-184)
Control; 168.2+5.9(152-184)
1Mean weight + SD(range):Case; 65.1+11.1(47-90)
Control; 63.6+8.8(43-89)
Body Weight

X
(Height-100) x 0.9

% Obesity index(%)= 100



Table 3. Employment Status

Table 4. Type of Work and Working Environment

CASE(n=152) CONTROL(n=344)

CASE(n=152) CONTROL(n=344)

Variables Variables
No. % No. % No. % No. %
Working Duration(years)**{ Posture**
{5 44 29.0 164 47.7 Standing 46 30.3 94 273
5-9 44 29.0 64 18.6 Sedentary 6 3.9 62 18.0
=10 64 42.0 116 33.7 Standing &/or Sed. 92 60.5 158 459
Daily Working Hours Others 8 5.3 30 8.8
(8 100 65.8 216 628 Forward Bending**
>8 52 34.2 128 37.2 Yes 120 78.9 230 66.9
Rest During Work No 32 21.1 114 33.1
Yes 40 26.3 104 30.2 Lifting and Movement**
Intermittent 18 118 50 14.5 Yes &/or Inter. 146 96.1 260 75.6
No 94 61.8 190 55.3 No 6 3.9 84 244
Satisfaction to Job** Satisfaction for Table**
Yes 20 13.2 98 28.5 High &/or Low - 58 38.2 82 23.8
Moderate 92 60.5 210 610 Fit 44 28.9 206 59.9
No ) 40 26.3 36 10.5 Unuse 50 32.9 56 16.3
Satisfaction for Chair**
tMean Working duration + SD(range):
Unfit &/or Poor 90 59.3 160 46.5
Case; 6.0 415(0.5-20)
Fit 6 3.9 84 244
Control; 7.6 +5.5(0.5-25)
Unuse 56 36.8 100 29.1

** . p( 0.01

Fa4, Ao i vExe}, =P L A
A4 549 A 92 2 z}wm AA, A &
I8 7RIe 53, B4E& B AY sl
53, Addist gzt HIE Folgen, o F
A7 dd 289 YA Agsdez
He 253 d 2 AABEY S distd o)W
% (dichotonomous variable) 8}3}o w 2}H] (odds
ratio) & 95% A7 72+E& Cochran-Mantel-
Haenszel A2 A&t 21 27 99
A3}Eo wE WYL 7.88(95% confidence
interval 3.7-16.9), AL £ S &
W Fao] mE @AM 7.86(95% confidence
interval 3,7-16.5), ZYth =olo HYPxe @&
@] 3.31(95% confidence interval 2.1-5.2),
YA JEE o2 FRIYEe T2 ©E map]
= 2.22(95% confidence interval 1,3-3.7)¢] &o
2 JEgon o5 BF BARCE FoIne

..{

**: p 0.01, Sed.: sedentary, Inter.: intermittent

U(p<0.01), AN BAHLE folakd) &%t
c} (Table 5),
ool A $ARY wEAY L AAVAA

dol AT dod 859 LMo Fagd Hded
o2 AFHIY
EH 2544, Ad dd 95z 55 nE@
A8 I FFS dotrr] Hso =
A28 HAEAE ¢ A A HAFg=gtol &
d# d¥E 8% IS vAE HFE, AAdd
o] Eol7t AFEA & SEATAAA AAUE A
&34 ge 2Ad ds] mash 3.49(95%
confidence interval 2. 01—6.05) 91t} (Table 6).
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Table 5. Odds Ratios of Risk Factors for Work-Related Low Back Pain

Risk Factors Odds Ratio 95% Confidence Interval
Satisfaction for Chair

Unfit &/or Poor/Fit 7.88*%* 3.7-16.9
Lifting and Movement

Yes &/or Inter./No 7.86%* 3.7-16.5
Satisfaction for Table

High &/or Low/Fit 3.31%* 2.1- 5.2
Forward Bending

Yes/No 2.22%* 1.3- 3.7
Posture

Sedentary & others/Standing 0.87 0.6- 1.3

**: p(0.01, Inter.: intermittent

v. 12

2t

&%

T2AEd oMY 8% F2 BFTF B
HSA 7l Ttate] AblAgel o) A o
8 9o} = (Rowe ML, 1971; Harber LD,

1973) 2 9] Wh$ chetaln Eae A@Ae

S

o] JehA g wirh gol zute] dAdA
FHe] FE7 Wi AP AFozMY AR
Ho =] Bt

& a%9 WA 2 8<lo] A3 £ He| AP
B 1 (Buckle PW %, 1980; Damcot DK %, 1984;
Yu TS %5, 1984, Reisbord LS9} Greenland S,
1985)7F AR A 8.5 FdF dUde 4
Z v glod, falvete ALAx ZR7FEY A

Table 6. Odds Ratios of Risk Factors for Work-related Low Back Pain by Multiple Logistic Regression

Risk Factors Odds Ratio 95% Confidence Interval
Working Duration 0.99 0.97-1.02
Satisfaction to Job

Yes/No 0.23 0.11-0.47

Moderate/No 0.51 0.28-0.92
Forward Bending

Yes/No 0.58 0.32-1.02
Lifting and Movement

Yes &/or Inter./No 0.17 0.07-0.42
Satisfaction for Table

High &/or Low/Unuse 3.49 2.01-6.05

Fit/Unuse 1.76 0.96-3.23
Satisfaction for Chair

Unfit &/or Poor/Unuse 0.99 0.54-1.86

Fit/Unuse 1.20 0.72-2.01
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