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— Abstract —

Prevalence and Risk Factors of Occupational Low Back Pain
among the Production Workers in a Steel and a Welding
Material Manufacturing Factories

Hyun-Sul Lim, Soo-keun Kim, Duck-Soo Kim,
Doohie Kim, Jongmin Lee*, Yang ho Kim**

Department of Preventive Medicine, Rehabilitation Medicine”,
College of Medicine, Dongguk University
Industrial Safety and Health Research Institute, KISCO**

A cross—sectional study was conducted for detecting the risk factors and to propose an
effective control program for occupational low back pain. The subjects were 1,665 male
production workers employed at a steel factory and a welding material manufacturing
factory. The data were collected by a self-reported questionnaire and a medical examina-
tion with a rehabilitation specialist for ten days in September, 1997. The contents of the
questionnaire were as follows: general characteristics, physical characteristics, employ-
ment status, type of work, working environment and the experience of low back pain.

The number of cases with symptoms of occupational low back pain were 321, so the
point prevalence was 19.3 persons/100 persons. The number of cases with a history of
occupational low back pain for one year were 554, so the one year period prevalence was
33.3 persons/100 persons.

The point and one year period prevalences of occupational low back pain showed no sig-
nificant differences in age, marital status, educational level and body mass index. The
point and one year period prevalences of occupational low back pain showed no significant
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differences in alcohol drinking, smoking, stretching exercise and regular exercise.

The point and one year period prevalences of occupational low back pain were signifi-
cantly higher in the unsatisfied group than the satisfied group(p{0.01), However, no sig-
nificant differences were found among tenures and shift work. The point and one year
period prevalences of occupational low back pain were significantly higher in the lifting of
heavy materials group than the nonlifting group(p<0.01). However, no significant differ-
ences were found among posture of the waist and the working posture.

Through the multivariate logistic regression, significantly associated factors with occu-
pational low back pain were found to be dissatisfaction with job(point prevalence:
OR=1.78, 95% CI : 1.21-2.61: one year prevalence: OR=1.76, 95% CI : 1.26-2.47), lifting
of heavy materials(point prevalence: OR=1.94, 95% CI : 1.44-2.61: one year prevalence:
OR=2.17, 95% CI : 1.70-2.77) and tenure(point prevalence: OR=1.03, 95% CI : 1,01-1.06:
one year prevalence: OR=1.02, 95% CI : 1.00-1.05).

Key Words
Cross-sectional study

A B

85L& AFe FAte} vlEe] YA Aoz o
A Bk oF 80%2] AtEo] FH o)} 8Fo=w 1
5& ek (Frymoyer %, 1980; Heliovaara &,
1989; didFgF 1743, 1989). 8F ¥9v Y4
B B &S g8 Ha, &4 vk do
Be 548 257d017] Wieltt, QAFe F99]
AAE A 4 EFel Mg Seols 889 |l
=7t v Svksld A3 eld o g WiEee I
£9 20%% A8 (dEE F, 1990), 4FF &
2219] 35-60%°14 HlmA FHL Ade 85& 7
dote] =58 FHE 2YPste oG URlo] Hu
2AtHLeigh® Sheet, 1989; Kelsey 5, 1990).

AF7AA L 2859 HHPaglezE o],
A, AAA 54 T4 AJNA 8Qle] 8% Bl
de Aoz ATHAR, HAYH sde=A BA

1, B3E 9AY 37171, &= F317], Sy v
71, A%, 239 AA Fol #H sRlez U9
A slem, A uig wEx F3 o] A3 4
2]2el 8% 8.%3 #¥o] Y& A= HuHR
tHPope &, 1991).

ojg} o] 852 o7 71| ALlel 23t WA
3, REg Hddo] oY FHAHA F
@3te 49U gen, B3 A #w
gpetel7)7h o9l A A AF AR

um

Occupational low back pain, Production workers, Risk factors, Prevalence,

o] @& Asglolth(Buckle 5, 1980: Damkot %,
1984. Yu %, 1984. Reisbord®} Greenland,
1985). ®3 %52 /AAAQ BAd B ol
gt ALS), A Sdo] glom, i s
gl Eo] A3tA] Batal Aol Fo} X RETHE o
wo] Fasith aeln 2 YA 8% As L
AE2 712 AR, T & i T2 &4
d4e] FU1E AT A A, A FAME S
2 % &8 Mg AT &% Sol Skt sl 4l
Zhg 2A7d H1 vk webd =% BEw it
A Y 4 AAE £4 AR sAke] AAEE F
tAlZ17] YalA 85l gt «¥tiao] g asic)

aseg fepvetix AP 8% A9 TR
& mofstn wH 8QlE ey A gty Ay
7t @iatA Fasojof & Aolrt, 1 Bt ol
Al 8% #Y AgH AFEo] Rusy A9 3
g FoMZ A5 EH, AAEF {18 F=
% FE4 FEEY oy} HZ @il Frista
= FALYNA Feld viEiNE AF st REG
Ao}, oj&} Fo] 850 ATV} FKolr] TAld
521 e A2 A4 85 Ui A8 A B4
o] ook AFA AAEY) AR, LF5E
A7g o B4 de 859 o, EFe A
59 Aol F-Eatn Rz e FEo] Faon
855 F3 Alzde] Wit duRlEe] 7)o Y
A Raby] wliolu}, m3 a% 2|7} oksle) 3]

& dbEste 548 7R e A B dE

=



o FEEE A o] E3eta ojgn, 85S
el 8gldl gk AAQ Hrl WYE F&s
3 o]}, olgd oy kx| QRloE st AT
AL AT B9 &8 BejdorA Eaa gl
thu Az, 0|9} 2 AL AAALEE FA}
g Ro Az ek (Pope 5, 1991).

oj9} Zo] FuUlolA YA 85 nWAYR F
At glovt, 1 FEyE s setsA Ratm
Aol B A4E Bato AU 859 FHES A
Algte A4 889 TRE otele Vx ARE
Agstaat stgom, el 71E ApeA 8%
WA 8oz AAEHD e ALY 8T, A
2207 BAYE velsle] AAY 85& ANF o
2 dg ¢ de A4S FHs Pridez 3
A4 855 oWetar U

AT 2 by
1. o oy

A7 U AAEAL AE Aol hAlEE €]
AAAL 119 $4% AzGA Ak AL
2 g TEAS ez sl FA A A
AA 22AE 1,8118|A0en, ARFA o FAlstE
495 AT 1,6674H0l AT thdelUnt. °ol&

Aoz 1997d 99l 109 B9t A% =419
ZRo W3 ARAGE AAF AgsL 2AF
274E AYsln HFHoz 1,665% ety A&
& £33

A7 dAREY F8 A9 WE-S A F
Abste S2AEL A2, W(beam), $5, HAXZ
d 58 st Jged, nAE L83l A7
e ZARAFH S st B F7-E AE3)
= A9, FES Pisle 72 Y-S st U
. $HE AxdAd FABe LERAEE CO,
$HET B8 8388 Az st AdAR
HE Slo]o]E wolr] abxeiel 2l HE s
MET =3 9 AHAY L kYAt

2. 4 't

—

o o

1) d2 =A
AEAE 7189 SleA F3d A7olA AL
S" AEA 28 (HAE T 1993 ddE T,

199N & 7122 &ta, AR ol ExE 8
o WA #¥ g9ld # AFHI (YA
1989; A9 5, 1990; AU 5, 1993: g
1993: AEA 5, 1994 HE3), 1994 F4h4 5,
1996; 53 5 1996 4de & 1997)E Hx
gt ARt et Ag-std Tt

NEe AEAe 2AF Y42 859 RS b9
a7 k] zAF Al A 2 A 1A Bt
8% 48 #5E 24 2ARR, 8%e A4gd
Aol e Aol A HAAPE Helsly] sk
858 AET e Eelo] Zhsle 8% ¥
of gt F7tH oz ALECE.

8% T 82l M olHE Be =]
o, 1 g@rh e dig BE3) o] FolA 3l
A F3 AAolt), ojd 8% WA 8918 THolsl
AaiM & AFoA FY U fo] thE T AR
o TEHeR ALY F dv FHEoEZ AUH 8
A7 HAA slesw PRt AR A1
o gQloge gty A, AF AR, HF g
g, 24E 3 Jdgsdosn FA SF, 13
&F, 8% WAz AAld BT FEE AN
A, AYA 8QegE 2FZ, &F HE &Y
ARy, SR, 2 A, AGA s Ry S
5 5 AQuEs 55 ZAE

19979 9¢ A7l 22a ARANE ANE o
7] AL W8-& Xk A7 HEAE o] 83F
o 2 sl m ZARPT AERE HE A6
&g Rt Zaxie Aes g BEsis

AE 2AF 17 B 8BS ThdlE TEAM
daiM e 858 BHeta, 99 AFE e
skl Agejgts AEort A4S vk AES
8% A faiA B oz Hag A= AL
o} 93ty i gl o] FajA W So| ARE
< 7122 st 9 AdE dAEAs 1@ A
I 859 URlo] UAL Aol wASHAAV AP
olele] fIRlo g Qg o] ¥Hg Afole E4d
Al A st

3) ZM 2F Ao

852 o8 7kx] 8%lo)| o3t WAste A1
el AL A& do] oln, A AR AR E



seral7] olele] HAAg Ao A 7o =&l
B AAolrt, feveleME AdAje] 23Ry
H (=T, 1995)elA B/del 2o o8] a8y
BAY Y9 Hgo] 4F FE To| ELHE T}
SAA SR 2502 FHI & Wt
A 889 ofE JHA| B8R & detet
o 8% EA §7& B sk, 4F WeS
AAEHA 2ARsle] 7 o1RA e o] =
=7kl e A& 2AE 2 A .82 Ad
st T Ve g A7 ded 4o,
£ AFelAE A 858 2T 24 vt
Aol @AY A wlEo] Ttk WA
Aol FHAQ SHI AT AR
A 859 99 Ago] HAGo] obd Ro]
A4rE AGsta A9A 882 Fosnt.

3. Am 24 2y

HFHoR 1,665 e REE AL 4 F
SPSS(ver 8.0 for win)# Epilnfo ver 5& ©|-§&
st BEA3IQTE B4 oAz ol dA 2 g
193t .89 A3 {5 mhet AlY 2 AR E
< FEda, A9 882 Ao wet 7zte]
44 8% FHEES T

SEL doylE g9lezA MAAQ 89T A
A 80& SEHFE 33 AYY 8.5 549

F2 8l Zk g9lvtel #APS FlolAe HAE
o] &8t W BA& AlFsitt, HEWASIL opd
AL 104 7+, SF7I1He 5d 7k, AEFA|
F(BMDE 2504ke} ooz FEIHTE, Aut
Exo] Afe APAFEN dF Jtolxks AAUS
A3t

A8 2 89ES @& ¥4oA p-gto] 0.10
oletE HQl FHE AF AN, AANFZES A4
253 #EAo] dn "3745 e DRI A%
A% HER 3 UFES SPEFE 39 54
29 A& Al thKleinbaum, 1994).

< 7Asta Avka SHE Abge] 3909 (23.4%)
olAatt. AA 8% AEA F AUY 88 FHq
APt B¢ APM 850z BHI4

A4 8%9 FHEL Table 17 2°] 1,665
o2 FAE B HE AL BA] 858 7
et on, AYY 8%ogn AdHE 223
7b 3212 AlF AYAd &% FHELS 19.39%
/1009 elaz, At 19 B 8.%5E olEE AY
g Aol glom A agleleta S&‘&Eh‘f 22
7b 554 o2 A A 8% FHELS 33.3%
/10078 °1Ac}.

Table 1. Prevalence of occupational low back pain

Content Result

Total number
Point prevalence
One year prevalence

1,665 persons
19.3 persons/100 persons
33.3 persons/100 persons
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Table 2. Clinical diagnosis of occupational low

back pain
Relative
Diagnosis Number frequency
(%)

Muscle strain 164 51.1
Lumbar sprain 72 22.5
Lumbar sprain &

muscle strain 28 8.7
Myofascial pain syndrome 14 4.4
Herniated intervertebral disc 10 3.1
Muscle strain + myofascial

pain syndrome 7 2.2
Muscle strain + herniated

intervertebral disc 6 1.9
Myofascial pain syndrome + 4 1.2

herniated intervertebral disc
Spinal stenosis 2 0.6
Lumbar sprain + myofascial

pain syndrome 2 0.6
Others 3 0.9
Not examined 9 2.8
Total 321 100.0
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Table 3. Prevalence of occupational low back pain by general characteristics

Point One year
Total Relative
Variables Number Prevalence Number Prevalence
number frequency(%)
(No./100) (No./100)
Age (years)
20-29 308 18.5 52 16.9 A 30.5
30-39 548 32.9 108 19.7 199 36.3
40 - 49 597 35.9 124 20.8 200 33.5
50 - 212 12.7 37 17.5 61 28.8
Marital status
single 238 14.3 43 18.1 74 31.1
married 1,353 81.3 260 19.2 457 33.8
others 37 2.2 8 21.6 10 27.0
o response 37 2.2 10 27.0 13 35.1
Education level
elemental school 121 7.3 17 14.0 28 23.1
middle school 451 27.1 96 21.3 157 34.8
high school 1,001 60.1 189 18.9 336 33.6
college 65 3.9 13 20.0 25 38.5
no response 27 1.6 6 22.2 8 29.6
Body mass index (kg/m?)
(25 1,363 81.9 265 19.4 462 33.9
25 < 291 17.5 55 18.9 87 29.9
no response 11 0.6 1 9.1 5 45.5
Total 1,665 100.0
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Table 4. Prevalence of occupational low back pain by life style

. Point One year
Total Relative
Variables o Number Prevalence Number Prevalence
number  frequency(%)
(No./100) (No./100)
Smoking
non-smoker 337 20.2 59 17.5 95 28.2
ex-smoker 197 11.8 36 18.3 64 32.5
smoker 1,122 67.5 224 20.0 392 34.9
no response 9 0.5 2 22.2 3 33.3
Alcohol drinking
non-drinker 309 18.6 59 19.1 98 31.7
ex-drinker 122 7.3 31 25.4 48 39.3
drinker 1,206 72.4 226 18.7 399 33.1
no response 28 1.7 5 17.9 9 32.1
Stretching exercise
every day 298 17.9 56 18.8 93 31.2
sometimes 737 44.3 149 20.2 250 33.9
no 591 35.5 106 17.9 196 33.2
no response 39 2.3 10 25.6 15 38.5
Regular exercise
yes 337 20.2 64 19.0 107 31.8
no 1,307 78.5 251 19.2 437 33.4
no response 21 1.3 6 28.6 10 47.6
Total 1,665 100.0
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Table 5. Prevalence of occupational low back pain by job characteristics

. Point One year
Total Relative
Variables Number Prevalence Number Prevalence
number frequency(%)
(No./100) (No./100)

Tenures (years)

0-4 425 25.5 71 16.7 138 32.5

5-9 180 10.8 41 22.8 58 32.2

10- 14 451 27.1 84 18.6 159 35.3

15 - 571 34.3 117 20.5 189 33.1

no response 38 2.3 8 21.1 10 26.3
Shift work

no 373 22.4 82 22.0 132 35.4

2-shift 337 20.2 57 16.9 105 31.2

3-shift 940 56.5 178 18.9 312 33.2

no response 15 0.9 4 26.7 5 33.3
Satisfaction to job

very satisfaction 29 1.7 3 10.3* 5 17.5”

moderate satisfaction 447 26.8 73 16.3* 130 29.1*

normal 1,010 60.7 195 19.3* 341 33.8"

moderate dissatisfaction 144 8.6 41 28.5* 62 43.1*

very dissatisfaction 30 1.8 26.7* 15 50.0"

no response 5 0.4 1 20.0 1 20.0
Total 1,665 100.0

*p<0.01 by ¥*test for trend, according to grade of satisfaction to job in point and one-year prevalence
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Table 6. Prevalence of occupational low back pain by working types

. Point One year
) Total Relative
Variables number frequency(%) Number Prevalence Number Prevalence
(No./100) (No./100)
Posture of waist
forward 405 24.3 83 20.5 151 37.3
forward and backward 943 56.7 196 20.8 325 34.5
others 317 19.0 42 13.2 48 24.6
Working posture
standing 254 15.3 54 21.3 79 31.1
sitting 271 16.3 47 17.3 86 31.7
standing and sitting 640 38.4 125 19.5 216 33.8
walking 453 27.2 86 19.0 157 34.7
lying face down 18 1.1 5 27.8 7 38.9
Nno response 29 1.7 4 13.8 9 31.0
Lifting of heavy materials
yes 991 59.5 246 23.0™ 414 38. 7"
no 654 39.3 75 12.6* 140 23.5**
Nno response 20 1.2 0 0.0 0 0.0
Total 1,665 100.0

**p¢0.01 by ¥-test, according to lifting of heavy materials in point & one year prevalence

Table 7. Odds ratios of risk factors for work related low back pain by multiple logistic regression

Point prevalence

One year prevalence

Variables B S.E. Sig OR' 95% CI' for OR' B S.E. Sig OR 95% CI' for OR'
Lower Upper Lower Upper

Lifting of heavy

materials _

no 1.00 1.00

yes 0.66 0.15 0.00 1.94 1.44 2.61 0.77 0.12 0.00 2.17 1.70 2.77

Satisfaction to job

satisfaction 1.00 1.00

dissatisfaction 0.58 0.20 0.00 1.78 1.21 2.61 0.57 0.17 0.00 1.76 1.26 2.47

Tenure , 0.03 0.01 0.01 1.03  1.01 1.06  0.02 0.01 0.04 1.02 1.00 1.05

(continuous variable)

Age -0.01 0.01 0.33 0.99 0.96 1.01 -0.01 0.01 0.33 0.99 0.97 1.01

(continuous variable)

‘odds ratio, "confidence interval
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