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A Study on the Work-related Low Back Pain of Workers at a Refractories
Manufacturing Factory

Hoe Kyeong Cheong, Hvun Sul Lim, Ji Yong Kim

Department of Preventive Medicine, College of Medicine, Dongguk University

Work-related low back pain(below LBP) is one of the major cause of morbidity, disability, limita-
tion of activity and economic loss. Therefore the work-related LBP is one of the major issue in the
field of industrial safety and health. This study was performed for detecting the risk factors and
proposing the effective control programs of work-related LBP. The subjects were male workers
employed at the welding and metal factory.

The data was collected by self-reported questionnaire, interview and checking abdomen muscular
and grasping power for two days on October, 1993.

The contents of guestionnaire were as follows: the experience of LBP. general characteristics,
physical characteristics, employment status, type of work and working environment. The number of
cases was 104 with a history of work-related L.BP, so the prevalence of work-related LBP was
35.0%, and the number of controls was 140 withcut any history of LBP.

As a result, marital status, educational level. abdomen muscular power, tenure, category of job, sat-
isfaction of job, working posture, satisfaction for table and chair and lifting materials showed a statis-
tical significance between the case and control groups.

284 Lifting jobs were quantified by NIOSH lifting equation method and ergonomic computer mod-
elling methods. There were no significant differences in the action limit and disc compression force
between group with LBP and without LEP. But in the lifting frequency and cumulative disc compres-
sion force there were significant differences.

Therefore work-related LBP should be prevented by the ergonomic and environmental control.

Key Words : Work-related low back pain, Risk factors, Ergonomic study, Action limit. Maximum
permissible limit. L5/S1 disc compression force
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University of Michigan, ¢]3 3 D SSPP)& &
o024 Zt AR g3R o Heje fHE AF
3t o] & Hriste APFEFTH LF LA A
g velsict. o] HiFE 2y E2a¥e Ji”)
of ot} AYF 8F Z+ B9l dele 4HE 4
ste A wd2x, ole] ZHYEE ZB
agel U CdFEHe 23599 FHFA
L5/81e Zele 48€& el £ st

« 3HYE

1 2ARdAe) A%, A%, 48

2. AR &9 AR (¥, F3, F$ A9
Subete) W3

3 A AE (AF S, vES 7 5 29

4. B9 7= (F¥d, €83, 134, F43)

5. A F%E A, ¥ HF(E)

AR 1R FHE HF TR 229 FAY
Bgolal a9 18 1o WE HFE =dyol o)
g BAE AoBA, ARAA Hilzm de 2A[YA
e A9 2¢ Fgevt BlE-o] glo] tozwt
42° #31 sle FA AL BRAFz givt(rpa
1, Fig. 1).

s
¥

(4) cHakeh =8

ole] AT ARE EWE 8%o] H4se &4
TR A QAzbEsrH we] g 2] Rajak
e A% AR er AU AYFA Al o
AL FHIAch

A G 2a 471HE ez a%d #
gt} zAlEle] 282 AEE AYAHAE AP
o} 888 AYA ge AYA(RE ¥IAT S
B B ourd Eds B3 A3 Table |
T o] viepyich

AEZAL Aap 2AF A AR 222 4719 F
8%E Aty $HET L2 F£E 2147
{45.4 %)2.2 Jelyr} Table 114 23 8% 2
AEE 8% soFe HiE A#HL236.5401 &%
£ AYEA %L 8F WELATL HF 37342
veht dFde] i 982 FAYoR folstA @
Ackp »0.05). EF 2 22 AAANTE 8
5 3AaFY 8% ¥ILATM zbzb gid 23139
2298 BAAHCE {K9% AAole YUAd(p
20.05). 28} Adatel 2Hd5E 88 34T
BE 8.0Q3, 8F vEiol BF 6.3928 K9
3 2ol BAck(p (0.01). =3 ALY} I
© FFEY AR HA Hito] 17.3 kegeltt 8%

— 491 —



3DSSPP Copyright U. Mich. 1993
Task: (Unspecified)
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Width 30

Width 78
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Fig. 1. 9 2ixe] £%E8 A7 T34 Wi AFe 22y

Table 1.2A} th3z}e] Yukacl 54

8F TAY 8F uIATF
(214%9) (2573)

&

:Ein + FFEHA E:Fix + EZFHa} p-value
a8 36.5 + 14.2 37.3 * 12.5 > 0.05
2H599) 8.0 + 3.1 6.3 + 24 < 0.01
A M =] 4 23.1 * 2.8 229 + 3.1 > 0.05
538 221 + 7.1 13.2 + 5.8 < 0.01

*AMA4 (body mass index) = (B, kg)/@l, m)?

ZaFdAAe 22.1 kg, 8% HlILTNAM 13.2
kg 22 fo¥ Aol EHcH(p <0.01). uwetA
A STt oAl HFgshe FFEY A
7t FAEFE 8% Wldde AL ¢ F AU

AAE G 22X 47185 A4 FHES HF
e 22 2847 (60.3%) 22 olE9) AA]IEA
o g 8%9 ToEE FHT e Table 2%

k)

THE T 24 284¥WF 8% TAFol 162
H(G7.0 o2 2% 7Zgel BeE ¢ 4 3t}
Z FAMRZE Ao R 5% (60.0 %), A4 1%
1239 (60.6 %), A4+ 2% 289 (54& 48.3 %)
ez 7]e BAoA 89 (50.0%) 2.2 JEhg At
7 M 8 3488 Holn gloy EAHS
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2 Fo g Aol BolA e3tth(p »0.05).

FHE HF AP AL s Zg 29
L§& FFE 23 Table 33 Zo] YENT
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2} 228 % 8%€ A¥Y Z=2AUF 1398 (61.0
%)olgn #HE F2 utz HA Adte 224
3793 15% (40.5 %)°l 8%& Z¥S AcE Y
elygen EARoZ {9 AolE HAG(p
<0.05).

¥ FHE HF Z2A0 Slol muiAR], A4
o] Yy, 8, ZEYR R FEH T 89
3 a8 BF o8 2ol & EhAA 4o
»0.05).

2 FEE 2 Y 3E 24

ZUE HF Y 2HL A4 AAFTHAM B
Age] 2q] ¥d, AQ] uiE 3 AY HEs 5F
A&l o|F 7|2E sl viF APPARAAT
d9} FHE JF AN L7 dESIUTH

Table 4& HAHEL7IFEE 2F W& AT
o2 BEFsle] ¥ ZA4E Uebd Relr

I ADE ABEE FHE HE T2 28489

HAAHEINFE JFA 17.1 kg 22 YEpgen
8F T4T 16299 HFE HAHHE/FO] 17.1
kg, 8F vlEATe] FF HAHEIIEo] 17.2 kg
o2 F P9 {oF zole UEMIRA &3t} p
>0.05).

a9 Zh At AR HFee FFEY FA

2 Agatel AAFHEERC R o] HAF
2158 2IEe 7 2334 e ToE VT
o] g%y ul@s] B FA3} Table 59 o] L}
sk,

AA 28442 FHE AF AJA Fol HAHE
715 o|ute]l AR 78H O R olF LF 34T
449 (2% 56.4 %)oidx, HAHL7E 21}s)
B AYA7E 206HoR olF 98 FATo] 1184
(28 57.3%) 22 Y} A5 8718 S 273)
' AYATFAM 289 Tahgo] I ot EA
= F2Ag 2ol Beolz| @t (p »0.05).
AtgjobA B A A Y (NIOSH) o A= 19914
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Table 2. 24} $Ao] B& 882 548
a2y 8 BAT(%) SE UBAT(%) A
At 5 (50.0) 5 (50.0) 10 (100.0)
QA 18 123 (60.6) 80 (39.4) 203 (100.0)
AN 98 28 (48.3) 31 (517 59 (100.0)
71e 8 (50.0) 8 (50.0) 16 (100.0)
7 162 (57.0) 122 (43.0) 284 (100.0)

P>0.05by x 2-test

Table 3. %28 HF M 32l 23l BE 8% 89 vim

& 8% 52 (%) 2% BB (%) 7
g &oA 2y 139 (61.0) 89 (39.0) 228 (100.0)
2l g vk HA -] 15 (40.5) 22 (59.5) 37 (100.0)
2od 8 (42.1) It (57.9) 19 (100.0)
Al 162 (57.0) 122 (43.0) 284 (100.00

p<0.05 by = 2-test
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o g 848 H /AR Aoz wAHA ouyt
AT FAHQ 8o mele ok plEF Yoot
(Waters et al., 1993). ¥ A& AY3HA o]
FAE A HgAA £ A 19819 FAoz 7
& B ZER o] Hjg) 42 R FEY FF)
AR NEAR AEEo2AN ZEAY H3A 39
oA Ags uigAsictn 8 ¢ AAgnk a4y 8
& 348AY 348A e FE Heskd A
1 3 RIFE vwstd & Zd3}, ZE 223
7} A g A¥ske FHES FIEn AN
F F2te] g o] Holx|A = EAHe] WA
Aot =3 2 A7 g A48 Zel A9 ¢
A F%e BOE 4 Wer AFgste AR

% o] AnAF HEstd PR o|she) AYFL
2 #2297 8 13, AAE o=
Fukste) HASA) 7)ol ol Hel s Ao
23 KA AEHQ HE 47k asirt

Table 4. 8 5ol @& F3FE HF HAS 87159 vl

3. H¥H ZEY W KR BN

Z ZAQ4AEY A FF B ARY FAYALe
AXATE ol 83 AFEH YL FozH 2z}
ZAAzte] 8 389e) dEle 4¥HE A&, of
AFH 2dy Z2aYe AR %8 IF A
A, %8 A L 1A AU AMA| el o}
2 83 Zk 29ld Adele 4¥HE d2sle YAy
hx mdojr} & AtolA ARE3 3D SSPP X2
aY¥e FAYazt AA3] gFole AL s 3
AAHQ &7 AR BN 2329 dele ¢
Hg d&de FFeld. dA AYAEL FHE
HF AAA ohekdt Fee 2GR, T A
Ao $EL FHslmg o] 3D SSPP 2d2 AA o
e} Rajeke] WE aFHo S AEE g FE3
€ g @47 ok & 5 gl

Table 694 B0l A = <¢iz} 284l Wil 1
3 FHE Y AP 335 4ol FT 4566.3
Nez HAFHE7|E A% 27491 3400 N& 233}
v oEen Jehdth(Waters et al, 1993). 8%
S AwolA it 4632.2 N, 8% H|3aTolA &3
T 4478.6 N2z 8% Fawels ot 4 Y&
woll BAAo R #9935k st (p »0.05).

2y S8 Fad 8% ¥ELF Al
24} 2} 162 122 228
HAAHE71T JFA 17.1 17.2 17.2
(ks)

*p>0.05 by t -test

Table 5. %8 HF HAR7E 27 ¥ WE 8% T4ge v

FE % 347 (%) 8F HETAP(%) A
AANH L2 ) 44(56.4) 34(43.6) 78(100.0)
(WEH/AL** < 1)
HAXHLNE 27 118(57.3) 88(42.7) 206(100.0)
(kg/AL>1)
A 162(57.0) 122(43.0) 284(100.0)

* Wi= 33 3389 FAlke)
** . AL (action limit) = 3% 8] 871 F(ke)
p > 0.05x 2-test
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2 2FE HFAY A4 2R3 viwstax A
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Table 7oA B0l 8% FATA B AL
71 B 0.30 32 8% 3T W 0.20 BB
o} foletA ®@skohp <0.05). F& B g
A% g5y P FFXT LF Fogo] 8F
v ZAaFEn BARes fosiA Eskek(p 0.05).
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HEHAckT & 4 duk EF olHT AR 883

o] REL2 gete] AYREERE AojAE F

4 QEel FSucks, AR B0 FALol
Polxle B BAY B4 BEE T Utk
ek 2 AT dAolARE EHeM A Pt
AUE s 22Ae A F2 S o188 ¥
3 g she FoA oA WHEL We
7 oleie Rol Ykn & 4+ Uk & 9 Avw
Qo AR FE YA BE 2o AP
A0l o QATHY A YU RE by Fol
of & BAFel WThR ¥ + Aok EW A8l HT
W A el 4y 478 EdE
AX ¢ NIOSHe] #4Ee) 391t 3D SSPP A%

B 2o Agdte T EFY F(con-
stant) &} 2A7F B vjIAcly FYPA 9 22
NFAEE FAoZ 43 Aolm2 ¥3U% 2
£ BRIE RAF ATE FY AW} o) Fo
Ao} girkn gt

4, QIZF3EA i oy

ol A AuEgtRe] 8% F¥E Fe& 8%
2 AR, FFe A, THE AL B

& AMstd 23%e Hele ¢S FoAIA Fol
of gt

Ao zH SENHS ke 5 Q)

1) 57l

So) golele B9 RAZA0] BoewE W
o goln g4, 23R Fgse 2Edar
9 ARG, g BAe B el A=s &
QEHE HABok P,

2) FEHz]

Eol ggdle EAC st JhEFE AR
£ #elg o o] 7Rl 3, TS oA 9=
EolA4E o] ¥ B 8FEYd 6 B2 ¢
& FA "9 gy Ede 84 Add EoldlA
E F Uxg ZHgof i}

Table 6. 85Tl wh& 13 F%#E A% 2 835 1Y HTA 9 Hla

TE SF 34T AF WELT p-value
]l 162 122
2. o X

255 3 32 A 4632.6 4478.6 > 0.0
(Newton)

Table 7. 237 W& FHE A AP 442 43 HIA v
T |R% a7 LE MIAF p-value
BE A% 8 0.30 0.20 < 0.05
(lifting/min)
822 ot YA 1112.8 725.1 < 0.05

(Newton*lifting/ min)
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¥z Ay AAY A O FPoE o
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sy,

5) At BHe) FUI5 Wyt W 2lg B2

%% A7 A FAY A A8 ==
AEE Fol AAFB g 2718 H7} 2ol
B a5t

=@ $3EE FFoe 2A4se F7)H 9
94 BUE ol 2% AAS Auelo} aiof 3
Aol 2] AF A4 @ FAAZ 52 Fakd 2
5 % A2 52 A4Hoz ANHES Aues
Aol A sy,

V.2 &

oo ANA G TEA 47198 iges
8% 4% 2=AL, FFE AT AW T #Y 18
3 AFE 2dY 2 A8 BN E B3l de Fe
€ o953 2.

L A 223 4719%F 883478 2149
45.4 %B)elNem ¥ EAFE 257H U, F &
o] AR, AAAFE vnEY FAHeE R
& zlolg HolA ¥y WH, ZHAFU HF £
€ FAe 8% 3ado] foskA g

2. THE FF S=Aw 2849, 4 XAz
€ AR 5% (B4 50.0 %), AAF 13 1233

(E4& 60.6 %), A 2% 287 (348 48.3 %)
a3 7E FACA 8 (54& 50.0%) o2 v}
U AR 1571 7 w8 3488 Holn Jlou B
AM R Feolg Alole HolA| g3ttt X0.05).

3. 828 F2 o, 9o 94 AYse 22
A 2289% 2%E AYY 227} 1399 (348
61.0 %) 22 32g F2 vtz 3A AYste 22
A 3TF 15% (54 E& 40.5 %)EY BAHcz
3 #3cHp <0.05).

4. FFE HF 22A ol 2, APy
o o, %Y, A& 9 £EAY 59 8299
284 e 25 RAT Aol dehhAl sthp
>0.05)

5. THE HF 22 28489 QM BEH &Y
2%, 8% TLHT 16239 FFE AT ¥2 A
5E71EL 17.1 kg, 8% ¥ZaFe] HF HAF
712 17.2 kg 28 5 29 {9 Aol
UERdA] &gkek(p 0. 05).

6. HAHE7|E o) AYAP}L 785 e R o)
8% TaT0) 448 (32 & 56.4 %)olUx, HAH
B71E 2H%e AYA) 206HeR o1F 88 &
awe] 118% (24 & 57.3%) 2.2 Yey JAs4
71Ee 2%k AYAbTold 289 Tago] o

2 goit EARCR 23 2ol Holx] wsich
(p >0.05).
18] $3FE QY Yo Qs 8FFo Ay

JQ °f 8% ZaTolM B 46322 N, 8%
l E oA it 4478.6 No2 8F F4 T4
Mt A dEhstevt §AACE Rejslx sttt
(p 20.05).

8. 8% ZaTdM B ALssr HE 0.30
e 8% Blasde] WE 0.20 3B {98
E34Hp <0.05).

9. % JUHFE BT 83 % 4¥y HFA
T 8% TAdol 88 ¥IAFEY FAMcR &

AeHA &ttt (p €0.05).

T2tM 8% AP gRPe dee A R}
ZRE dojAle 493 ARt:, A 7
sle AU AANA FAZE wHE 2Qlo) A Eof
oAl nhgdal B¢

omer, BIHY A
AR A A BE2 s sl wwal

e A& g 5 Uk
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A% 238 33 AQAAY FAW APoz 9
@ 2% ANE AP e YRR WA
o AFRR AAEEL Ao Bk 3, TYE
A3 AYAe AR sEdx(a3Re) GEE
B 1 32¢ 39 & UAES AYYA 2 %
d T s Aol ash,
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