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The Relationship between Work Posture and Cervical Spine
Abnormality among Cervicobrachial Disorder Workers in a Microwave-
oven Assembling Factory

Jong Park, Chul Gab Lee, Young Sook Kim'

Department of Preventive Medicine, Chosun University
Department of Radiology’ College of Medicine, Chosun University

This study was conducted to evaluate the association of work posture with cervical spine
abnormality toward 106 microwave-oven assemblers. A self-administered questionnaire was used
to obtain a general characteristics and a work history of workers. The posture of neck and
shoulder joint of workers were measured with video tape recording and the simple X-ray of
cervical spine was checked-up to observe the X-ray abnormality including degenerative change,
curvature abnormality, disc space narrowing or disc canal narrowing,.

The result were as follows.

1. The prevalence of degenerative change among cervicobrachial disorder workers was 44.3%
(47 persons), curvature abnormality was 43.4%(46 persons), disc space narrowing was 21.7%(23
persons), and disc canal narrowing was 21.7%(23 persons).

2. The prevalence of degenerative change at cervical spine was increased with the degree of

neck flexion(flexed versus neutral ; odds ratio(OR)=2.7), the total work posture of neck(mild or
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severe awkward versus neutral ; OR=1.2, 3.4).

3. The prevalence of degenerative change at cervical spine was increased with the degree of

the right shoulder flexion ,

the heaviness of the materials carried by the right hand and the

degree of awkwardness at the total work posture of right shoulder(p <0.05).

4. There was no evidence of association between curvature abnormality, disc space narrowing,

disc canal narrowing and work posture.

In conclusion the awkward work posture was related with degenerative change of cervical

spine among microwave oven assembling workers and the further study in these field must be

made to prove the association objectively.

Key words : cervicobrachial disorder, assembling workers, work posture, cervical spine abnormality
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A= <20 25( 71.4) 10(28.6) 1.0
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=2 < 20 41( 59.4) 28(40.6) 1.0
> 20 18( 48.6) 19(51.4) 0.090 1.6(00.7- 3.5)
23 < 20 33( 60.0) 22(40.0) 1.0 :
> 20 26( 51.0) 25(49.0) 0.460 1407~ 3.1)
NN (=)
24 < 45 15( 71.4) 6(28.6) 1.0
46~90 27( 58.7) 19(41.3) 1.8(06~ 5.4)
> 90 17( 43.6) 22(56.4) 0.033° 3.2(1.0— 10.1)
9A < 45 20( 48.8) 21(51.2) 1.0
> 45 39( 60.0) 26(40.0) 0.352 0.6(0.3~ 14)
HFZYE < sl B 19( 70.4) 8(29.6) 10
= Zzjoln] B 33( 55.9) 26(44.1) 1.9(00.7- 4.9)
> =gl B 7( 35.0) 13(65.0) 0.017* 44013~ 152)
AN &)
23 < 45 15( 57.7) 11(42.3) 1.0
> 45 44( 55.0) 36(45.0) 0.989 12005~ 28)
;A7 < 45 34( 56.7) 26(43.3) 1.0
> 45 25( 54.3) 21(45.7) 0.967 1105 24)
HAETEE < =zgholw 24 46( 56.1) 36(43.9) 1.0
> ol B 13( 54.2) 11(45.8) 1.000 11004~ 2.7)
T EE) :
223 8( 72.7) 3(27.3) 1.0
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FHAANESE AA)
FHAHA 8(100.0) -(0.0) 1.0
k7l BAA 11( 57.9) 8(44.1) - 3.9(0.6—249.2)
g B 40( 50.6) 39(65.0) 0.016° 5.2(0.9—297.0)
FTHAA @S o)
244 7( 58.3) 5(41.7) 1.0
okzh BaAA 25( 55.6) 20(44.4) 11003~ 4.1)
Ag BAA 27( 55.1) 22(44.9) 0.863° 11003~ 4.1)

@: y-test

3 : estimated by Mantel-Haenszel test for linear trend
*: OR(95% Cl), odds ratio(95% confidence interval)
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An-EE <20 18(51.4) 17(48.6) 1.0
> 20 . 42(59.2) 29(40.8) 0.585 0.7(0.3~ 1.6)
S < 20 39(56.5) 30(43.5) 1.0
> 20 21(56.8) 16(43.2) 1.000 1.0(0.5-2.3)
A < 20 33(60.0) 22(40.0) 1.0
> 20 27(52.9) 24(47.1) 0.592 1.3(0.6-2.9)
AN (=)
24 < 45 11(52.4) 10(47.6) 1.0
’ 46~90 27(58.7) 19(41.3) 0.8(0.3-2.2)
> 90 22(56.4) - 17(43.6) 0.829* 0.9(0.3-2.5)
97 < 45 22(53.7) 19(46.3) 1.0
> 45 38(58.5) 27(41.5) 0.776 0.8(0.4- 1.8)
AFTHE < zapoly 74 15(55.6) 12(44.4) 1.0
- = =aloju FA 31(52.5) 28(47.5) 1.1(0.5-2.8)
: : > =gloju] B "14(70.0) 6(30.0) 0.383° 0.5(0.2- 1.8)
ANES)
24 < 45 17(65.4) 9(34.6)
‘ > 45 43(53.8) 37(46.3) 0417 1.6(0.6 - 4.1)
AqA < 45 32(53.3) 28(46.7)
: > 45 28(60.9) "18(39.1) 0.563 0.7(0.3~ 1.6)
HITHE < =i FA 44(33.7) 38(46.3) :
> zajoln] By 16(66.7) 8(33.3) 0.369 0.6(0.2- 1.5)
FEANET)
224 6(54.5) 5(45.5) 1.0
okt B 21(55.3) 17(44.7) 0.9(0.3-3.7)
Algt 2z 33(57.9) 24(42.1) 0.780° 0.9(0.2-3.2)
FHAAES o)
ZA24 4(50.0) 4(50.0) 1.0
: olzt BAH 9(47.4) 10(52.6) 1.1(0.2-5.8)
A8 mA™ 47(59.5) 32(40.5) 0.369° 0.7(0.2— 2.9)
FEAAES oA)
2GR 8(50.0) 4(50.0) 1.0
k7l 2w 20(47.4) 25(52.6) 2.5(0.7-9.5)
: AR RS 27(65.3) 17(34.7) 0.376° 1.2(0.3-4.7)
¢ : estimated by Mantel-Haenszel test for linear trend
*: OR(95% CI), odds ratio(95% confidence interval)
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OR(95% CI)*

@
i oy wm
.E1’_
qAgEd <20 25(71.4) 10(28.6) 1.0
> 20 58(81.7) 13(18.3) 0.339 0.7(02- 1.4)
e < 20 55(79.7) 14(20.3) 1.0
> 20 28(75.7) 9(24.3) 0.816 1.3(0.5- 3.3)
A <20 43(78.2) 12(21.8) 1.0
> 20 40(79.4) 11(21.6) 1.000 1.0(04- 2.5)
N (F3)
24 < 45 14(66.7) 7(33.3) 1.0
46~90 38(82.6) 8(17.4) 0.4(0.1- 1.4)
> 99 31(79.5) 8(20.5) 0.353° 0.5(00.2- 1.7)
kS < 45 34(82.9) 7(17.1) 1.0
> 45 49(73.4) 16(24.6) 0.499 1.6(0.6— 4.3)
HAETHE < =gjejy] A 19(70.4) 8(29.6) 10
= =goly] FA 51(86.4) 8(13.6) 0.4(0.1- 1.1)
> =gloly B 13(65.0) 7(35.0) 0.854' 1.3(04- 4.4)
oA ES)
=4 < 45 24(92.3) 2077 1.0
> 45 59(73.7) 21(26.3) 0.085 5.0(1.1-22.7)
AA < 45 49(82.7) 11(18.3) 1.0
> 45 34(739) 12(26.1) 0.339 1.6(0.6— 4.0)
AFTYHE < =zloly) Ty 64(78.1) 18(21.9) 1.0
> maloly] B 19(79.2) 5(20.8) 0.869 0.9(0.3- 2.9)
FEAA B
AN 7(73.6) 4(36.4) 1.0
ozt BAA 31(81.6) 7(18.4) 0.4(0.1- 1.8)
A 2AR 45(78.9) 12(21.1) 0.490° 0.5(00.1- 1.9)
FHEAA($E oA)
2224 4(62.5) 3(37.5) 1.0
okt BAA 9(84.2) 3(15.8) 0.4(0.1- 3.2)
A% 2w 47(78.5) 17(21.5) 0.589° 0.500.1- 2.4)
FHAAEE o17A)
2= 2}A| 11(91.7) 1( 83) 1.0
opzt 2AA 35(77.8) 10(22.2) 3.1(0.4~-27.3)
A% mAA 37(75.5) 12(24.5) 0.301° 3.6(0.4~ 30.6)

@: y'-test

* : estimated by Mantel-Haenszel test for linear trend
*: OR(95% Cl), odds ratio(95% confidence interval)
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H 6. 23S 330 §am eixidete| By

A5 97

zte @) ) p-value® OR(95% CI)’
735
A4 < 20 28(80.0) 7(20.0) 1.0
> 20 55(77.5) 16(22.5) 0.962 1.2(0.4-3.1)
24 < 20 55(79.7) 14(20.3) 1.0
> 20 28(75.7) 9(24.3) 0.816 1.3(0.5-3.3)
A < 20 42(76.4) 13(23.6) 1.0
> 20 41(80.4) 10(19.6) 0.789 0.8(0.3-2.0)
AAES)
23 < 45 15(71.4) 6(28.6) 1.0
46~90 37(70.4) 9(19.6) 0.6(0.2- 2.0)
> 90 31(79.5) 8(20.5) 0.691° 0.7(0.2- 2.2)
AR < 45 31(75.6) 10(24.4) 1.0
> 45 52(80.0) 13(20.0) 0.770 0.8(0.3~2.0)
ASTHE < =gtold] TA 21(77.8) 6(22.2) 10
= zaloln] T 49(83.1) 10(16.9) 0.6(0.2- 1.9)
> Eitoln ) 13(65.0) 7(35.0) 0.372° 1.7(0.5- 6.2)
AES)
24 < 45 21(81.8) 5(19.2) 1.0
> 45 62(77.5) 18(22.5) 0.938 1.2(0.4-3.7)
AR < 45 47(79.3) 13(21.7) 1.0
> 45 36(79.3) 10(21.7) 1.000 1.0(0.4-2.5)
HAGTHE < =gloly BA 66(80.5) 16(19.5) 10
> sajoln] B 17(70.8) 7(29.2) 0.467 1.7(0.6- 4.8)
FHAA AR '
YA 9(81.8) 2(18.2) 1.0
okt 2AA 30(78.9) 8(21.1) 1.2(0.2-6.7)
AP BAR 44(77.2) 13(22.8) 0.723* 1.3(0.3- 6.9)
FHAA($Z o)
Z9244) 5(62.5) 3(37.5) 10
okt AR 15(78.9) 4(21.1) 0.4(0.1-2.7)
A8 BAm 63(79.7) 16(20.3) 0.355° 0.4(0.1- 1.9)
FTIAAEE o) ‘
ZR R4 9(75.0) 3(25.0) 1.0
ozt BA 35(77.8) 10(22.2) 0.9(0.2-3.8)
A% BAR 39(79.6) 10(20.4) 0.720° 0.8(0.2-3.4)

@: y-test

* : estimated by Mantel-Haenszel test for linear trend
*: OR(95% CI), odds ratio(95% confidence interval)

-573-



FuEe) G, 283 - 92 o ¥9l9 FRA
AT §218 o] YT Tt HEolAe) 2
Aol 452F ZFshe A4 2 AL 5.002 #9
Al S7FIATHR 5).

23} o7l 24 AeiAA e} AER {2 Yol
VAN B, B} AT Y 2 21, 399 Aush
2B YT G0l Blo] giRor, Bo
ASHE BAYo] YUITh EF 3 $Z ol 29l
ZZ, 97, $%E) o, a1 F - £ ol 29
9 FEAHGE H21F BHAo] AUTHE 6).

durdog RAAG AR AYge] $H-
& A e -FPuiA e A, FAG7) T A,
2, 183 ARty aREtE 54 -3 48
A AR AR s 2gtolv A AEE of
Nehe Aoz LA gt} £3] RAMG ’i}‘ﬂxw
= HEAQ A ke T2EANA FHERE 1A
< W] WE) 28T B dFH D et A
- BAA AT BAlY Wi 2 3 23, aga 3

AL e REe 929 A3 4HE M E
AoZ 4R ot £3 &5 o 9l edEUd 1
A3 AR AYshs AF AR A 555
2 37, 223 299 5 Z2dske Zer Hay
3 ITHACGIH, 1991). ‘

ole3t A5iFe] BAHT AYAAE 42T AY
o) e} A A% oatg Zedce Ryt
AT}, Gozdziewski S(1990y& 1,572 9] 4214 22
AEE WIS E & AN 53 AY AL A
Thgolde] Fio] lthe Hug 3¢t} Nemetho}
Balint(1991)= &7 7F224e] 224 1534S that
22 3 Aol 538 (34.6%)2] S2AA EFA
W37l JAche BnE ek Piccinni $(1992)
AFE 339 AAR Adsls 2 SHIAEE )
Bo 2 3 Ao HF 2K Halol HFe) Fut
Zo] 9§ dsiAdvke A A 39.7%2) T2}

g BAMo] &S Bk} Katevuo(1985) 52
A Fejatel FRE e & AFojr] Afatelate]
52.1%, 2] 19.2%)\4 732] 3 3Z(spondylosis)

JeS B R, 53] o BERN Wde
AT Aol A 5ol Hls) P ettt Rkt

B AT T 73] F84 Wy} 47300 e
1} 44.3%2) 3 ES Ho] Nemeth} Balint(1991) 5
o) $8 71E3Y 2eAe M6%ETE B PYE
< B¢ o}, Katevuo(1985) 50] gt xju}ejAle
Mol S21%RThe W FEL Btk ol3le 74
AT Ity B4, & 498 Ee dFE EX
o] Ajojs} HFol W 2 Ao] wj o] 719

o]

- @ Az Yk,

2 A7 Ao ofspd AFF HaA #shks
Nemeth9} Balint(1991), Katevuo(1985) 52 Rarx 3

RARY AQAA S DG AAo| $gE RolT Y

o WA & 29lolNe) e dZde 291 4

Al vial Hg4 skl By vRegk o 272

ARoz YA Ee Aos vehgd. ojzie 7
Fie) HEd WA2Fo] AFN YA /WA
Sy W8S 2edchs 7129 o|2g A ee 2
shet et ol 2919l $HAY A AT 7

(Fel H Wstel Bd0) g o= eyt

5% 9.2% olRdlel AAMst Beo] e RO

2 e 2949 A Hlsl 2h0) Aajass

2 FgEC] RS Fkte AFE BRI ol
22AES AYAE BEY A R 9g&ow
AAAA Aol GHo) =2loly] A AL
S sk Ao A& EETE $3 &o] 29|

2l AT 95 obl Belol HEd 2ol oW

5o ¥HAF AYAAE 2P Bz A2E
EE 95 &9 3P WAL $ARASE 2 9]
A7t AAYA FE AL FFE AR AP 2
S589le) 283 Z71E BRlo] YA Edoly) 5
o 3B ¥3 AAS FoN &3} Yol o] &
2ol et 2AAE AAAE 2esh] R

-574-



YZhET =3 B 299 39 24| AAY £F9
olelg Bal AE eluigle Aue 42tk olRe
AAANA ZGAAA AN ARAAA W - )
29 9% BAE] $9lol Sl E AMgslel UAtE
ZolAL Weos MARYE e A, 2eln A
AAAAY ) - 259 BAe] R $HEL 2ol
£ 2GS she A3 olH B3t #g 2eg F7
F7o) WA AT oA FAB AR
2 igoddn 39 ¥ & QA% 2% 95
Aol FEAMANE BF RAPY Y7} 53
4 sk elogde ABIS HolT, wAIE A
A7} BYAASE Flelel FAEE AIAAE
QA AFRe 2R3 F7k% FANE 22t
94 ¥sis BRY Dol g2 PAel Tk B
Ak,

71EAH o S Wik 72 40 olde d%3e
A Jeps BS me% w(Edeiken, 1981; Greenfield,
1990), 2 QPO M P d9Fes 745
o} slu, Azgle] Aol A - o Y |2
& Qe Te 295 - 224 e 93, 3 Se
Qi B4 B AR BRI, GHE AYARE
Sl Aol B AR Fo] olJAAE Holm Yt
2} gl 230l Kol Aol Holx gm Q| B
5] 200) o] Ol Hpy WP} Uehta 3
of ol WEslE grel Al oI AU FHA
QDT ST B Aol B TG 2
25 2kle) $BHE sdslel A7 & 3ol 3 o
Aslo] SAE A B VR, B 3
7, A 58 AN AR KRk Aol 3
=g P9 e A9e FUsgon], BF 364 ol
of ¥l HE Agolehe 4, E 220 Y0E 54
3} Hgielo] slolq Aol® wolA| g, ¥ A7 34
A Aol A 7Y oP3eE oY ole)
QBHE 7} Btk 9 24E 3390 Je A
neaTe, Aaggee) g Qo) BRe T

A 47, 591 593 Wk Aolo) e &
BAIAE dPgom @ A7l gloldl el & 4

g

T o

o

oz peHE e FL AoR gt

Gozdziewski 5(1989)3} Paccinni £-(1992)2 7352]
ghzojdo] 2tdaA 9 Bie] vk BILE Sigi,
Alund F(1994)2 AdxpAl o} 73] EHPA WHso=
#eo] glont, A7 M opdelvt BFe) wHFeld
g 2N e devin Rusiint. 2 dpdXx
A} A5 Rl dFhe BAHCE RAF &
Hol gl Ao Ueh} Alund 5(1994)0] Az}e} o
A3t o, AFe] W} FIE0| 43.4%(4678)=
A oidd] B2 vehd RS A, B E FAA f
3L ot Z2HA[AA ] lojA TFop el
g Fu] AL A7t F3ol o) FojAor & Aer

Yoz ARl HaA Walke F2 407 o]
el mede, vk Aol FASK % 9, 12
3 ARA 89 B el A BZol A, A3
23, A3 PP 5 0 Aol sS4 ws)
o 93 oAz Zejdrtn deiA UTh(Edeiken,
1981; Greenfield, 1990). ¥ Aol o]2igt 2719
JaFe wjAel] Stelel WA APUAAE 36Mol5
o Be ARoz ARl 1AAS Adsigw, 4
2 2] ARRe] 2A% 9] BARe 2R
245} SR} QY em, A% g A 224 A
AR o4 7 AR o] o= A ol g 820
)8 Fake wAH YT A2t

o] A7l Ao A, & ATE $AZ
724 BAAG FAAH7} AR o] e 23
£ e FEde g a7 QA FAE 7
2 oke Holth. Wby el Aol Wy
5% RETe AR 5o FARC T AFHe
27} Bed Ao H7HETE B4, QA} oA &
A} A9} 7120] §17] MBe] FA] o] AT
= AR ofp] AFo| ofge] WAEY
25t 224F A4 AR 28T 29
= FY Rolth. a2t 4TS Alakshe A4
AV B3 2AVG BT AFR] YAHo|x 7

3
ro) ARl I TEAE T, e 2

()
BUA e

K

2

Mo«
14

L3

R

-

i

RES

o)

tlo

o

f

o

o2
32

4

A
] 5
9ol

S

il
1l

o
ox



A3} A%l 484 7130 AND 22AE YA0
W, O)¥¥o] Fe AUTE ARAe| 3712 WA
o AQE AU BE DAV AT Al 2
L PIAAE 2e A2 AzEch

E @ 7K AgHoze 9549 49 o 3l
& 2942 Btz A} AT SPeE 3
14 dAel A-ixAel BaRE, 24 AN
29N, 7 AgAele a9 Pxd]
we ol 92 Ao Az 2o el 3%
@ mel7} olRelAA) askrke HY Aeleh 2
ol ABHE Fed & A S8l =23 o
o Pepaz 232, 94, AW 4%, AFoe 298
20, 293 4 wAle 2SN nelsidn,
e 7] s ATehe e 44E o e
AGHE A% o] Fopo] ATIN HE FARA <
F Al SR e FBslolor & HAtn 4
7},

K3

V. 29% ¥ HE

)

AHRAA 2HAGH NN SH-6he 224 1068
oz 3t o7 B9 AAAAE vtle &
7t FAAAY AGAAE BAstR, 75 &
AR EedolA Yehd o) da -EgA Wzl
o, B3 1A A, H33 ¥E -39
A} EAR Aoke oe 2o
1 A7 oA} 106 F 252l Sy st 94
= 479 (44.3%), TrEo) A= 468 (43.4%), 3Rt
FAo| AR 23%8(21.7%), AT FHoPAe 239
(21.7%)01314
7552l B4 Wt gloix ARel W=l
o] -‘JrE?ﬂ' 73, 2= ARe FEAAZE Bl

05-1°(£
=

2
4

e oy of o

e
ox
tle

2 FEol R Tl AiEAo] A
ot 75 SEAA HlE) 2 vjApHlE 2701001, F
A7 R RA-G AL 1.2, Ao FHAT A
%342 ol SVt

5 53 wisle) HHES SEZ ool 2
Ho| A AFE, QEEY FHE A} FAYAS
2, Q2% ojie] A BFHATE Kol
Al F7hatdthp <0.05).

4. 53} o7 B9 AAApAlet AR wRol,
A2z g3, 420 §Y 52 EAHOE §olF B
@ol glalh.

ol’Fe] AnE T BA
3 AAAA = A5 oldE 2T £ Ao, 5
e wiskel AT #o] g Aoz YR
aeuy A9 Ao Qe A get Hrlddle AL
o] glemz olF AAIAL & e FAH|: A
23 =5 A7t e g Aoz YzhEn.

oy

23} o) #919] ¥

EOES

S, AARA] 2P ZdAolA] A
AREFTFY] ZANATO) -AEZAS Ao
. T gkakd 288l ] 1995;7(2):306-319

A A 712, 1994.

738, ol5dt. A TA| H3t RS UojA

BREGEN 1 A FA4. gty elgsA
1989;1(2):141-150

v F, AR, 79, oMdE, . AAelA] 29
AR A LS BAAGEF T ZARIFA) -
AFg @ HARRAE Ao, UigiiieldsA
1995 ;7(2):320-331.

o], o] &Y, AT, A EFPRAMITEAENA
A FEEE T EI i3 AR T gl e)
&38]x] 1992;25(1) 26-33

2. Al Ed Aol B8 A4, neugw 3
7ol Bt FA. 1993. 109-113, 250-258.

AFTIED,. HERETRE2 T 520 - @b e U ToRE,
R OWT. ERMEEREICB T 2 Z0HE, %
FYRLHETAT €, 1990.

ACGIH. Ergonomic interventions to prevent

o
(s
3
%
ofl
:1m

JE
34
Eﬂlgflmboﬂ,

- 576~-



musculoskeletal injuries in industry. 3rd ed.
Michigan, Lewis publishers, 1991, pp 11-26.

Alund M, Larsson SE. Lewin T. Work related persistent
neck impairment : a study on former steelworks
grinders. Ergonomics 1994;37(7):1253-1260

Aoyama H, Ohara H, Oze Y, Itani T. Recent trends in
research on occupational cervicobrachial disorder.
J human ergol 1979; 8: 39-45

Edeiken J. Roentgen diagnosis of diseases of bone.
William & Wilkins, 1981, p 609

Feldman RG, Goldman R, Keyserling WM. Peripheral
nerve entraprhent syndromes and ergonomic factors.
Am J ind med 1983; 4: 661-681

Gozdziewski S. Porwolik K. Suder E. Porwolik M.
Trzaska M. Structures of antero-posterior
curvatures in manual workers in relatio to their
occupations. Med pr 1989; 40(3):177-182

Greenfield GB. Radiology of bone disease. Sth ed.
Philadelphia, J.B. Lippincott, 1990, pp 923-925

Katevuo K, Aitasalo K, Lehtinen R, Pietila J. Skeletal

change in dentists and famers in Finland.
Community dent oral epidemiology 1985,13(1):23-25

Kovarik J, Simko A. Preventive examinations of hollow
glassware cutters. Schriftenr-zentralbl-arbeitsmed-
arbeitsschutz-prophyl-ergonomie 1986,9:143-147

Krapac L. Disorders of cervical spine and the upper
extremities and occupations. Arh hig rada
toksikology 1989;40(4):389-392

Nemeth E, Balint Z. Postural disorders as risk factors
for the onset of degenerative diseases of the spine in »
meat-processing workers. Med pregl 1991;44(7-8):
328-330

Paccinni S, Marchi T, Lorusso A, Magarotto G. The
prevalece of spondylopathies among the crane operators
inthe port of Venice. Med lav 1992,83(2): 146-149

Polakowska B. Etiopathogenetic factors of degeneratives
diseases of the spine and the effects of excertion and
working conditions. Med-Pr 1992;43(2):153-158

Zenz C. Occupational medicine. 3rd ed. St. Louis. Mosby
1994, pp 48-64

-577-



