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Fol7F A=7FE t-test

1. 24 thgnte)

ZFol & H.olA|

Els

AsHH o fo

o

2fo] S H o)A

T
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o
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1.

RTHE
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H] Q&+ 5T
H = p-value
("N=625) (N=480)
L}o] ”38.19 + 8.66 38.22 + 8.23 0.9447
N 12.54 =+ 5.96 12.79 + 5.88 0.4927
A A A 4 22.71 + 2.20 22.50 + 2.24 0.1239
AR QT 33.26 + 5.75 34.65 * 5.85 0.0001
A A 57.31 + 9.69 56.39 +10.69 0.1478
&= A A 11.03 + 2.51 10.75 + 2.49 0.0695
A A A 951 =+ 2.72 8.88 + 2.49 0.0001

* N, numbers.

* mean * SD

Ankx 54 9 2] gl met AP 859 I FxET)F ot
7V BEA3E 7] 93] chi-square test S A3}t WA vhol= 30 o,
z

40 o] BEAT RES A4 god, Ay o
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d olalel 6 W olgem £ Uit 51 ola
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25 5 7|02 25 ol HAF

1

°
o]

517
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I FA7F 6Kg ol
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A AAGERAL 2110l thalA]
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g, 25 mwke] ApghellA a-&o] Aol o wekAnt EA
FAGR 2Dl whsiA
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Y E w3 ALY HEE 59
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file)
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oM 2%&°] HlE&o
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3E 2. dnkA AT AY adld wE A x| v
H Q5T RET
s p-value
N (@) N (%)

L}o] 30 Al =gk 128  (61.54) 80 (38.46) 0.117
30-39 Al 199  (51.96) 184 (48.04)
40-49 A 230 (57.64) 169 (42.36)
50 Al o] 68  (59.13) 47 (40.87)

ZHAS 5 o]3} 168 (55.26) 136 (44.74) 0.592
6 o] 457 (57.05) 344 (42.95)

=4 A4 e 234 (54.42) 196 (45.58) 0.251
)5 391  (57.93) 284 (42.07)

AAFAS 25 vk 527  (55.47) 423 (44.53) 0.071
25 o] 98  (63.23) 57 (36.77)

% e 358  (55.25) 290 (44.75) 0.294
s} 267  (58.42) 190 (41.58)

2 AZpA THHQ20 = o) 126 (70.39) 53 (29.61) 0.001

=3, 95 =3 (200174 499  (53.89) 427 (46.11)

SENE AtH( 3 3]/ °lsh 399  (58.59) 282 (41.41) 0.085
2 (8 3]/ ©]) 226 (53.30) 198 (46.70)

ZERA 43 A=GKgeolsh 108 (69.68) 47 (30.32) 0.001
5 o6 Kg o) 517 (54.42) 433 (45.58)

A w9 AAY glok 174 (62.14) 106 (37.86) 0.029
TEE o 451  (54.67) 374 (45.33)

* N, numbers.
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7 AR 2 B

Hx}R] 7} 1.38 (95% CI: 1.08-1.77)% &%59] 9
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=
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=

1 2pA
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vl 7}

A

H2}H]) 7} 1.32 (95% Cl:
ol A W]

5
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-
T

FALe] 7]

o

A

W A H
FR17F 1.71 (95% CI: 1.19-2.45)2 Q% Ao 9

ke
-

H s

1.7HE 8E9 Idrs
A

o
1219 &% WEE 57}
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°©

2] AAlE 32
botct.

5 Z7HA

°©
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=

[e)

2 6Kg
1.15-247)=%

o A we LF] wA
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o
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0
i

o

ol A v 27 1.69 (95% CI:

-
1

o]

259 vk S
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3. AA ZARA iAol 2% - 2ol tidk 2xag 3] A

=]

S OR 95% CI ~ "AdjOR  "95% CI

ALQIE =8 1.50  1.18 - 1.92 1.38 1.08 - 1.77
AFANFE G 1.25  0.99 - 1.59 1.14 0.88 - 1.47
TRAA Y 1.12  0.88 - 1.43 0.99 0.76 - 1.30
BARI A A S5 1.42 1.12 - 1.81 1.32 1.01 - 1.74
2ZdApA SEE P20 E o)) 2.03 1.44 -2.88 1.71 1.19 - 2.45
TERNE A5 (8 3]/ o) 1.24  0.97 - 1.58 1.18 0.91 - 1.52
EEFA TS5 6Kg o) 193 1.34 -1.93 1.69 1.15 - 2.47
A AE(FSE o4 1.36 1.03 - 1.80 1.12 0.84 - 1.50

* adjusted odds ratio; o], AAHFAF % THoE HA

" CI, confidence interval

4. 2Fds 59 <3t

= AR 2= HIAH] 1.77 (95% CI: 1.09-2.87)%, W& AAL9
A A= B2 2.02 (95% CI: 1.21-3.39)2 2%9] A= F7MA AT
o ARAFEE ¥R 1.17 (95% CL 0.72-1.9D)Z 859 3d=s
SR o TATdA R E FoJetA] FUrE W TR AA = HA
H] 0.89 (95% CI: 0.53-1.50)% Q%29 YALE FaAZ o EA 38
A e gl

29d s FE el AY MEs ArE 20 T ool AAE H st
= wolAE mA] 1.33 (95% CI: 0.65-2.70).% %9 =7t S7F

sfgou BASA fade gk Hed €% NEE 857} Be
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o
lo,
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o
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o|\
N
N
of¢
ol
3%
o
=

F 4 FFAG 5 olFhrollA 2% Ty Q9o WiE A AE I A
W “Adj OR "95% CI
AL T =S 1.77 1.09 - 2.87
AFANFE e 1.17 0.72 -1.91
TRYAA e 0.89 0.53 - 1.50
BAIA A S 2.02 1.21 -3.39
2} A} A &g e (20 = o)) 1.33 0.65 - 2.70
FERE A (8 3]/3 o)) 0.80 0.49 -1.33
=5 % °14(6 Kg °1%h) 1.13 0.49 - 2.57
AE AE(FTE o) 1.45 0.82 - 2.57

* adjusted odds ratio; o], AAHEFAF % FTHoE HA

" CI, confidence interval

80-1.53)2 979 ILE FT7IAASoY TAEH

24



Folde gtk e HAEANFE= vAH] 1.14 (95% CI: 0.84-1.55)=

25 s I7MIFled SAgH R FoekA @gken, W

o
Y2 Fa| AL HEE ZHe7t 20 & oAkl S F
1.85 (95% CI: 1.21-2.82)% 2%9] 93 =7} Z7}8}
© 857 B2 TellA BIAH] 1.34 (95% CL:
b S7tekdeh. S FAl e 8%
LA 6Kg oo TH=ES HAwste wolA H[AH] 1.83 (95% CL
1.18-2.83) 0.8 9% WA 9o Sttt MesS Tk o o

of X 259 WAt Zrhskelont BASA 4L GIATHE 5).

38
o
_O&ll
AL
o,
Mo
offt
l-']I
k1

o
©
©
L
oo
=
fru
ko
ol
Lo
o
jai}
k1
N

—

X5 FFAF 6 ool 85 B gl tidt 22X Y 38
W “Adj OR “95% CI
AL T =& 1.25 0.93 - 1.68
AFANFE S 1.14 0.84 -1.55
TRYAA 1.05 0.76 - 1.44
BARIAA S 1.10 0.80 - 1.53
2 ZHA] & 2] € (20 Zol4) 1.85 1.21 -2.82
FERE A (8 3/ o)) 1.34 0.99 - 1.80
=5 % o6 Kg °1%h) 1.83 1.18 -2.83
AE AE(FTE o) 1.01 0.72 -1.43
*, adjusted odds ratio; o], AAHFAF, &%, FAoZ BAY

* CI, confidence interval
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tH(Marras, 2000).

2% FHES 43.44%2 v§- AT} v

[N

NR

o
e
o)

N
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=
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=
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A Q% Bu oty FAY of3A LE¥E #EEe] Jdual HaE
21 tH(Linton, 2000).

1. d7 23] nz

rioh

r

AT mEHAG 22AA A% BAA

o

r

Leino 5(1995)< A4 24wt AA ASA 847 B dd4o
2 =47 A3y BdEFo] v Baskhl 9tk Bigos (1991,
1992)¢] wulAEr o JAHAHMMPL  Minesota Multiphasic
Personality Inventory)E& ©]-83t AFox = AAH S-S A5 48}
= Aol Y AAA 2EHE FHE A sk Aol e
slzHlE] AN ZEAA dge] FUAd=sF 1.37 (95% CI 1.11-
1.68)= A yetwt ®£3 AFUSEE SAsE modified work

APGAR & o]&3}to] =< Aol EARS B =7t 7o AgYd e
=

& o] H|AHH| 7} 1.43-1.47 2 2254
A Asle]l YA =S FUIAFA L, @& T8 X A= HAH] 1.81-2.04 &
LEFHe] AAAHES HAY, T xIIHF o

Aol 7H w2 ol B =2 ol HlEl H|
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2 7F 1.44 2 Ao s SFEA
Hagen 5(1998)9] A#3 =sA=S oz 3 AFdMes =2 AHF
QT EE HAHE] 2.03 (p<O.00DSE QF] YIALE ZrA o AR
AFEE ol #eAdo]l Adth Grossi 5(1999)9 =474 AHslow
7] AT 22AE ez Aldst AolA AFAFEE Aol
A 30 4 wgre] AdAbe] vl 30 & o] F7] AAtolA 2k
Stk AN 8T EE AFAGEER Uiro] A 2EYAE AFE A

Sol = A7l gkt Haufler 5(2000)9 LISRES(Life Stressors and

w
r (
&
lo,
r
R
o,
o
¥2,
32
i)

s

Social Resource Inventory) %A & Work Resource Subscale & ©]

9 ATNNE AT 2EASG AQiEA 5o 47 sEds 4]
s

P
TolM = Aol 2EHAE TAANTI= A4S, MR AS e T

g
[

e
A9, Aol B3 AAA] gle Ag, AFUNEETL Ge 9o
Al AZe] mAE7E Srtek oy FAITHA R = FoskA eskth. 1
U AL A A A= Al W ol A B ZE 4.7 (95% CL: 2.2-10)2 ¢
A 8% T Y9S T7HAFH Y. Hoogendoorn (20019 A+

AHE FE AT GTES Fe FE L el A4 AUIRE 13-

U
)

16 o= 259 ¥R SN BAGHoRE fo5A B,
AR Agrs Badel Utk Power (20018 ATolAE BAH 2

il

Ef 2t 2% B vAH] 2,52 (95% CI: 1.65-3.86)2 =S =
7IAFH o Andersen 5(2002)2] ATolAME & AHF 7=V HFF
H] 1.8 (95% CI: 1.2-2. )%, ¥ AFAZFE=7F vxkH] 1.4 (95% CI: 1.0-
LY, W ALg A A7} v]xkH] 1.3 (95% CLI: 0.9-1.8)°.2 2% A

o 919 F7HAAL,
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Ul ATl = #BEF 5(1996)2] VDT 2gAte] A =247 4
Shol #gk Aol A A 8R0S HshA] %S W axTeA 2=
A Agke] 9FEo] HxpH] 3.275 (95% CI: 1.053-10.191)& A 714l
W gtk F8E S(1996)9) ATl APUSE, IRANSE
of AP HEE FATA R Fod dFo] gl AYE (2001)

=
< AEAk dF dRAE e Gl A2EYRE SAsE =

o

sl

Tl

A AEYA
S 7HAA 8l

o] AFA HAA FAMHENIAE F=S AFATE7F H[AH] 1.38
(95% CIL: 1.08-1.77), W& A A[*]7} vlxH] 1.32 (95% CI: 1.01-
L7 859 9AEE S7HAT 53] 25d4 5 o]ste] wollA =
w2 AR QT I} B 1.77 (95% CL: 1.09-2.87), W& AFARS] =] #] 7}
H 2}H] 2,02 (95% CI: 1.21-3.39)2 &% 2Ae 9IS =3tk 2595

7F HlxFH] 1.85 (95% CI: 1.21-2.82)2, =& FAI7F 6Kg ©]/4<]
H] =[] 1.83 (95% CI: 1.18-2.83)0.% FAIXHo 2 FolsHA oF =A<
WS FIAAL. oBE 2FATT 6 0 o] Bel Fel A AT 2Eg
2 99lo® Qg BARACR fo8 0% WA 7 AL A

gred, ol AAA Et SAMOE AYe] HeaA T AFEO)

O

29



Punnett s(1991)°] AN AEHAE adshA] dar AP §A44

2E S 9Dt a7 Bl digk AeAM s seE Wil AY

HEE 24 Al7to] B A& H|xH] 8.09 (95% CI: 1.5-44.0), 7]
2k} & v)xH] 2.16 (95% CL: 1.0-4.7), BAe HF &A& vl xv] 2.37

(95% CI: 1.3-4.3)2 8-8°] %8S F7HA%th Houtman 5(1994)9] A
TolA e dEE Aol 859 AFEE HAM] 1.35 (95% CI: 1.10-
1.64H)= =dvkar spom, we 2AdEHE=7F vxkH] 1.21 (95%CL: 1.06-
1.39), =& =577} vz 1.62 (95% CI: 1.36-1.91), &&°] H|A}H]
1.22 (95% CI: 1.02-146)=Z 8% {3I=Es /Mt 38l
Hagen 5(1998)9] A& <L=2AE o=z 3 dAFoM= AHEE 42
2o vl SA=TS e ZEA e H[AE] 1.98 (p=0.011), 7|A=
Abgahe EE2AF 2 HAH] 1.76 (p=0.149)0.2 2% 93 =r} Fr}a)
& th. Andersen & (2002)9] Ao A= HHEZA 2ol {-HEH|(PPR,
prevalence proportion ratio)i= 1.8 (95% CI: 1.1-2.9)2 2%F2] $3 9]
=90t TS 10% ol Hu Ao 4=MMVC, maximum voluntary
contraction)®] =4 L% AYES = Ao+ FHEN 2.0 (95% CL:

[e]
1.2-3.3)2&2 259 Y@=l S7tsilth. 20 &= oo = e Fole
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5
1.1-2.92 S=4A4 43 dA9 o] Frtekidn. &
I 9 Skl

T&E 5(1996)9 AFdAM= 57 A9 =AEE uEe F
FELAA Tt =2 oA vREAE] 4.21 (95% CI: 1.34-13.2D)E 2.5
Aol Y Ert S7FsEATE 43 5 (1997)9] Aol o] 5
= 79 mlAkE] 212 (95% CI: 1.42-4.16)2 &FAA 23] =7}

3 olea 29

to
[JO
o,
\
T
i
2
9
OE ﬂJ
o
o
rlr
Ho
o
=
N

S7rekelTh. a2 5(2000)9) Aol A= FalA a9ls aeskA E%
S W FAE EUE =v AYS she A9 1¥A g AR A
A= 3.95 (95% CI: 2.29-6.82)2 2% 2] 9|&do] Z7laint

olde] AT Ao|A HEo] 29 949t wEHAEE 2HAA A
of WhAell FgFg wxa glom oy Falet AP 8AhVF FHREH &
A o SIF=7E B FUkstal k. o] AFellA = olEe 2y 8RlE
SOl A 2bAl 291, wkE 99l 3 2¥ WES AAT el fF 2%le

g

= A3kl 2AEHGITh
AA 24 gl dgs FREAY HlES ZAR0 = o)

7F BlxbH) 1.71 (95% CI: 1.19-2.45)% @89 9I == =901, 6Kg ©]
dol TFES v A7 ¥R 1.69 (95% CL 1.15-247)% 85 °
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1AW HE= 77} 20
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517

1.85 (95% CI: 1.21-2.82)=

ool ol A

Aol A Bl AR

-
T

Ko

st

ASH O £o)

ol Al H]x}H] 1.83 (95% CI: 1.18-2.83)

o] W2kl = 6Kg ©]%

13l E 77 o

= A4 293 2

olste] o)A

A2l g

A=l o

1
s

7}

=
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A9 ol o7} Agd oz oy

—_—

bl o2 ¢

S

Al A gko] Ay

131
=4

|

A7

|

o

el

229

14 ~Ed

S

32



Snook F(1978)& 859 70%7F &71 Aol EAgT L sl
Punnett 5(1991)¢] Asxk ekl 22215 gidoz 3 AFoias
AAA 20s et Fks W FAES AAE FHsHE Alzko] H|Ay]
8.09 (95% CI: 1.5-44.0), 44.5 N o]}e] 57| #go] vabr] 2.16 (95%
Cl: 1.0-4.722 2%9] Id=E =Ah sl 5(1999)2> A HF o
A AEhE S AA A3 oy A9 APl FeA EdAT A
of o3k Aol 7 wrkar Barsigivh. a4 5(2000)2 3 d kel A&
A ATE Fer] 2AYFTAAN 2F0R 4 o] BY T Y X
525 e ZRAEAA HAYAY 880 LASE YL =v F4

A &8 Z(10.2%), 9o14(8.6%), =4 ©7= ZA(8.0%),

Houtman 5(1994)2] Ao += oJ2do] H]AHH] 1.57 (95% CI: 1.35-
1.82)2 A HY Q59 ¥ %7l =4th Andersen 5(2002)9] A9
M oY FHEH 7 1.8 (95% CI: 1.2-2.8)& YARTE Egkt). wb
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|

W Croft ¢} Righy(1996)2] Aol = dUER 98 xe] Aol gl
o] 4% 5(1999)9 ATolME A wE 2%
uskou gzl AURA Fol BAITA 2os Holx
Ao A= FAF o] B A0 RA A 2aE viAENo Y o4
oA A4 QG & dATTE AREe] Wel Hixi glrh
Houtman %5(1994)2] Aol M= 35 Al winkel o] w8 35-54 A
ol ol A mH] 1.65 (95% CI: 1.43-1.91), 55 Al ©]AFel ol 4] Bl 2}H]
1.69 (95% CI: 1.29-2.21)& 8% Ao 9d=7l %Udrh. Hagen &
(1998)2] Aol A= 35 Al wRkel ol vlal 34-49 A9l ol A H]x}H|
2.38 (p<0.001), 50 A1 o]l Fol A& HAHH] 2.47 (p<0.001)ZE 2E<]
¥ =7} =713}tk Andersen 5(2002)8] Ao A= 45 Al o]kl AL
FEo] FHEN 1.3 (95% CI: 0.9-1.8)0.2 347 2] A=y} &
Zhetal ot Al o= qlgith. W Croft 9 Rigby(1996)<]
TFolAe voldEEs ou] gl Aolzk Stk wUle] ATEGRYE T

l‘_lfl
§2
3
3
o,

2

2001; A 5 2000; A& 5, 1996; T4 5, 1996)04 = o] 7t
ofnl e FFE WAA EXrh o] AFeME Yo7t FUESE 8%
o] Hl&o] ASIGITE vol7b A 8% vAE ade A¥IEE &
WA Rt Ateh 18X @tk AFEe] At Qi) AT vel 7t
ETE I AA 7132 Hdgsta vkl el o) L g o] sp&s)
Ho] AP 8Tl TUHE BoE AZtETE SARE o] AFA= Lol

o] melo] Pasts FHE nylom, o fAHL
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HlalE A 29 o

o A 25

1=y
- Xt

459

%
olsl ol ol i=ge] o

oA Ul E =T 1.54 (95%

bel oz thre] masheld o
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A A=A
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2 Yoxnte 7S Wtk ST Deyo 5198909 Aol <3
W oEFs /1Ae 2z 259 wgel e ¥ /A gon Fax

QELS §3-e BAS BAT Eriksen 5(1999)e Fdo] 25 ¥9

Hl(carboxyhemoglobin)& S7FA171H 217 7874 A4 dFs 1
AtE 9 7Hax vk (Power &, 2001).

Croft ¢} Rigby(1994)¢] AFolxE= 7 Fdto] HIxH] 1.27-
1.45, AA FAwte] ®IAFH] 1.29-1.38 2 &
Harreby 5(1996)3 Croft 5(1996)2] AFdA FA oJuj7} i
Brage 9} Bjerkedal(1996)2] AFolAd A3 Q87 #AAAHL 1A
Aol HxHH] 1.22 (95% CI: 1.02-1.47), @A &Fdxto] vl=H] 1.69
(95% CI: 1.45-1.97)% %7t Z7138t9lth. Skov 5(1996)9] <Tto) A
B A FAFE v A 151 (95% CI: 1.09-2.10), @A A8 Bzt
Hl 1.31 (95% CI: 0.98-1.76)Z H|FAv o] H3l] 859 A=t =&
Ao 2 YEHT Leino-Arjas(1998)9] #4 At 245 o=z
AFA AFoAeE Fdol 859 SAES HAHH] 2.4 ( 95% CI: 1.1-5.1)
2 Z7MHen Sdge 2EAA T4 $H-us #AE 2otk
Power 5(2001)¢] AF-el 9stH A HEH o2 FAS
Hlal H]zkH] 1.63 (95% CI: 1.23-2.17)2.82 8% 9 93 o] Z7}3td}.
4 F(2000)9] ATolAlE doed =Tt

oft
lo,
4o
i)
o,
of\
)
o
2
)
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o2 FoshA AtH95% Cl: 0.98-2.37). ©] Aol B F A o) A]

&9 Hlgo] o] t o FATA Fode AT
Houtman 5(1994)¢] A7dA = &5 85 (= F5 A

o]E Ho|X| &9kt}. Anderson 5(2002)9 AFAME TS A EA
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ABSTRACT

The effect of physical work factors and job stress on
occupational low back pain among shipyard workers

Dong Hee, Ko

Department of Occupational Health
Graduate School of

Health Science and Management

Yonsei University

(Directed by Professor Jaechoon Roh, M.D., Ph.D.)

Occupational low back pain is a major cause of morbidity and the
increases of medical and industrial cost. Efforts to control occupational
low back pain are largely unsuccessful, and more considerable
understanding for the risks is needed, including the psychological
factors.

This cross—sectional study was designed to identify the effect of
physical work factors and job stress on occupational low back pain
among shipyard workers. The case group consists of 1105 male

workers who are working at a shipyard in Korea.
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A structured self-reported questionnaire was used to assess the
participants’ physical work factors, job stress and general
characteristics. Job stress was measured using Karasek’ s JCQUob
Content Questionnaire). Occupational low back pain was identified
according to the NIOSH symptom survey criteria. Physical work factors
were assessed using Quick Exposure Check. Since the work duaration
can affect the relationship of physical work factors and job stress to
occupational low back pain, we analyzed this association by dividing
workers with three groups by work duration: 1) less than 5 years, 2)
over 6 years, and 3) all workers. Multivariate logistic regression
analyses were used to elucidate the relationship of physical work
factors and job stress with occupational low back pain in three groups.
Data were analysed with SAS 6.12 program.

The results of this study were as follows:

In all workers group, job demand, supervisor support, bending or
twisting of back, carrying heavy materials were associated with
increased the risk of occupational low back pain. In the workers who
were less than 5 years, people with high job demand and inadequate
supervisor support were more likely to experience occupational low
back pain compared to those with low job demand and adequate
supervisor support. In the workers over 6 years, bending or twisting of
back, carrying heavy materials were related to occupational low back
pain.

These results suggest that job stress as well as physical work
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factors i1s related to occupational low back pain. Especially, in the
workers who were less than 5 years, job stress played more crucial
effect on the occurrence of occupational low back pain than physical
work factors. Further research should be performed to examine the
casual relationship between job stress, physical work factors, and

occupational low back pain using the longitudinal study.

Key words: Job stress, Physical work factors, Occupational low back

pain
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