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= Abstract =
A study on dermatologic diseases of workers exposed to cutting oil

Byung-Chul Chun', Hee Ok Kim’, Soon Duck Kim', Chil Hwan Oh®, Yong Tae Yum'

Department of preventive medicine, Korea University’. Department of dermatology, Seoul Red Cross

Hospital. Department of dermatology, Korea University’.

We investigated the 1,004 workers who worked in a automobile factory to study the
epidemiologic characterists of dermatoses due to cutting oils. Among the workers, 667(66.4%) '
answered the questionaire. They are belong to 5 departments of the factory-the Engine-Work(258
workers), Gasoline engine Assembly(210), Diesel engine Assembly(96), Power train Work(86),
Power train Assembly(17). We measured the oil mist concentration in air of the departments and
examined the workers who had dermatologic symptoms. The results were follows;

1) Oil mist concentration ; Of all measured points(52), 9 points(17.2%) exeeded 5 mg/m’ - the
time-weighed PEL- and one department had a upper confidence limit(95%) higher than 5 mg/m’.

2) Dermatologists examined 213 workers. 172 of them complained any skin symptoms at that
time - itching(32.5%), papule(21.6%), scale(15.7%), vesicle(12.5%) in order. The abnormal skin
site found by dermatologist were palm(29.3%), finger & nail(24.6%), forearm(16.2%), back of
hand(8.4%) in order. '

3) As the result of physical examination, we found that 160 workers had skin diseases.
Contact dermatitis was the most common; 69 workers had contact dermatitis alone(43.1%), 11
had contact dermatitis with acne(6.9%), 10 had contact dermatitis with folliculitis(6.3%), 1 had
contact dermatitis with acne & folliculitis, and 1 had contact dermatitis with abnormal
pigmentation. Others were folliculitis(9 workers, 5.6%), acne(8, 5.0%), folliculitis & acne
(2, 1.2%), keratosis(1, 0.6%), abnormal pigmentation (1, 0.6%), and non-specific hand eczema
(47, 29.3%).

4) The prevalence of any skin diseases was 34.0 per 100 in cutting oil users, and 13.3 per 100
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in non- users. Especially, the prevalence of contact dermatitis was 23.0 per 100 in cutting oil

users and 4.3 per 100 in non-users.

5) We tried patch test(standard serise, oil serise, organic solvents) on 49 patients to

differentiate allergic contact dermatitis from irritant contact dermatitis and found 20 were positive.

6) In a multivariate analysis(independant=age, tenure, kinds of cutting oil), the risk of skin

diseases was higher in the water-based cutting oil user and both oil user than non-user or neat oil

user(odds ratio were 2.16 and 2.78, respectively). And the risk of contact dermatitis was much

higher at the same groups(odds ratio were 5.16 and 6.82, respectively).

Key words :
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Eofle W, 84 e olE olddx #3
Al (emulsifiers), <F A (stabilizer), A¥ A (antifoams),
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7} B3 ARFES YR HE AAE Al
. 3¥HAl= EFA)E(Stansdard series, Chemote-
chnique®, Sweden)s} Aahgot BeAFo] Fis}s)o]
rsolxl  QUAE(Oil series, Chemotechnique®,
Sweden), 18j1 dZolA AMEEhe R &A% A
ARE HAAZ ABE AMERIIT ol AEEe
Z229] S| ‘Finn Chamber on scanpor tape g ©]&
afo] Fastom 48A3F Fof AASHY D 3 F
48771} 96A| 7 Fofl Zt2} B R HEQld] Qg
BEHAG. olnf AlRE BN Ao T
WA B e AAX EEE) dheolu A F (vesicle)
S Hdolzta B s

3) ¥y

WR3A Ao BE 2 AWEE 7 2A W A
# AHgl ote 9 ES FoHD. B3 2229 Y
olst ZEIITFS BAT T, AgSHe AR 25
o W ARTH PE4RY AR ARY f7o 4
dAEEE dua oy 2 2H3)AR S AR
3tad WA (odds ratio)} waHQ) 95% AHIAE
T35t ojate] BAEL SAS ver. 6.11, Epi info
5.0, Egret (pecan ver. 0.25.6)% AH2-3}5itt.

Inm. & 3
1. 371 & 2Y 0|AE2| 5%

7] F Y "2ES] ¥hE HFARE AMSke
EAw 2asgiE, 24 AR Y A7),
AA7FEFEADR), TEF2 rolA SF8-
Aago] wdsE RS nTel AdeRup
(Occupation Safty and Health Administration, OSHA)
o] ¥l F LYv2Ed i 38 =Z%HA (Permissible
Exposure Limit, PEL)Z FA|% 1 &, oY u|2E
9] N1 PEL(time-weighted average, PEL}&
S mg/m* o]t}

A FHAFE SReed, 7EdAE Y

e 184 F 53(27.8%), TR 7HRAE 204
% 37(15.0%), TEEAE 141 3 13(7.1%)p] 242
5 mg/m& 233t o, AAHo2E 970] 2
Hale 24749 17.3%7} S ng/mg Z3sIQT}. o
E9 EAe A AFY 2oATERE =
i Y%L o7 2 (Shapiro-Wilks test, p=0.056), Z+ A
dn~EQ ZAAE 7IsETF ZIHEFHAR
YelJit. olE2 2aRAFERAANA 95% 4@
AE B2 AAbeld (Hawkins, 1991), AX) 24X
o] 7]3PEFL 0.803 mg/mol 11, 7R FHAE 4.
99 mg/me]RA=v] 95% A EPA L] F@Al= 5 ng/mm]
TH|ATHE 1).

2. ZAL CAAte] eUby S

AR ZAF AR 1,004(100%)8 FolN HR2A}
o 33 AR % 689(68.6%)F 01921, °] FollA
2R eHA 2288 A9lslal, & 667 (664%)S £
X faog JATh 0|59 Y BXe} FHuo,
2RI D AAE AAEE B 29 2T

AR 28 66739 HFUolE 3454QeH, 2
Rolde] ZUge 7d THEOIRT 2 AR A
o] 23 AEE 9 g AWNBEI} &
3239 % 25880] eqa] 79.9%E 7|EH o, TR
AE dARA] HlsiN e SHES HYew, &
8 TEZYTNE 22 809 oA 21.3%%) 17HD
o] Sg3 3. TPAT HEARe Aol =
Aol e 2EAY A%E 1A e ZeAut
O 2 ¢ F4e Hoe Azee 53] A4 24
o] Q= ZEAEL $HE] e o F3d]
Ak,

ol BAE 7 BA T SA4 A A1E B
Ee gged QbR FEvkeae Aee o
REo 2R AAHE WaT s W, A92Y
Pried, gt FERYTE 134 Yol =3
7t 2AE 8 2RAlY aa, 78 Az
Ao] BE ul4g 27800t} A o|F S BHS
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Table 1. Oil mist concentration in air

(Unit : mg/m)

Department Number of points Geometric Mean Geometric Std deviation
Engine-Work(gasolin) 18 1.252 4.36
Engine-Work(Diesel) 20 0.904 4.62
Power Train-Work 14 0.383 5.69

total 52 0.803 499

Table 2. General characteristics of workers

Total Answered Age(year) Tenure(month) Usage of
Departmet - . .
number  number(%) No mean(SD) No median  cutting oil
Engine-work 323 258(79.9) 251 35.6(5.7) 255 94 +++
Gasolin Engine-Assembly 301 210(69.8) 205 33.9(4.5) 209 89 +
Diesel Engine-Assembly 137 96(70.1) 94 35.4(5.3) 92 93.5 +
Power Train-work 163 86(52.8) 82 33.3(5.9) 85 82 +++
Power Train-Assembly 80 17(21.3) 16 37.4(8.5) 16 86.5 +
Total 1,004 667(66.4) 648 34.5(5.5) 657 91 .
Table 3. No. of cutting oil user by Group
No. of using cutting oil
Group Number
water-based neat both neither
A 344(100%) 129(37.5%) 23(6.7%) 146(42.4%) 46(13.4%)
B 323(100%) 12( 3.7%) 18(5.6%) 1( 0.3%) 292(90.4%)

* Group A =dept. of engine-work & dept. of P/T-work

Group B =dept. of engine-assembly(gasoline, diesel) & dept. of P/T-assembly

AR AMgo me} 2702 ol ZEAEe] A
A5 FHF U8l 93 A vas] B ¥ 39 g

H 304 BXo] Az 2 7F 7hzol #bE ¥4
(AP SFohs 224 3449 F FARS ARG
O dgdt AR B 2089 (86.6%)IUT ¥,
AR L FF 2ol Tl 22 3239 F A
FE ATt a e AFEE 3108 9.6% &
et

8 A2 A gdtn SFE 2EAEY] AN
HIzg g A2t 3 W o) HEFdhe A9 13X
Fe AR BolHgleH, ATME A ALEA

298 & 1031 (34.6%)°] 3 Aol 13] o]} BEE
tn sz, BeoA e 319 2571 13] o) 3
zgcia ggslac.

3. mFo ZE Ao

AEA A3 BRI o AFAE AAIAY A
FFTAY U ZEAE ZA YA 6T F
278(31.9%PIFNL oS ez ARAH AF
< AgsiAerl 213 (93.8%)] AR IS B3k
o} 2Rl AR 202 13 IS UK
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3, 2EAGE Jsid Faddn ygsEe Ase
HE AAE AT A& BA] 2110] HE3] 3
233 FAE 3234 A4 172901Aed ol
ZEA} 3hdke TS A4 Hes 8 49
2t} olu s Ut 7led iy dEost
A 3G Ax 22AF 34 d4E 3 2558
o2 199 158 AR 1, o] RE Z2AES 340F
2 VERd Aol & 4ot

Table 4. Dermatologic complains of 172
examinees

No. of Answers

Chief lai
ief complains (%; answers/172 workers)

itching sensation 83(48.3)
papule(erythematose) 56(40.0)
scale 40(23.3)
vesicle 32(18.6)
patch 24(14.0)
burning sensation 6( 3.5)
pustule 5(29)
others 10( 5.8)

7 Bel 34adhe FMe  7H&%(itching
sensation)0. 2 | 214(2552)9] 32.5%F ARk
8370|191 1 THe-& 77 (papule) 5571(21.6%), 914
(scale) 407 (15.7%), 2F¥ (vesicle) 3273(12.5%) |
At Z2AEC] dEd E4-HE IdE BE 7}
A g2e Ate 7RSS e A9t 419(23.8%),
el e2n 7o) Lol Sl A7 219 (122%), F
A%t e A7t 208 (11.6%), A7 e B¥7t
178(9.9%), 7}2 233} Hka (patch)e] o] e A5
7 (4.1%), Q434 o] 2ol gl A7 TH(E1%)

o] oAt 37 ool FEE AT A Fe 168

2 9.3%t}.

2o AFE AR 21339 2R 14 e
A g9 F 59 #r}. 2138 F 268 (12.2%)
Aol e, = T2 2TH(127%)2 2=2AEY F
A7k B AY, 2@ 52 SASRT

Wo] F3ekA] &2 3¢ oI, oI5 53E AY
3 160 (75.1%)14 o RA 8-S Fopd 4 ATt

A223 el Yeid 1603€ FFEE uE
£ uj2.4(contact dermatitis)7+ = A7 AA] HAA
2 A3 2139 F 698 (43.4%)°2 7HF B3kw, A
Z 9547 od=F(acnelo] 2ol e A7 119
(6.9%), AZ F-E7 ZdF (folliculitisye] 2] U=
7397t 1079 (6.3%) S22 Jeht, b HFA% &
Foll BAQll FF siFgol ¥HE AFE BF
92Hog ve Aoz 7FY BITHE 5). ol AA
o] Al 16092 & 57.5% sEehs FRolth. 1

5 BEgelv =87 & A= 4% 93
(42%), 8B(B8%r] UAANeH, 2 oo Z#H3}
(keratosis) 19, 284~ o] At(abnormal pigmentation) 18
o] WAHI}. 1 9)e] ¥ &2 (hand eczema)ye 4
2o H¥ge gout ¥t ABeSo] 47 B
g 1)) HQ FH o2 B Aol

Table 5. Result of dermatologic examination

Diagnosis Number
contact dermatitis 69(43.1)
contact dermatitis+acne 11( 6.9)
contact dermatitis+folliculitis 10( 6.3)
contact dermatitis+acne+folliculitis 1( 0.6)
contact dermatitis+abnormal 1( 0.6)
pigmentation 8( 5.0)
acne
folliculitis 9(5.6)
acne-+folliculitis 2 12)
keratosis 1(0.6)
abnormal pigmentation 1( 0.6)
non-specific hand eczema 47(29.3)

total 160(100%)

oJ& 1600} 343 o] 9= & 6} &t AA
o4 A& 203802 223 199 1.3 392 o]
& A8 29 M2 Sulgo] 5621(27.6%)2
2 718 B33, &7t &Fol 4674(22.7%), -
7} 334(16.0%), & S(back)e] 2471(11.8%), &712
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Atol7} 2174 (10.3%)9] &olQith. AA| A4 FollA] &
3} guto] Ax|she v|FL 18002 HA|9 88.7%
At cl3g AL TEAE0| dEog Y3l o
FEA @ e viAADeE Aol dxshe ot #]
H ol BHE A7 71F0] ofd 22A} 7|Foz A
HEE &ujehl o]go] gl Algo] 30 (21.0%)2.8
7V 2gka, ket Qe 2971 188(12.6%), 74
F EET o)) e A7t 188(12.6%), Lupet
3 &7t 3 EFd 25 ol¥o] e Aft 113

Table 6. Sites of the abnormal skin lesion of 160

examinees.

Site ) Number of answer(%)
hand(paim) 56(27.6)
finger & nail 46(22.7)
forearm 33(16.0)
hand(back) 24(11.8)
hand(web) 21(10.3)
thigh 4( 2.0)
face 3( 1.5)
other 16( 7.9)

total 203(100%)

Table 7. Diagnostic result by department

(17%), £ A 397t 8B (.6%)° £lIAT.
32d o]de] Rl o] gl g Al 11702 7.
7%t}

FFo) gl thste] ke @2 o]F 160 A%
2 TEASS A neb duEE tge] ¥
73 2t

HE 2 7gt A= 6989 2+ 42%(60.9%)2 <
A7RERA dlen 1 dae 755 7Hgd
18%9(26.1%)°] £&5 0] 3lojx AA AHZ A 748
9| 87.0%7F AAHE AHgShe F FAlo] HFHo 9
At HE ARd dAYG A sRd 9 7E oe
ZHE Zo] 71 e A$E =5 et 9250
Hed olF F A 7FFol| 557 (59.8%), 7-5-F 7}
TRl 239(25.0%)°] &3 SleiM olE F FAelA
A A5 A 5E Ao & 85%< 78] it A
RS AR g BAY dRlzYE e, d
A TEE 2PiidE Aduides N He
1473 (&} 15%)) 23Rt A& HRG3 d=Folu}
BEY, B Ak ol Zo] 7T Yk A9lE
ofeid FAE AFe] tf APYL, o)A 74 24
A9 Aol g n = w7 ATHE 8).

(% : raw %)

Department

Diagnosis N Engine- Gasoline Diesel Power Power

Engine- Engine- Train- Train-
work Assembly  Assembly work Assembly
contact dermatitis 69  42(60.9%)  5(7.3%)  3(4.4%) 18(26.1%) 1(1.5%)
contact dermatitis+acne 11 6(54.6%) 1(9.1%) 109.1%) 3Q273%)  0(0.0%)
contact dermatitis+folliculitis 10 5(50.0%) 000.0%) 3(30.0%) 2(20.0%) 0(0.0%)
contact dermatitis+acne+folliculitis 1 1(100.0%) 0(0.0%) 0(0.0%) 0(0.0%) 0(0.0%)
contact dermatitis+abnormal pigmentation 1 1(100.0%) 0(0.0%) 0(0.0%) 0(0.0%) 0(0.0%)
acne 8 6(75.0%) 2(25.0%) 0(0.0%) 0(0.0%) 0(0.0%)
folliculitis 9 5(55.6%) 000.0%) 2(22.2%) 2(22.2%) 0(0.0%)
acne+folliculitis 2 1(100.0%) 0(0.0%) 0(0.0%) 1(100.0%) 0(0.0%)
keratosis 1 0(0.0%) 0(0.0%) 0(0.0%) 1(100.0%) 0(0.0%)
abnormal pigmentation 1 1(100.0%) 0(0.0%) 0(0.0%) 0(0.0%) 0(0.0%)
non-specific hand eczema 47 18(38.3%) 15(31.9%) 10(21.3%) 4(8.5%) 0(0.0%)
total 160 86(53.7%) 23(14.4%) 19(11.9%) 31(19.4%) 1(0.6%)
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=29 9lE 81 A$ 69(75.0%) A2 E
o &3l AAL, UriA] 28 (25.0%) ANEHF
&3 JolA FA] HAMF AR B3ttt ol
A& 2ol J=gat midddo] 2ol e ALT
H| 3Tt 28] v S0 A FREAT e 4789
A5zt BAEE ojed Aol7t FEA .
7V Be FAe 9A dAERR o (183, 383
%) 1 T Be FAE U F2ERE 159
(31.9%), 7L thgo] YAd ZYFEZ 104(21.3%)°]
Atk AARE AMgske FAQAER, 755 7+
SUHRlA 220] A7 WA, 23R P RBAdA
25%0] AAM 23 2%A % FAM tf B
th o]A& H|5o| A FEFFlo] ARl #ol
gAY B2 A4 23t A7} A& TP, 3L
dhie] SoldQl AuFo] opd Ao 71A& 7154
o] gt}

ol ’de] Aol A A AL th AL 667 FollA o
R3A o]ido] AAH ke BF 160802 A} o
Aol sRAZ $HEL 1008 24.0801U3, &
3 HZE WR o] 71g B 92502 WA 1009
2 13.8% 9] FEES VEHITHE 8).

ol FAERZ AWHEY, A7 7R TR
227} 2589 ZolA Rgo] YAY A4E 869
(33.3%)e2 3T 1%L FFxAEE /A x S
& & Qict. o] FolM HE ARGl & BHESE
T g8 Fgo] o) e A4S ¥he ssHe=
1,000 21379 ¥ &2 HZ g RFo] YAt ol

Table 8. Dermatologic disease prevalence by department

tilo .l.lm

g dile TER rhed) 2Rske 869 Aex
v, ol E F A= SR {80l 30%
& ¥ glon 53] JF aRgnis 20%E d1 3
Aok 2FAT AWzPRE 7oy tAAR
& TtEsta— A 3R Eo] 20%7 HA] S3kn
3, A% AHAL 8% A d%Tt. olF FAE
Ao AR (AT A7V TR TH
shel 23] @& FA(BT; YT 57 =
FYhE RS o AT 3449 F I3 ASREE
1173 (34.0%):1 ®vrA B Z$~= 3239 F 431
(13.3%)l 228t H % 51 ge FHYEHE AT
AME 23.0%% 79822 Uehtor BEL 1430
2 43%0) 34544 o] T Fzhe] ztol7} wi$ Asict
AT SF U '

o] ZIE HAN AN f5ol met TR Aol o
9] & 9olr}.

AEE F5dol de &4 029 FolM 784 A
AT AMS3Rs 22X 32902 34.8%01Q 1, ¥
84 AT AMgsle SEARE 4%54.3%), F 0
£ BT AMShe TEAE 41%(44.6%)°103, oFF-
AARE AMESIA) Y ZRARE 15%(16.3%)°) .

F84 AT AR D SES 224 1419
Z 73AY GALLS 47/141=29.1%2 1,0008F
2919 FEolUth A S8 e 32HeR A
Z pjEgo] WL 1,0008% 2274 Bt v
F84 AaaT ARgsa $HE 224 BY
4170l d =t olF FolA s RATo| UHE B

(% : column %)

Department Total

Diagnosis Eng-work Eng-A(G) Eng-A(D) P/T-work P/T-a 667
(N=258)  (N=210)  (N=96) (N=86) N=17)  (N=667)

Contact dermatitis with or 55(21.3 6(29%)  (13%) 23(267%)  1(5.9% 92(138
without other skin dz. (21.3) ( 2.9%) (7.3%) (26.7%) (5-9%) (13.8)
Other skin dz. 36(140)  178.1%) 12(125%)  9(105%)  00.0%)  68(10.2)
total 86(33.3)  23(10.9%) 19(19.8%) 31(36.0%)  1(59%)  160(24.0)
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Table 9. Dermatologic diagnosis by cutting oil user

(% : raw %)

Cutting oil

Diagnosis N Water-based ~ Neat oil Users of Neither
oil users users Both oil
(N=141) (N=41) (N=147) (N=338)
contact dermatitis 69 23(33.3%) 3(4.4%)  33(478%)  10(14.5%)
contact dermatitis+acne 11 5(45.5%) 0(0.0%) 4(36.4%) 2(18.2%)
contact dermatitis+folliculitis 10 4(40.0%) 0(0.0%) 3(30.0%) 3(30.0%)
contact dermatitis+acne+folliculitis 1 0(0.0%) 0(0.0%)  1(100.0%) 0(0.0%)
contact dermatitis+abnormal pigmentation 1 0(0.0%)  1(100.0%) 0(0.0%) 0(0.0%)
acne 8 2(25.0%) 1(12.5%) 2(25.0%) 3(37.5%)
folliculitis 9 1(11.1%) 0(0.0%) 5(55.6%) 3(33.3%)
acne+folliculitis 2 1(50.0%) 0(0.0%) 0(0.0%) 1(50.0%)
keratosis 1 1(100.0%) 0(0.0%) 0(0.0%) 0(0.0%)
abnormal pigmentation 1 0(0.0%) 000.0%)  1(100.0%) 0(0.0%)
non-specific hand eczema 47 10(21.3%) 1(2.1%) 8(17.0%)  28(59.6%)
total 160 47(29.4%) 6(3.8%) 57(35.6%) 50(31.3%)

6502 YHEL 100087 1465 02 84 Hah
9] A$Hr} gsit) o] oA EHE FE AR
A g 02N 1,0008F 98% AT 5 A
g BAl AMgehe 22A] A & UTHoRe
g o] FollA mEAgo] WA F= STHOZ o]
Ao e A 2Age} &L 1,0008F 3889 F
o2 MY B AEF AREY Fex 4190]
LAY o] oMol HFE siRel wHEE
1,0008F 2794 02 tf & Jdrr}t 453] w94t &
2GS AMESRA] etha diEd 2EAks 3389 0]
A o] FolA mEAgo] HHE At BF
50802 1,0004% 1489 FH T2 Hl4-84] AAa
2 739s viedtgoy $44 AARU F g
BAlell AHEshe 2EARGE ul¢ Yt oE
509 FollE ul5o)AQ) FRE3lo] 288 (56.0%) A
Aeta 9o, FF s5de] A= 1580 Ay
ol 4% ¥gel AL 100047 44502 £
A ANRE AR 22 vlElA 3] st

M8 AART ABIE ATE ANRT A
A e 23Ul Aot VA gt we] 64
A4 T NS o) AMESRe 2aAs A 2
Aol7t Uz 918€ & +900k

4. H=E ZAL

AF 9¥Qol e 928 T A4 AF 97
dolgn A U & UND 438 L Adsix, &
#2714 A& w5dH ASA HE o5 28y
o] Y asdithn AztE e Al 499E o X
ZARE At X ZHAldle BRA R 265, B
FoY A8 33F, 7184 AR 753 @AM A
3 HA 9 8F 5 F 74F 02 AFgsignt. o™
o @A FAS A 499 e A=Al
U Z28iA tiFie] AlAAER AN o] vttt
wEbA HE HAlY Adke AN 492 AEE E
= A sta AABIETHE 10).
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Table 10. Result of patch test of 49 examinees

Patch series No. of Positives

Standard series 12(60.0)
Standard+oil series 3(15.0)
Standard+organic ‘solvents 1( 5.0)
oil series 3(15.0)
orgarnic solvents 1(5.0)
total 20(100%)

HI ZAALE 2 499 F 7| ERFA ST S
HQ ARge] 12402 7P #da, J1EREA RS
EFLYAN R Fo2 vehd Aldo] 39, EEL
2 ARt gl Vel Al 339 EMth 718
EFAE TN o2 U F/He BF 172
A] benzocaineo] 62, fragrance7} 371olA kAo g
gkon] =&, YA, colopony, black rubber mix,
mercapto mix, epoxy resin, balsam of peru,
formaldehyde, carba mix, primin, mercury chloride 5
A Azh 138 9] FQute2 BATH QUARA 4
Fog UL AL BF 1057, triethanolamine
o] 2444 YA whgo 2 1}skom 4-chloro-3-xylenol,
2-phenylphenol, propylenglycol, 1, 2- benzothiazokin-

3-one, triclosan, thimerosal, amerchol L 101,
dipentene, 2-n-Octyl-4- jisothiazolin-3-onel|A] z}z} %

A9 PSS BTk #718A BN S

2 12 AL 3 370]E1) alcohol, butyl acetate,
celosolve acetateol]A] 2tz} 1Z40]9ith v|1& N EHE
Algollgt Fdolzta dulgte ARgehe AARe] A
Hole 4% B4 Eo] B 0|50 g 2r] gdez
A Q&g 7] YEo olEZ U TEAES] HR
go] Erh= o] & d8iA Az AR =). °lES
B g2l EE didelgtn Jee JiS
o, Yeiz] 71299 254 9 2hE 7Rl Al Ee] &
PRAMZE EX9 AMG AT B¥e T &
113} Zt}. o] FollA Exol ddl2rA HF A5
L AAJE ol ANSshe AT 4.4%2 BT(1.3%)
2o 3 Az B2 A5 JF g8ge A
ATo] 17.2%2 BZ(3.3%)2.x} Sujjo] At wgit}.

AAM AR W& RN BY, AHHc2E
v 843 848 o] AMgehe TollA 7S Be
(23.6%) A=57 BF s15ge] vehed, ole 78
A AARE AMSehe 23 A9 ¥Rg FEolAT
ule-gAdoh HARE AHSEIA e e A &
olZ BHTh dEErA HE: vRYY A4E &
ol F /HE BT AHgehe TAlME 5% BES]
HES BojA visslglon, S av 29
1.9%%} Aol & Bttt v & 471 7| A TH40)
u]e8A] AR ARehe FolM e gEEriAg A
£ yRgo] 3 P& #AER] GYrHE 11).

Table 11. Allergic contact dermatitis vs. irritant contact dermatitis by department group and cutting oil group

(%: column %)

Department group

Cutting oil group

Contact

A B Water-based - neat oil Users of neither
Dermatitis oil users users both oil

(n=361) (n=306) (n=136) (n=40) (n=144) (n=313)

Allergic Contact 16(4.4% 4(1.3% 75.1% 0(0.0% 7(4.9% 6(1.9%
Dermatitis(n=20) (4.4%) (13%) (5-1%) (0.0%) (4.9%) (1.9%)
Irritant Contact 62(17.2% 10(3.3% 25(18.4% 4(10.0% 34(23.6% 9(2.9%
Dermatitis(n=72) (17.2%) (3.3%) (18.4%) (10.0%) (23.6%) (2.9%)
Total(n=92) T8QL6%)  14(46%)  3223.5%)  4(100%)  41(28.5%)  15(4.8%)
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AH WAAE S F-A gl 3l (1608 )7 o7
I FASE gle T(5073), 22l FEA9R-He] 8l
E T(92%)7 ol d ARATE gle T(507H)o 2
PRI, OB FHUSE ) We ALgel HE
AYEE Ae] 98 FRHS A =elgn). o]
A $4 A ASTEE ol 29108 B
gk wApH)(0dds Ratioys +3}7] Agoltt. e
EGRET (pecan version 0.25.6)5 A48 ZA| 28 3
ATAEE o] &3ITh A AT o7 A
Fx AMSHAl i TS 71T vl 8T AHES
© 3%, T8GR A Sk Y, TS B ANS
E B8 vusigitt olg €49 e & 12, %
139 2t}

£ 126 A A¥ABS G5 FHUFE B A
ot 22AY Yolt M¥AB fUF Wz B
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Table 12. Result of multivariate logistic regression

th AN ARGl mE 2 7o Hlmel A vlegg A
Mg AMehe ToAE obrd HANE ARES
| e 23 AA 77 2A8NAN {3 2ol & KolA|
2 3kcH(p=0.831). 1A F84 AARE AHEShe Tol
uoHe 8 HARE AHREhe 22 BEE AelE
HRed, 84 AART AMgdhe 22wz}
2.16(95% N2 &A: 1.44, 326193, F NE BF
AV T WA 2.78(95% AlSEA : 1.88,
4.10)0]%1t}.

F 132 9538 FM FF f5do] e o
< BALLE dlo] B4 Aot A= WA Y
ASAY Z2Ae] volg} ZHITL, w58 A
AMEE FodSA g2 WiHo] 84 AR AR
F g BT Abgske doMe fofstdot. 784
AR AMEShE TollX e mAE] 7} 5.16, ol t
g 95% A= GA7E 274, 9728 vl =A Ut F
R AARE Al AMgshe T2 olEuk o
S 6822 95%4F9A7F 3.69, 12.56°)4T}. ol

bl

(dependant variable=all diseases)

Independant variables Coefficient

Std. Error

95% Confidence

P-value 0Odds Ratio

bound
age -0.0276 0.021 0.184 0.97 0.93, 1.00
tenure -0.0040 0.002 0.088 1.00 0.99, 1.00
neat oil user -0.1002 0.470 0.831 0.90 0.36, 2.27
water-based oil user 0.7716 0.208 <0.001 2.16 1.44, 3.26
user of both 1.0210 0.199 <0.001 2.78 1.88, 4.10

Table 13. Result of multivariate logistic regression

(dependant variable=contact dermatitis)

Independant variables” Coefficient

Std. Error

95% Confidence

P-value Odds Ratio

bound
age -0.0367 0.027 0.252 0.97 0.92, 1.00
tenure -0.0026 0.003 0.385 1.00 0.99, 1.00
neat oil user 0.6181 0.637 0.332 . 1.86 0.53, 6.46
water-based oil user 1.641 0.323 <0.001 5.16 2.74, 972
user of both 1.920 0.313 <0.001 6.82 3.69, 12.59
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fatty acid, 1~10%), 71} 71 (diethanolamine,
chloroalkanes, iminoethanols, diaminoalkanes) & T}k
& 22A7 591 A BE 84 EFRS pHE 8.
5ol fAHD k. 84 ARl A= #
B4 294 Eol gle Ao] &R 7 & ol
olty. F4dfe 2 Al ©E HriEol o BA ¥
HE E(40~60%)°l ofet-2o}Tl(triethanolamine
polyglycols), AF&(acid salts)=} v}RHEX]|A](Nitrates),
24 (silicons), 2] (fluorescein) & A A Fo)
7kt o] Hie 4F AT, IF°], AR 59
F2 uiR7} =7] W Zo] A3, dFFolA ol ¥
FARA Aol o}, dA Aol pHE B IFEZ &
A= ot 2ZAW o] FHK] A E& AAs
€ %3 R 0] Holur] W nde] Aty
o YA Bl 20l ek

AR 2 AMEhe Aol o)E dl A& ol9ld
T AMEEHEA AVE Tgd 4EEe] A5 |
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o] E3]o]t}(Sprince %, 1994; Alomar, 1994).

AAGE A3 gRAgoz YA e A HE
0 RA3 GEE, #4828, A4 A3k 15,
8]3 A oA fol2 Eolr}(Alomar, 1994). A
AHRE ANk tiREe RS 22T AF
thEojof she T3 0]7] W&ol A7} &olt At
Hol 24 A =1, doj2Ee] P2 7iel o}E X
of H&slo] MRARS Jod|A ot wRe Wy
A 84 A A 9REd gAVH Ha, v
|49 Ate Y d=gd BxER #At e
A2 IA Irk(Sprince 5, 1994).

AARE Atk SEAEY FE AFGe Wt
FEYeta, H44e Aoz TEHu 9rh(Alomar,
1994). AAHR 2 A% HE 3190} 8% A4 A
Z ylBqolz, Umx] 20% AEest dE2rY A&
g Edolgl= 4 (Boer 5, 1989; Grattan 5, 1989)0]
A Wil g Fejo] gH27])4go] HA HE:
7549 50% Bl Gitthe XuE ITH( Alomar,
1985; Fisher, 1979). |21 2lo|= ZA} HhH 3} A
o] oM Apo] FAME 7% Aoz YzE e
b dAFc2e A5 side] o B 2oz 9
Zo] RofAx glon, 484 Aol g4
AAfel ke f3A7 FAFdos F=n
21tH(Sprince, 1994; Nethercott, 1990). TE x|t o]
& FE7E RS AA gel2] gdo] FAJIAE W
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Aoz ALY 4% e Aol LA U
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(Alomar,1994). 433 2259 #2714 HE
T o] e Td] Hakg foe] AR e
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