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— Abstract —

The Etiologic Fraction of | socyanate-related Asthma
in Isocyanate-exposed Workers

Yeon-Soon Ahn, Dong-Hee Koh?, Ki-Tae Moon?

Department of Occupational Medicine, Dongguk University International Hospital,
Dongguk University College of Medicine, Goyang, Korea. Institute for Occupational Safety and Health,
Center for Research on Occupational Disease® Health Insurance Review & Assessment Service,
Center for Research on Review and Assessment?

Objectives. Isocyanate-induced asthma is the most prevalent occupational asthmain Korea. The main
purpose of this study was to estimate the etiologic fraction of isocyanate-related asthma in isocyanate-
exposed (EFe) workers and to measure the magnitude of preventable occupational asthma.

Methods: Asthma admissions from 2000 to 2005 were analyzed in a cohort containing 10,861 iso-
cyanate-exposed workers and 324,618 isocyanate non-exposed workers who underwent the specialized
health examination from January, 2000 to December, 2004. The cohorts of |socyanate and noise-exposed
workers were established using the same data base of Korea Occupational Safety and Health Agency
(KOSHA). Asthma admissions were investigated by matching the National Health Insurance Claim Data
(NHICD). The standardized rate ratio (SRR) of admission was estimated by Poisson regression method
to alow unbiased comparisons across exposure and other variables such as age and sex. The etiologic
fraction for the isocyanate-exposed (EFe) workers was calculated using this formula (Efe=SRR-1/SRR).

Results: Twenty-eight asthma admissions among the isocyanate-exposed workers and 321 non-exposed
workers were observed during 2000~2005. The crude admission rate was 57.2 per 100,000 person-years
for the isocyanate-exposed workers and 25.0 for the noise-exposed workers. Compared to the noise-
exposed workers, the isocyante-exposed workers had significantly higher asthma admission (SRR=2.80
95%Cl1=1.89~4.14). The etiologic fraction for the isocyanate-exposed (EFe) workers was 64%.

Conclusions: This study was limited by the restriction to admission cases and the short follow-up peri-
ods. Any difference of admission accessibility between the isocyanate-exposed and non-exposed work-
ers will lead to either over- or under-estimation of the biased etiologic fraction for the isocyanate-
exposed workers. The etiologic fraction for the isocyanate-exposed workers was 64% indicated that 64%
of the asthma cases occurred in the isocyanate-exposed workers are preventable through occupational
health management.

Key Words: Occupational asthma, Isocyanate, Etiologic fraction for the exposed (EFe).
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g9z d#A rk(Mannino, 2000: Cullinan &
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(Wagner & Wegman, 1998).
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TDI= =uollA 294 e 5 7P &3 24d=
2} Aol A 2] o (FxAN ZI=HAAAAL F)
oF AgtzAl FPA7] Wt FHEC] Afo|rt At H
= AgeAe] JhHder TP FHZo AAlE AN
TDIe| g 294 2] fFHE°] 0.58%=2 HiE3
H(Kim et al, 2004). zeiv AF8H2 A A A <}

2]
TREAZE BAXEee) vla 5 2o 2 2 A7F
7} (Kang et al, 2000: Song et al, 2006)2 1zlg uj

oliAlolilo] Bl AR BAFo] FuolA] stop
AEAE Ede o7} g mebd o dve $eu
BANE Aoz A4 F A9 AAWRE(C119E
)% 3% BHoz St $4 Sl

71 Sa3 A9 FEEERQ] o] oo Bl =

EHE ZEAE UdoR olE I2AMY] A2 F olaA]
op|oE eZe] o§ AU FES AEekE Zo] of ¢
Fo| FAA Ao} o ATE Fa A s A9
HANG FYFORA ol 2AoMolE wF 2R
QA oy L A B AE FYstd 124

20008158 20041371%] olaAlopdlo| B S4317dxId
= W2 ZEAY] ARSIk I 23S
A=A P gkl 2000378 S
< 2EAE] 2737 AakskEe] Sls). o8
sto] 20009%8 20053704 617 HAjom et &
22| Aug AZEFAA7HIC aAsiidg. = F
Z2Z2H(e]AA o] o]

T

ESARADES 0
S

1) O|z=AlotH|o|E R &g SZ3Td 22X}

IZE

277



cigtatdelstslX] A 19 # M 4 = 20074

S Aok Fetol & 200095 A= 10007 S
A7FAR7 B A EFAFZES e L2l HH(F
USENS 5 A, 9% 5 AR AR, Se0%
et g 9 AFARA) A0S HE) 7 AstslEof
Ak, o] AR T 20003FE 2004 37FA] o] AAlohd|o]
E Y £2%o8 EFAAGE e 22xle] JHE 8
Aot ZITEE FE3AT. Blud @(reference
group) 2.2 AFE &% EFAREE v ZEA=
TEEH 5 4% B, AE 5 RS 2ol 94
A FEEAdR 47 Edd =EHE FEAE A9
317 $lste] 5zt Ago® =2

m o
rr
2
1o
ol
2
fiul

N
ofN
L
o
fru
re
-
fu)
o
_>|~l_‘
rr
s
B
>,
£
=
-

E S0g #2121 10,8617 (244 9,688%, <14
1,1739), &a F31AF 324,618% (FA 238,6407,
3 85,978%)°] Ut

)
S
S
>
rL
N
3
o

ol
-

LT
- o)
il
l-'O
rV
rlo
P

)

ST 2 Ao
o IR xR

ol
=N
38
j‘i O

4) = E(Crude Admission Rate) & 29|
EZ=3ld|8H|(Standardized Rate Ratio;

to
L B
™, oo
|
-
o
o3
)
xe
4
)
Y
9,
=
_(;}L
2
rd
(-
ro

5) O|=AIOHA[OIE =& ZEAL2| HAOl|A Of2A|

o] AN oHo|E =& TEAte] Ha F o] AAlohlo]E

278

°of 7ldEE &S] dtd =& 94
(Etiologic fraction for the exposed: EFe)<
Ak AFE2e Cornfield(1950)9] &4 #4313t}
AETAE T 2o AddEe 49 EFs]
EHE o] &%t

oJZAJoMIO|E & AUAFE=(FUAEE-1)/%

N

6) SAIX e
ou] o] AZE Y] (Preston et al., 1993)2] Xo}s:
SAEA 2a-43 A AR E BRI S o] 838t EFES
H&H| & A&t 232 o3 2ot
Rate =exp (A + aXy + &Xp + ---.)
2 (intercept), 4, a1, @ - [parameters:
sex, 9 age group(20~24, 25~29,
30~34,-- ,65~69), 3 isocyanates (TDI,
MDI, TDI & MDI)]

20000 € 2004 7HA] o] hAlohd|o] Eof] w=F
EFANAGE £ ZEAE =1y FHSEH
ol AE Al9lsla 10,8619 (E4 9.688%, <14 1,173
)oldct. olaAlohlolE FREREE TDI(2.4-, 2.6-)
7} 9,090%0]%3, MDI =ZA= 1,284%, TDI ¢
MDI 4859 0]qith, E713F 2go® EFARARS &
A8 FZAe 3246189 (FA 238,640, <14
85,978%) ]| At

o]AAJof[o|E wF ZEAle] HidH-E 3484012
1, Ag = TEAY P d¥ 36248 A%eE
ZzAke Hade] FoshAl Edhth(p0.01). ARFT
HE2E o] 2AJoolE =2 ZEAE 20~29417} 4,016
W (37.0%)22 7} 2%, Loz 30~39471
3,669 (33.8%)°I0th. &% =& TEAE 20~294
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Table 1. General characteristics of the study subjects

ol aAloho|E - BRAe]
QeI 4362991
1,279,677 (78 941,104%1d,
oIgit. o] A ohylo]E
TDI®} MDId| B5F &=
dlol BAAAE A2

tlo
N

Az S - O|AAIOIHO|E =& Z2Xte| MAIMA O|AA|OHHO[E #H QI

(=)

=

& WAAEL 48,940
73 5.31194),
°]’d 338.573%1)
=2a% TDL
22k & Al Ao R B

b 41,2159,

HeE

A0 o

MDI,

5,288

| socyanate-exposed workers Noise-exposed workers
10,861 (48,940 person-years) 324,618 (1,279,677person-years)
Gender Men 9,688 (89.2) 238,640 (73.5)
Women 1,173 (10.8) 85,978 (26.5)
Age(years) 20-<30 4,016 (37.0) 105,570 (32.5)
30-<40 3,669 (33.8) 102,132 (31.5)
40-<50 2,386 (22.0) 83,254 (25.6)
50-<60 745 ( 6.9) 29,784 ( 9.2)
60-<70 45 ( 0.4) 3,878 ( 1.2)
Mean* 34.8+9.2 36.2+10.1
Job duration at <1 3,554 (32.7) 97,494 (30.0)
present company 1-<5 3,518 (32.4) 119,584 (36.8)
(years) 5-<10 1,685 (15.5) 51,011 (15.7)
10-<20 1,840 (16.9) 45,584 (14.0)
20< 264 ( 2.4) 10,945 ( 3.4)
Mean* 51+6.8 49+6.3
*: p<0.01
Table 2. The characteristics of asthma patients
| socyanate-exposed workers Noise-exposed workers
28 cases 321 cases
Gender Men 22 (78.6) 214 (66.7)
Women 6 (21.4) 107 (33.3)
Age (years) 20-<30 10 (35.7) 77 (24.0)
30-<40 9(321) 69 (21.5)
40-<50 5(17.9) 92 (28.7)
50-<60 3(10.7) 64 (19.9)
60-<70 1( 3.6) 19( 5.9
Mean 35.,54+10.8 40.7+12.1
Job duration at <1 5(17.9) 99 (30.8)
present company 1-<5 14 (50.0) 113 (35.2)
(years) 5-<10 4(14.3) 48 (15.0)
10-<20 4(14.3) 49 (15.3)
20< 1( 3.6) 12( 3.7)
Mean 57+538 5.0+6.0
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Table 3. Etiologic fraction for the isocyanate exposed (EFe)

I socyanate-exposed workers Noise-exposed
TDI MDI TDI+MDI Isocyanate workers
Person-years 41,215 5,288 2,427 48,940 1,279,677
Number of asthma cases 19 7 2 28 321
Crude admission rate
(per 10° workers) 46.1 132.4 824 57.2 25.0
Standardized rate ratio 225 655 4.83 280 -
(1.41~3.59) (3.09~13.91) (1.19~19.51) (1.89~4.14)
Etiologic fraction for the 0.56 0.85 0.79 0.64
isocyanate exposed (0.29~0.72) (0.68~0.93) (0.16~0.95) (0.47~0.76)
old, 2.427)1d o2 84.2%7) TDIo| =Z= Aot i Zl
ARG S ERE, A AdA 75 AR 2UdE
= At} o]0l E mE SEAbE 108 #E o] AFE IFUYME HeoR 54 AUA HAdd
AT 57.2% (48 50.4%, 4 113.09), &5 =2EE fJdlA Add HAe dAHRECIAR
25.0% (8 22.7%, o4 31.6%W)SR o]&AJolo|E )5 AEste] o Thsd B A wgskste] A9
wd 2RAe A4 298] 230 BUAT o4O A 4 dugAe 2ARE ATk olrt o
F 3.6 =it a8y o] d¥e v 22 2 7 Al 9
olzAoRolE FRERE TDI =& Z2ATE 108 34, o A7 ddAEe] 4L 2o o] ohe}
ol 46.17, MDI 132.4%, TDISF MDIel| 4] 1] Jfdolgle Aolth, YFA 0 B2E o]AhA|old|o|E
wEHE ZEAL 824808 MDI =% 2249 49 1} &% S4ARIEE Be 224 F Aol Y 2
Eo| 71 =4tH(Table 3). 222 At 697 FAXALE sithd 7 o)A
olAE Aot & v ieEw 329 o o] HA WY

A kE TEAR] g o]RAopo|E mE SEA
o A4 e mEsHEHE AEsisith. 2EsE
H= 2.80(95% A8 77t 1.89~4.14) 0% &g =3
ZAtel] wlgto] o] RAJoolE wmE TEARE] 1]
180% =9ith, w249 o]/\}\]o]-l,ﬂ olE FFE=E TDI

7F 2.25, MDI7} 6.55, F+ &2
4 8302 Ay} AS EA4 38
37 949 3

= Oﬂ =24 0T7]’
FshlEH)7E 7 =dth(Table 3).
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