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Polyethylene

Carbon monoxide

Polyvinyl
chloride

Vinyl chloride
Hydrochloric acid
Phosgene

W
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PolyStyrene

Styrene
Benzene
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Fluoropolymers

Carbonyl fluoride
Perfluoroisobutylene
Hydrogen fluoride

Lo imn B e
. e e

Polyurethane

Aldehydes, Ammonia
Cyanide

Isocyanates

Nitrogen dioxide

= wn-

o m™ | RAIA A

Phenolics

Formaldehyde
Aldehydes, Ammonia

Cyanide

Nitrogen dioxide

R Rl

* A=Asphyxiant ZE B
C=Carcinogen ZFUEY)

I =Mucous membrane Irritant 5B #| 8

R=Respiratory irritant FEI% 38 I #H)
S=Systemic poison ZHEM

BRI E - Occupational Medicine. Edited by Joseph LaDou. Prentice-Hall International, Inc. pp.388,

1990.
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Feuer, et. al. [38] 17 20.95* 0.81
17 15.55%* 1.09

SMR : tZ#E{LFE Tt (Standardized mortality ratio)
SPMR : f@#{k3ET- 4> th(Standardized propotionate mortality ratio)
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B ERUKR BRI Th RER 3 T By
fEAERA(43] ©

Douglas[48 ]38 895 GBI E—
£ BERERMERENFEE—WENIT
HE—EZHETH 92 A (FHEA.28
ZH)  c MAIMEETRE 107 Z27(EH
Ha 22 Zf) - EENEHB LERRE
HEZNERTHES - HEIFFENFE
BEREER - MTheESEMNEEAEE
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PIEE FEE BMA MHEE

TR R B34 BX - (FERT AR
RAAREBEZREMERK °

Tepper [49)3BHE 696 IS MEBREE
HEBNETRIEGE - R ERMmII6E
ZHENRFTERE - BUKRFRESEmAEN
M EEMT e EE EREL SR A
FI& o B - BRI B AR A
FEAREH FEBA LA R A Sh REAR RE SRR - BRI
REEEFREINTRYM - R LEER
B -

Horsfield Z[50]2BHE 96 fiL West
Sussex P B U #IFHTh e B — 18 T4
RV IRAHLEES - MM BRHRAMIIEET
FEREBIEET B AR - BRI seie g
AR TREREE RINHERNHEE - A’
IR ER A TR » TERIIISRIEE
P ELiE RIH B B A AR 18 14 2 & kB
HiZK o

Sheppard & [51]HFFEREIR 8 SR 8L
BB EMIN R IR - SRR

TR B EEREE RN EMmTh g
Zi8 0 B ZEBEETREEIIRAERN
18 /NEF o {H L2 187E B BB B IRES
BERERGE - FETHARIRKRREN
VBRI RET E M INrE B % methacholine
UM - BIThEER BRI T E 2
REIBUE R RE LS -

BMEZ  HEGENS  Z2ERRE
HEY ] REBE M e L - AR
TEEIEEREEBERBEERBEEY TN
% o RIABMAIIT)RERE M R L BT
REE(ERD) - B REBER e HRE
FA R 28 AR N R B R TR B AR o
B R ER {7 HO B 2 R Bk 12 52 B AT R B oh RE
o BERZEMNMEEBREERERIN
FE o
2. FERE R R E TR

RATERAFEREEY - HTBEHK
REEEBEFFRERRNREERE - AME
FfEEEAENTREAE F—  PRED

£= B BRBICERBEMI R XS

fhzhae  (ZF/E)

2 % X B FVC FEV1.0
Horsfield, et. al. [50] 14 * 13 *
Peter [42] 77 68
Musk, et. al. [43] 40 30
Musk, et. al. [45] 30 * 100 *

10 sk 30 %%
10 sekk 30 kKK

Sparrow, et. al. [47] 18 A 12 A
Douglas, et. al. [48] 107 92
Musk, et. al. [46] 29 36
Unger, et. al. [22] 62 © 122 ©

ERERMES
REMES

P RHEE

A HPFBMIEHEP BHER
© % 18 fARAMIMFEK
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HIBGRIREIEB B RRE £ IEME
HFERFET-E o Mitchel ZHA[42]BLK
BT A BN E R RS TR E &
R TR A RRE R R R HIETE
REHZR o

(1) ~ BRERE

Sidor 2 A[39]7 1768 {EIKTIEMS
B — 18 1 87 T 18 1 R e B R E R R
(CNSRD) HyBSAT R FE H B BRIV IHE I B
(20.7%) Fe[RIEE 5 R 3T HER I BA B (12 30))
EABER CNSRD Z o @548 » 0
S R o A B T AR Y S R B B T T
FFEER 3.22 £ MERWMESSR 25 X
BERERE 1.4 & RAORERDHE
BEERTEE o 1M B hiEsiR 2 5 K
BEHRREEERENERRE » — SRS
EVSRBENEEFNEXSHERER  —
A UK FIR BN — & TR e B AR B
BB RICNSRDEERE - HE - BER
BRERINR A (pas ting) K BB HIRE
IREBRBEMTEENBEZEE  ER
BEERABEFRAESERRNES
NS CNSRD BEBRERE -

Sparrow FEA[47]5BHE 168 {EIEHE
1474 EIEMHBFEFE - M RIREBHE
HART RS B LIRS B B A RS ERGEE
HRFNBER (5.100 V.S. 4.200) o (BE » 7E38
B3R R B AR PR FE AR AR A BIR A »
i B AR R FIER i - 15 B
FEHEERRBEEENEZR

Douglas & A[48]3EHE 895 fufm®my
M E—&  FPIREEARR BT RIEHIE S
BTWEER - B mEE RN
n e WHFER B IR T ANET B e REREE
B -

Tepper [49]38HE 695 {EEBAYEENE
B BB EH BN IRS R B
BIR - HERS | ERERRREENER
HF o {8 FITPIRE b s ST SR AR AT 58
FREEEEEE o A - BEEERAEIN - SR
KBBEH TR » AAE HIRIS T
IERIR © fEE T ARSI R ERIRE
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HE RSBt RREE 2 E

ERENETEG BT — SR ARERA -
Horsfield & [53]38Ht 96 fiL West
Sussex JHBFBIYE, I H—E R HERNH R
ALs  HERBETTEEREHRBEAR
B IR B THENE - BUESE » TE
ZIHEE RS - FEHtPT R RTRY BB E T 5
B R BT R OO TR E RE AR 0
FESRMER ¢ (EFEEHHERM ¢ BUKEEARRG N
5.7 f& - FEBSMINEAR 4.4 & TTHEZ
B BREREDD 7.4 2 HEEBUKHIHE
BER/INRFEITER o MFERARKEREE
BB EERIS R A AR

(2) . FETEME

B R EE T B EREN
e EERIE TR ([34) - BE L > FEET
M BRISETE R MK TEEE(RMN) o &
& BRANB BT B B ek B R TS TP B RIS
TRBEENEIE o Dobin H AZEMFIRIETE
THEHR B - M BT R SRS E
B EETREE © 1951 FERZEEEMNAIRE B
T WHHE ERZIMZEREEREA
I HERTE T [34] ©

BRUTRETR[35-38 | LR B HHR
M5 BB E R AR (RI) ° AT
iz SRR — M A OB UA SR o
BKBETTREM R T AR ERT SR ©
Feuer FA[BH—EBRBEENHBAEA
EARMUELE: - 3R EE B FEER M IE
T BRI ZE TR AN (PMR=1.98) : HEE
i A ERAR TN — A OB A B IR AH R
AR EREYLHIER o Rosenstock &
(54 FEE BT ILE = Em TN BRYFEE
B ERRSEC R INVE R BIR -
ZEBFRTERILERR  BRERIARE
(SMR=0.88) » {HEAEFRIL T LLEREF » 1HFS
BRFEER TR IERRAEBEERM
(SMR=1.41) »
SOLBMERRNEE

HHERBR —S/IRAHLRES
Y REAEEEEEY T RESITTIEER
##15  WH - B —fUbREE - BE
REEREIREE /L (atherosclerosis) FIEk
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PIEE R A WEE

M H BIFERE SR E RRRISET L

2 £ X ™ BEE HHE SMR SPMR
Mastromatteo [35] 8 *19 0.42
4 **10 0.40
Musk, et. al. [36] 166 *177.7 0.93
166 €158.5 1.05
Eliopulos, et. al. [37] 7 10.6 0.66
7 9.1 0.77
Feuer, et. al. [38] 8 <$11.93 0.67
8 £A9.09 0.88
8 ©4.04 1.98
Rosenstock, et. al. [54] 53 60 0.88
53 ©38 1.41
*#R#% Ontario BHEFETERKFTERME
CIRBHHEERTE
KRB EEE N B EI T E
ORBEBRBP ABMEIFETE
ORBEBRBP ARBEIFETE
ARBAEFEMNAANEEIETER
OMBEMBAERITE

SHLBRNEE - BRItzH: o HIEESE
LB LB INE & FRAMEEE -
BfERCKHEARM - LB EE AT RE R A DRk
(9] - Atk » THEAMPS B R REE — A& E W
BRMELCHEFEOBEEERNTETE -
Picher[55] 33 E 1977 £ 1986 4 1302
ALIEPT BRIZE TR E S - LB M RS
47% o B It 612 AZERL BRI R AIHE
FFEH » 104 (ISETHIBB 28 B LEE
% 5B 24 2 ETE SO o Washburn &
N[5 FEHE BB EENIME P IREH
1985 & 1988 F.LEEMMERRB I FIMER

LAY 4200 » 540/ - 48.40%F0 39.500 o (&

e - BRI E BSER BERUKE B AR
L\ﬁfﬁﬁﬁﬂﬁiﬂ%ﬁﬂ%ﬁ% o Barnard Z[57]
¥ 90 ARAZTRIEDS B ETERIABIRAES)
DEBEBIE (near-maximal ECG stress

testing) » MFI BRI B M BB RO
BB o BEERE IR AR BHER R - fil
FRAERRATIE L—S/tBRAMEMENE
RENRBERTELMEBHERLIEESE
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#mkLEERZ - A - HIEEE
ERRTAEE—RYIF LSRR - BE
HIRY DB Th se e 2 B R (R A S T 4 3R
AR EE ENEERFRLOBOERR
[55,56,58-61] o BESK Green F0 Crouse[62]
BRI e & P R SR R R E ARG
A EHEE B ERBIREREERFRE -
AEHENNHERG B ESREEFEE - (BiE 45T £
BRENEHMREEEENREETE LAE
By - @itk - EAEEERRETFNEETE
HI4BH B 4 1 SR K TE - BRETRERG B
miE LR ERE
Mastromatteo[35]Hf%E 1921 FE 1953
FERMERN—ERBETHEGERETES
W WHEEEECELE R EEERER
ERENFECTILEEFERTAE 157 - FHHl
FET-ABL 1110 SMR:1.14) o Musk 2 kifa6)
BHEE 1915 F 1975 £ FEIEHBERT
KRR B » BR.LENEEHREEE(LIET
e (SMR) 2 0.86 (BIZRME @ 1058 © LIFREERE
ENFTE RS A RANTEHRE 1196.5) °
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EUEEBHEAALERA - SMREENE
0.97(8iZ2{E 1058 - FEHAME 1092.2) »
Eliopulos SFA[37]38HE 1939 £ 1978 £
I Z R BN TSR B RBREY 990 friEkh
B R AR LB ERRE Y INAET
H(SMR=0.84 » SPMR:1.02) o ZEARIBFE M »
Feuer ¥ A [38] ASFFERARIKGESEITIED
BRSEFECTHME  FREEHEBEAAD
B(DEE—BAOREME 115 BE
93.91 » PMR=1.22) » (2)AEBEFEMN—MRADO
(FEHAME 103.74 » PMR=1.11) » (3)4REEFEIN
B A%Z(TEHAME 108.43 » PMR=1.06) ° 7E
BEEMEFREBNRHES TIEHMMER
# (duration/latency) 95347 » BIARRE(LIE
DR FEARS (1atency) » EIZBEILT
HIfRRERE - 2EERANER - PMRERRE
BRPARS - —EENBRESRZ L
BRRE R EZENEESER > 7
EEREANZEAFH A ETEREESLEE
71 RERENNEBNRER —SbHE
EARE - MEBREBERES A EZERIE
TREEREFET R » MM ERAEZELN
FCHELBERREBEE I (PMR=1.2) »
TR RBHEET B B&RER PMR(0.98) © 5@
PRt BIRE - EMERLEE - HHAEE
—HHENGERE  HAAMELENERE
HHHRARE - M TIERINET BT BSEERM
PMR & 1.15¢
Debbis[63]iBHESMIEHE Z{LHFFE (The
Normative Aging Study)Ry 171 riEHE
1475 fIFEHEPIR 10 F - DUREERE)
IRDBRAIBEE  Hb BB
37 MIFERAKEBREOIEE  F4EELE
0.5 - ERELSRBTHEG BREBLHEAR
BIARRAREM o Sardinas FA[44]1F%
1960 2 1978 S FHIEETyHEZRIN IR Bkl
LR AIZE TR © EETFEAREIETE
T ERE ML THE IO BRRHISE
TX o FRBREHEFEHBEEIETE
(ZFETHILE (MOR ) & 1.07) o EEEME
ZZLLLEEE MOR #5K 0.62 o M BFRRAE
LRy - [ B ERIEAEIE LR
LT o Bates LML IEAEFIE 646
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HRZREEREEE 2B

fI7E 1949 F 1959 EMZEMEHEET
E BT (64] - RS METHNET
EgeE: - ERB AR 45 E b4 REIMEEE
B EEREIRERIIEE(FE T (SMR)
& 1.73(p<0.05) o LBETHERMER S
B 1E 1975 £F 1979 EMEEBRNTR
45 F 49 B SMR BE (2.47
p<0.005) o Heyer & A[65]%8 Kt PEHER ML
BRILTHERREE  ERAERASERZ
ZETTH/NR 1.00(0.78) » BUBKRBE
BERE » BEERAKEREZHMEERASE
TRIEZ LR N - & 15 E 29 FHEE
BN 15 FEHH) 1.42 % TORR 30 &
FHI A/ 15 SEEZ 1.84 % - EWAL
RETHEBRESREIRERIER -

R AR L BUITTSE [36-38, 44 ) B TRIHES
(Lo P 1 B A FR BAST 3R SR H PR AH A
PLERE) - (ERFEHHITRE(35 )RR
HITTFE (64, 65] IB B A R at SR RE {RUR 2
R - BERE B AR LBILER
R DERZE T E o HERRTHE
b5 BN E BN DB ERRZER -
4. KGHBIENBEYE

BT RIS RS - KGEENEE T
WRREFLBEEYE - BEREEYE
AIRERERRNYE - S ERBERERE
EWEY o BEERKAH T EEBNEE
HYESIHIT

1.Acrylonitrile (NEREZ) © Acrylo-

nitrile Z2ERERE - KEFH - KA

B~ REBEMSHESE acrylonitrile-
butadiene-styrene (ABS)FI styrene-
acrylonitrile(SA) BBRBINZASRAERTE
T AREI[66] o Acrylonitriletl ATEEERA
fEdurette(polyvinyl fluorideZBB&R
ELEB)MEFREBEEM (isocyanate
foam) TEEA o KL » acrylonitile BIRE
AIRER HRES acrylonitrile BERHE
BREIARENRREREERTED .
2.Asbestos (FAF8) : Asbestos EfEE
HIEATE S BIEE MR AR S - A%E
BEEIRAI R [67] o FERGHRIBIRESY)
TJREEE Asbestos AU « BE » —&
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PIEE FHE R HEE

KR HP B LBIMERRNIETH

2 % XM BRE #BHHE SMR PMR MORYr RRA
Mastromatteo [35] 157 111 1.41
Musk, et. al. [36] 1058 1190.5 0.86
Eliopulos, et. al. [37] 39 46.43 0.84
Bates [64] 21 10.92 1.73* 1.07
Feuer, et. al. [38] 39 38.23 1.02
115 93910 1.22
115 103.74¢ 1.11
115 108.43@ 1.06
Sardinas, et. al. [44] 115 75.66 1.52
115 107.48% 1.07
115 185.48%* 0.62
Debbis, et. al. [63] 23/1000 48/1000 0.5

YER 45 F 54 RHEEEE
OLZEEMAANAEHREE
®LMERMNEXE AN BHEA
® LUAETE NG NERMEEEA
Y FE T b (Mortality odds ratio)

* FEHEBFENEE T ABEHEA
OB R A EA

ASETEELH

PrB XA - BUKEERTRESH Asbestos ©
3.Cadmium (#8):Cadmium Sulfide ¥&
RHIFE T WA » AJRETERE PVC
0 ABS EERBRFEMHIZR o RE RS
BESHE Cadmium[68] e
4 .Carbon tetrachloride(FU&ALER) »
Perchloroethylene GBE L) : Perchlo-
roethylene #AITERZYERE([69] s /L »
carbon tetrachloride ¥ AW ASE » 1T
BEREERENAK - BRENBUEERET
EURAER A BHARER -
5.Chromium($&) : BRI FT SRS &R
PRIER RN B R R AR [ 68] o
6.Creosote (REEM) : EFEAR & HEH
oK ~ ¥ - BERANARN - SERMEES
HRAEFER creosote EMPIEH - BEE
SEYERERERTE  IIXaEENEE
TR © BFEEIHFIREH PAHs o

7.Polycyclic aromatic hydrocarbons

240

(PAHs ) (ZBREFTELS) : PAHs BREAIIRS
BAEEWYE (Particulate polycyclic
organic matter * PPOM) By = ZEERK {3 - PPOM
EERFFRARRAMETITZREES -
ESET(EE 1300F)RANSLESTK
TR XEF » DIZERAREEL - EXAl
% BEARBEECHEENRZERPHNER
L+ SRS EANEN - SREERYE
HRIBLEYEYEEMNRALG B
HWEEYSEDEEYRERTELE
PAHs » H0AKH » BEBEDMEFS - 2K
Ry PPOM ELUER/DR 5 um AT
T BRI RAR - EItE POM fIHE
T RERBEEVEXGHEBREERER
E—StmAARBERELAYER
POM FOREH R BRI = [10. 701

8.Arsenic () : B RfEE A L
chromium-copper-arsenate 05 S BRI B
Bi[27,71]
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9.Vinyl chloride (BZH) : INEATMR
BEE LA (PVO) BB ERHEETHEY
Vinyl chloride o T FEHK » R TR
PVC E& - RE - WMARHE - BRELK
B KENBEERE/ NS ERERSET -
Rt F—EEEY K5 EHE KA EE PVC
BRHEFE[T2]

10.Benzene () | FHA AR HH MR
FEEY) ERENTHRAEFRETHRER
EHEE - B—ETERE[16] ERIZER
BA - 9200 I HEEIZE (197 EEEAF
181 AATHIE) - &E{ER 65ppm @ FALE
& 0.9ppm o Brandt-Rauf ZF[18]REEEHE
EHERARE_ERNEREYE - X
RIESEBRBMRREDRERES « PRE
PVC REERBNERE  —BEEREAE
FB 73 HRRRF T BRI [ 77 © BRYERLEX AR
AIREMEDT A NRE  EBREL - EEE
BEEFEEIEREERNEFE  FFE
HEmMoENETFERELEFE(2]] - B
It > P BER % KB L - AR ALK H
HERKABHE o

11.Polychlorinated biphenyl (% &
Bt > PCB) : PCBs HHEZEHRNERS
£ - EREPIRYRIGHARE - PCBs AIZE
BoERNE R #ERY - Bk - PCBs A&
HERETRY - BTN —EERRAE
H—35KE » BERARS KBS T ERE
BER/ - (ERIBLEHE EHRABRBENRMT
ERSHE) PCB[21] o Chloracne (BEE)E
AHRECBRETEMANG B S L - BRI
My PCB EAEE/NR 10ug/L[73]

12.Dioxins (BB ZE)F] Furans (MEME) :
PCBs SRIBRFIZAX dioxins » BEHEBREHE
R (Agent Orange) —EERY - MEE
hEREREHFENN—EREREENT
G o & PCBs AR WEKREEAEEEN
polchlorinated dibenzofurans(furans) »
furans B dioxins BMEM® » METE
PCBs BREERF » FAKAY furans BEL diox-
ins % o & PCBs BRXWEEAEANE
ERE - it - BEREAESIEBFERRIA
¥ MO ELEAREITREBER
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HTAREERREEZEN

PCBs[74] - —M&TIE » 10 3 10 L L
R YK KB » AJREES dioxins FIE
BUEMER furans[2] e

Vinyl chloride » PCBs # arsenic »
dioxins F1 furans BV EERE RN
HEVE - FROMURNBUREMEYE » A
10 8% 0 PAHs FRIMEEUEY - EE3UE
YIEF  PAHs B ARKEENEEY -
A% PAHs TERBEAREFLEESE - BHR
BRERBEREEMEERRTHES »
BHARKRENA » BTER—BAONE
BEEE[75°76)] cBenzo(a)pyrene
(B(a)P) » —AARIEH PAH - HRAZHY
FIREBEE Y E - BER S P 99—
BRERYE -

MRIBEY)SH B(a)P 1 PAHs HYFi9EB
BT (1) FE:B(a)P: BEAE 25ng 5
(2) FMAIGHEAERET8] © PAHs : BFFuik
BERIREIESL 7T~171ug > B(2)P: BRHE
FIBREIEESE 38-3454ng (EVRBEWRAYKE
RATEWRIAR - FIEHRNBRESRE XE
) 3) HEYBEER[T9] 1 B(a)P:
4000ng/m® » SRIZEERI Y (SPM) © 7000pg/
m®; (4) 430 (80] : B(a)P : 8600ng/md e
5. BT BRBIE fE R :

XEREFHHEG BRTENHRRUE
RS AR - EEEWR & MR
K(BEREF—ERENERX) MRS
% RERIEETHEYE - &R B
ERERBHEBEHMERBENER
[34].The Registrar General's Decen-
nial BHFE 1931 FHMEFERANBEL
HFIBERIFE TR » RRTHEBGA " Al sE B R
LZ"HARBEEMNEENEE -BRE
1957 F1 1971 F#HkEd » LRERRFHK
R -

#RIEEXERNHEY BBERTERE
WETE 1984 F 11 BEBIHERSETIR
% AN RBEES T ISR BRI
BB EARNEE - —RESHEUR 56
% PEREE - AR EEED B CHIT
BNEAE=THR » HEESENRIER L
ERMEE 2 & 4 1950 HERTAEE
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PIBE FIEE A NEE

By 180 » WIFE 1980 fERMLFTEEREY 38
0o o Wallance FTAY—ERFZE(77] » fIB
HE—BERY 1975 2 BEMAIN Manhat-
tan MEERRATHENESMN T ZHAEHK
KIEBHIHETE » EESH KT - BHE PVC
Rl E BB Z B RE - TIRImEEHNE
b5 B KEESRABE AR R A EN
BIEREREE o EREEHEFI2MIREK
KEY 6.4% FBHEMEEE (F 239 A) B
AT - BAEBENLSIAME IR E &
ER 9.7% - W B ERBELHAREDN

5000 o FEIE R EFEEH B FRANEE
R HEEREERETF—KAN
Mg o BIERNS T EREEHEGERTE
REMGERERAREE - SHA—EEREER
Fri/ NURRZE (7] » B REREAEE

1945 F 1980 FHEARE—FELU LT
TEEETE - BRBUR 0 1950 FRIEKR
FITaSE R EET B BAESE TS 37.50% ¢
TEARLE 1960 FLUBIBIKIIMERT B » FIESE
T2 LBl 4300 o (KA w7 S B
TR LB - (RERBEERNNE
% °

Mastromatteo[35]HfFZE 1921 £EZE 1953
ER LML TIEGEITIEG B BENTET
Z o EF Ontario MBMIET ELILERS -
EREAIETIR 1. 13(BRE 34 HEE
30) - BERIH ML BEEFR TR LB
EEIETIR 0.96(BRE 26 - HEE
27) « EREBEEEIIFECTHYLRESR
REEIE T/ » TIEMBEEIST L
HIEENE -

Musk ZEA[36] » £ 1915 £ F| 1975 &£
IBHE TEEEMIAIEET R - AN A
FIZETEK » BRiEEZMNEEA OEBEEN

9100 > MERZEEEAATEBER 94
O o FT B BIEREREMLIE T L (SMR) 43 B2
0.86 F1 0.98 o IFFIRIERZIET 5 * HE(L
T A% 0.88 FO0.93 o LIRS
(lymphatic)FHEMAH (hematopoietic) i
EME @ EEAMFETHSFIRZE 0.63
0.80 - HMBEREERBEIETHRR
1.00: BSFIRS # R R FRIE R HE HEIE ©
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EEMENSREHED BRBENEE M
BEETIPIREEE o Lewis FA[81]HFZE 1940
£F 1980 FEEBAEZET (Los Angeles
City) ¥HBAERPIHEET BROBETLTE - ]
BEIAM 1945 EFE 1974 £ BEFETH
HeBIEH R 20,10 » HB#mMEEE 30
O o ELIBEISECEMUEREEB AR
SEMRI R - BTHEKER - 515R
% GEEANENSRERPEES - &
/IR 60 R4 - SRR ERERES H
12990 (SMR=2.29) » MIRTFIBREEFHHES
Hi 11600 (SMR=2.16) ; (BEREKRN 60 5%
#H O KENEBERERTERAEASHEE
(SMR=0.21) » ZERH 60 BRALAYATHIRAEHR
LB TR AR 1 (SMR=1.06) © B—
FHE - fEREREEARR 60 BEF -8B
ETEHAERS H 1100(SMR=1.11) o ZE/N 60
BAT - EREREAEEIET /R
1.00 (450 0.53 1 0.71) - BERFHE
EETHEBENBERE -

Vena & A [82]BHEARLE B/ A TR
THEREUE  BEEAVENEBE—FLUEDN
1867 A BBMEHAE - R T AE RS
o ARG REEEBETE
(SMR=0.95) » HEFr B EEFETHIFETER
(SMR=0.67) BXTRIBEBENE - HiIREHK
(SMR=0.21) FOFFI% 38 %555 (SMR=0.48) ° FiH
BIEMEEMAETHR 1.09 EBE
(SMR=1.80) FIBEREAE (SMR=2 . 86) FyIE #E(LFE
T BN A RN - EREMSEN
BB TR B REE 2.00 - [HRE
BT BE S o MIESETERERITEN
HYEEERS  MAEMEEEERETLH
HIREE ER A (1 BEMs TIERIPE T HMNER)
BTN o

Howe % A[83)iBHE 1000 MIMEKRE
HHT MABRRBERTERELRCTERE
#AN(SMR=0.74) , (BB BHBENIET
FEEE RN (SMR=10.0) © Heyer 3 AL65)
BHE 2289 (rFEHEE AL B0 9450 R

1984 ££) > » FTESERZZEU2EE(0.76) 7R
ERBRIARE - BAFERERCEE
2EH{ ATFTTEMHED(SMR=0.96) » {EELR
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65 BRI EH - EMEIECEEE A
BO(SMR=1.77) ° 54t » TAEEEKRR 30 &
B - I (SMR=5.03) f1 %58
& (SMR=9.89) FRERZ RGN ©

Elipolus % A[37])8H 1939 £F
1978 SEFEFEEINEFEARBREY 990 AryHBHEEK
B -FEXENECEIBEEBEE D
(SMR=0.80) ° JEHERA T AISE AT AT
RETAREE - FTERENEEETIHTR
1.09 FEMFREFEMNBFEEMIE TR
1.21 o FEDEREALILBIZET H (SPMR) 2R F
REFXHBFECTEE » FrERIEN SPR 2
1.37 » FERGEBIER 1.04 » BEE 2.02
WEZEMZAS (lymphohematopoietic) i
= 1.8 FERTELEEHMNETLER
AN BB ESE ERBEEYE o Feuer A
[38]3E(T 1974 FZE 1980 FERIAZBFE MM
5 BEIHLEITET B (PMR) SR » FEEEHA
RHEEA - B A BEREBEENLGIET
FEEEEE RSN (PMR=2.70) » BERIM(LERE
(1.45)F0Mny% (1.86) kR » (EERLIRE
BN - AMERINBEEEANE S RE - &
RABEEHEEEZR  HEBE®(1.90)
FOMMAE(1.77) A9 PMR HIRHEINAY - B LIE
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ACUTE AND CHRONIC HEALTH EFFECTS OF FIRE FIGHTERS
— A REVIEW

Saou-Hsing LIOU, Cuin-HaN SHEU, SuanG-WEI HSU, Crauan-Lian LIN

A great variety of plastics, additives and
synthetic materials are now widely used in fur-
nishings, appliances, building materials and
coatings, this has made the composition of com-
bustion products more complex in recent dec-
ades. Although the majority of these substances
are not normally considered hazardous, some
can be converted into toxic gases and chemi-
cal carcinogens by heat and combustion. Fire
fighters are potentially exposed to toxic sub-
stances during fire fighting. The toxic gases
generated in the process of combustion include
carbon monoxide, nitrogen oxide, sulfur diox-
ide and halogen acids. Carcinogens which may
be encountered during fire fighting are asbes-
tos, heavy metals, polycyclic aromatic hydro-
carbons (PAHs), benzene or vinyl chloride
monomer. The inhalation of toxic gases results
in irritation of the respiratory tract, an increase
in respiratory symptoms and even cardiovas-
cular diseases. Exposure to carcinogens may in-
crease the risk of cancer. Although the poten-
tial for exposure to toxic substances is great,

it is nearly impossible in a real fire situation
to ascertain what specific combustion products
and what amounts of such products are gener-
ated during the fire and which agents might be
responsible for hazards. Therefore, periodical
monitoring of health effects is an alternative for
control of occupational hazards. The purpose
of this review was to elucidate the acute and
chronic health effects of fire fighters potentially
exposed to a mixture of toxic substances.

The acute health hazards of fire fighters
include temperature, noise, stress, accidents and
pulmonary lesions caused by inhalation of toxic
gases. The chronic exposure to combustion
products may lead to pulmonary function
defects, respiratory disorders, cardiovascular
diseases and cancer. Conflicts existing in the
limited epidemiological studies of the chronic
health effects, indicate that more studies are
warranted to determine the long-term effects of
fire fighting. (J Natl Public Health Assoc
(ROC): 1992:11(3):228-248)
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