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Research progress on occupational health risk assessment methodology ZHOU Li-fang, ZHANG
Mei-bian (Institution for Occupational Health and Radiation Protection, Zhejiang Provincial
Center for Disease Control and Prevention, Hangzhou, Zhejiang 310051, China)

Abstract:

Occupational health risk assessment has been highly regarded in recent years. Domestic
scholars have applied some international risk assessment methods to different industries
and have further optimized these methods. On this basis, China’s first national occupational
health risk assessment standard has been established. This paper mainly introduced domestic
research on the application of qualitative occupational health risk assessment methods such as
Romanian model, Australian model, International Council on Mining & Metals (ICMM) model,
and Control of Substances Hazardous to Health Essentials (COSHH Essentials) model, quantitative
occupational health risk assessment methods such as US Environmental Protection Agency (EPA)
inhalation risk assessment model, toxic gas hemisphere diffusion model, and physiologically
based pharmacokinetics (PBPK) model, semi-quantitative occupational health risk assessment
methods such as Singapore model, fuzzy mathematical risk assessment model, likelihood
exposure consequence (LEC) method, and occupational hazard risk index assessment method, as
well as the globally harmonized system of classification and labeling of chemicals. It also briefly
introduced the optimization and comparison of occupational health risk assessment methods
as well as the occupational health risk assessment standards in China, such as Classification
for hazards of occupational exposure to toxicant, Classification of occupational hazards at
workplaces, and the quantitative, qualitative and semi-quantitative risk assessment models of
Guidelines for occupational health risk assessment of chemicals in the workplace. The paper
proposed that future research ought to widely apply occupational health risk assessment
methods to key industries to assess their applicability and conduct quantitative comparative
studies, optimizing studies, and modeling studies.

Keywords: occupational health; risk assessment; methodology; optimizing study; comparative study

R ERX T G EEI2EH. REMIRGIF DT TIEZMRXREZRR
BPrirsent, EIEs0E SRR L R ERK KT, M REVER = HHE RS
120 2007 5, R BEEMARY (BT BRI ETHTNKAFN) (6BZ/T

ARRER
SKEH CHIL BB TARRE SO BRI R
51254853PFR) , E-mail : mbzhang@cdc.zj.cn

E&mE

REARNZES (8147291) ; Hi1 &
EZ DEREIE (2019KY057) ; #IE
= A& T B (2015C03039) ; [T AR &R
WEHAEARREFREAESELY
(20178030314152) ; # I REBRE XA
MAABARIREME (BFS) ; #I4 151
AAIREEFTE (EHS)

EE BT
AFF (1985—), &, it, TEEIT ;

E-mail @ Ifzhou@cdc.zj.cn

BIEEE
K3EHE, E-mail : mbzhang@cdc.zj.cn

FzhsE
Yehs B ER
RABH

TR
2019-07-30
2019-09-09

XERS 2095-9982(2020)02-0125-06
FESES R134
XERTRERS A

»5| A

AFIF, KEN. R BERKR TGS EF
MR#E D] HES5RIES, 2020, 37
(2) : 125-130.

> A5

www.jeom.org/article/cn/10.13213/j.cnki.jeom.2020.19509

Funding
This study was funded.

Correspondence to

ZHANG Mei-bian, E-mail: mbzhang@cdc.zj.cn
Competing interests None declared
Received 2019-07-30

Accepted 2019-09-09

»>To cite

ZHOU Li-fang, ZHANG Mei-bian. Research
progress on occupational health risk assessment
methodology[J]. Journal of Environmental and
Occupational Medicine, 2020, 37(2): 125-130.

> Link to this article
www.jeom.org/article/en/10.13213/j.cnki.jeom.2020.19509

www.jeom.org



126 #4455 J2 &% | Journal of Environmental and Occupational Medicine | 2020, 37(2)

196—2007) BRH#EHE 13§ KBS kAR BB F 1§ E
R ETE Y, (PEAREMEIRRERAE)
(2011 FEEITHR) PIRE : “ESREAEITEER 1N Y
ARFRERBRRSENNETEZ, SYEREEX
RO AT, AHIE R BAFR AR R AR
IRIERIFAIE, BRI BRXIT MR AERE T
BERINERBEZ —o IR, EIRXTER L 2 B X 1T
TR EN, BFEFER E—LXITHS
AR TFARTIRYER W R B R P T <k, [RIBS X
H#HITHEFZHNREMME, BT EERRWEEN
PO AT RV I E 2 B ANXERIR T XHEFRIKEER
AV RR X\ BTG 75 /A F N A IR R B

1 EfFERRLRERE GG E

E 5 £ % A XL I G & A2 R IR B A AR A,
REUBERE. ZRKENREMERNEM, —fi
oREN. CESHEEHTHEE, REFENE
R £ 51 N—LE48XT L AR AR XU T F5 B S RILSE
TRV 2 BRI SIE 1T 7 N AR AN B R U, FF
T2ECERMET, ARERUERRXRIT G S ES
R T RIF A o,

1.1 EERETGE TG E

KE BN AR RRZ N E MR & B X T
EAEEERT 5B LR HHANER A 5 K S TG
FE (BMZSRIER) ¥ MAFTRLERS
Z2RNEITHERES N (BHRAT ERR) 7,
FRRE F2EBZER S (International Council on Mining
& Metals, ICMM) BRAV & B X I (L 1R (EH5 R (FEI#R
ICMM R E) B RERREEYRITHIRIEE 5%
(Control of Substances Hazardous to Health Essentials,
{8 ¥R COSHH Essentials & #Y) 1,

L 5 e WAR BT T 1E37 P KU & F X4 A (48]
RIS R ERRM L LMK, RIE™EE- T8
MERASERHENXKT, PR EIGERN
RAFRMFERI A, RIMZERENERR, &
SREEAREHNEREZTEEFINIE, SBX
K FERS, INNZEREERA T ESRS THXE
b, REEEZ W EREREAG NEAMRER
MXPA, ZERIER BATIMMLEREE, FRAER
BEMARZ U, (EZnEN AT FEMNYIERZEAER
A R XSS, AT B TEZF SR XL 1T,
TEEE XL EEGREME,

BAFNTERRIEER A EN TR BEME
MERTEERE, BIH/LFESARIXFSITE T
BERATENXPLKE, @R FRE, TEEET, &
BRNEAER BAEEEA R REXRE TS Y 55
g B B EMA I PN RZIRE, IANTEN A
FRERWREIT N, ZREEFETR S HIREE.
XTI h A RBEN BRI S, EHIERE R MEITN RN
FNERE, FEAFTEETIEEIX KT,

ICMM IE BRI S ZE R RE R ENERER. &t
BERIFAEEERR, B W ETE AT E A
E MK, HR, WEEZXERTHRD IR
R meERRERNERNIER, BEEEHTUWE
HMERNER. ERERNFERENAFZNMT
WEIA R ICMM IR B R A 5 A TR S R — R
%, BRETEEE 5 SR X sk s,

COSHH Essentials & ZY AR 4E /& I FE AR & 5 BR b 432
ALPREHIE W FENBEER, BRIEHEMNIEL S
RfEAEMTEZMER, BRIEEEFANIZMERS
TENXPEER KA AR HIE . PR Do G H
FTFHREREE MBI BRI REREX T, A5 E
BRZ1T, BREFEHIPERMIIZKRE, TG
REWMEBFRRME,

1.2 EENMF-HFGE

IMERFENBARATZHEER G2 EX
THHIER R EEIFIRRIPE (Environmental Protection
Agency, EPA) XU IT(d 5 R A A2 ER X BTk 5 A A
9317 K F &R 9 B9 N XU T {5 #h Fe 35 =g e (B R
EE EPATRANXFITAHIREY) , FEE EPA IR N XU G TTAS
BRREREZ M HETT AP, ZRBE NS
17k Z 1 F R B X P A0 3E B KBS #1774 ,
BN ZELZMUEMERES S, BEXERITELXSE
FYHIXBLIKF, BRZER R ETHERNERSH
HRENEK, B ETFXE ePA MIhSYEUEETE
B E|F %S EE (reference concentration, RfC) F1IK%
NEBALXPFE (inhalation unit risk, IUR) BY¢FEEY),

ESAMAFY SR RS URAVIERY B
B, HIRIE RN, THEZGT, TEAFEYMHE
i, SHEERESFSEH, RUSSERESE
¥ EITA, REATEHRE THLZE2METEN 2,
PRERSNE P AR ZER A A TR ERIRREE
TN A SAMHE M E B XIEaI X ST .

4 12 25 X o5 /1 & (physiologically based

www.jeom.org



#4455 J2 3 &% | Journal of Environmental and Occupational Medicine | 2020, 37(2) 127

pharmacokinetics, PBPK) BB T ERFHEZHKEYH
Z2MEN . G2 TR GRASFRRTF,
AEFENF PBPK AR BIXT N ML 52 TR EMN T E Bk
FrEBBEX M AR AR TRV ERZENEENX
P T IR, AINICHRLE R TRETREMNT &5
AHEVTARZEENEFEEBURNRG 229, ZEE
BN B At R N B E E = Rl 2 R XL B i B S 4 i
TIICHKIE, EREARNARM AKSEEXEIER
b, NRAERERARHEEMRRA.

1.3 FEENEIFLAE

MR FE SR BT ¥ EENEITE 5
(BFRFINIRE) 5 R HE HaiE v F YRRl 42
XA ENAMARE ZHFESERIE
BRI /5%, ZAERIBUEIAIRS. &
EBFAENSBRERASFER, HITRESZFHR (HR)
BEER (ER) , IRIE AT Risk=/HR=ER i+ EFEIX &
KFE, HRREZRO LUELE TEAFRT=SHHUEY
REITTEER, Lol UIRIERZIEHATE, 25 E7E
KEGSHK. K. B, Rl REFEEFEZNMTIL
WITT R o, S EMITE S ARG R —BE
RS, BAEW ; BRZFETLEXNNERZHITIT
i, Bt EBERHXRANEERFENATEE
BRI {2 B XL B2 1Tt B th = 123 & AR 14 B9 1m) L,

R FE X R B IRIBRMBEREE
BB IFIRE B=AxR, B N BIENDME, A NINE
nEoEe, RABR R E R ZNMEN B BIERARE P4,
BRI P N A RMEE R R B AN Fr AR B
WIEAESEHHFRE RN HTER @R X, &
ISR HAEE F KT SR BN FSE R, B S MR
BN HE R — B RS,

E Ak % 4 /& BL M 7 7 (likelihood exposure
consequence, LEC) AN FFIE BB - &R HEMN %, B
HEELAENTEMN. FoiEEMEERRZNIMEZ
ENRELETREHRNERNFRRITERENX
K, ZBER—MEREZ1THNFXEEXKIT G,
BEFERENAFEEFRAIRVER L 2R XK
W, KMLECER ZaERREERR, Miafd
XU B 7K BT,

HEEEF N ERERYEBEZ2EEERRNE
ERIZMITEHEERENEM £, B TRIE
EX I GE, ZHENZOANA @ KEiE
By =2 MERESR ) REUA RV R ER, ZHENBT

STV RN BG T 522, REERER™E
M. FTREMEAME W IMIR R, IRE T IHEERARIZFE
%, BEEFEUFHFRIFIER EIMIEHESER,

14 2RXUFERK— 75 EXMIZE RS (globally
harmonized system of classification and labeling
of chemicals, GHS)

ATRFEEBRAFY, f—SEHNFERER
MORMITEHE, ESKERIS—. MIENKF
mEBEHIESR, KRG EAB XVMEIE T GHS. GHS
RuFyzRBYREsRit. REEEMIFREEENL
FnfEE R Jg 28 Fh el BRI EE B 3L FIR
G GHs 73 K 5 AT BR WL & F XU 1T 4 o BY N A3
TTEIW, IAN GHS 7 AR fEAFE IR D E AR AR
#h7E, AT REUFYRIREZRNRITE, B2%
BES RN EX S %, BFRER, KFmSHEE
CRIMET IR, BREEXTRIFRZ LI
SRR E 2 b, XEEERRIN T % 5 ARV R ;
SRMEBENATFRUERNPLITE, BERIERR
BIPEFEIR A R

2 BRIV RRRRKFSITE 5 R F R L IRER 5
2.1 {REERR

EFREREBNXET G EZRTFEGES R
MEB U RN AR AR, SENHAFERR
A RERX TG, @AM EEEEERE, ERZFE
FEMWHEP—LEFGEHRITT K. LbI0, FHITHIMK
BRNRS, ZRaESE VI EZERNER E, NEE
FRMBESEMAEHITAR, BITEPHLAGE
MEEHRZE, AMREEARRAEHEF TS
BN, BRHASEREREREFANREEYNE
BREERZ—, BIHREBEREIHRERESR. 55
HRZENRIBCESYNELS . SEMEFEE
EkaERERERESFR, 25 ICMMIREDGY)IE
RERRBEFRD N5 R, FHERERER LKA
FEBMENXN RBEEIHT 7T IR, MREHXK
THERBEAURE T IHINRRENE R, T8N T4
BRZEXRITME, MBI EIHERLERXCITE
FRERTE T Bhito
2.2 LEERERSR

B SMER b £ R X B 1 4 75 5 B AN [R) [ R 31 B
PO, BHERBANRRENGEFRE. R
NRERE G EZNA =M BRE, BiIESIERER

www.jeom.org



128

#4455 J2 &% | Journal of Environmental and Occupational Medicine | 2020, 37(2)

WREX T H 5%, EFEHT T KNGS
bR, AEE S B TR AN B, X35
EPA TR NP IR AR BY . FONIRAR AL, JRAFI AR
Bl ZEEIWEE, IcMM 1E B ] COSHH Essentials 12
Bt 6 FE SN I NBVER LR B R P ITh iR AL # 1T T B
RtR, BRI EELRAE 2. HF, &
MR RAEREZIEE. XERITREMXBRIEAA

WER AR TERY. BEE. BNE. 5SMEMA
IREM s MEIMER, TELERBEI DKM SIN
XL ER A THITRI L 4R, ML IR 5 A 2 (8]
H—E MR M. LERARGERER, L5E RN
1R EE EPA RN K2 IFH R ELF] COSHH Essentials
RE T E AR F a2 E R MRXPLIK T, TFTINHREE
ASHMBRREN—R RS, BEIE 1L

®1 FRRVEERGTHEREZ BXBESES

Table 1 Differences among several occupational health risk assessment models
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