[ Downloaded from tkj.ssu.ac.ir on 2025-12-09 ]

[ DOI: 10.18502/tkj.v13i3.8199 |

Occupational Medicine Quarterly Journal N b panss ole asbilad

Vol. 13, No.3, Autumn 2021 &f,%.:«ii,gé%%% Ve o500 Foslads VY 090
Pages: 57-66 P OY-FF :amin
’1{(};#,:’"’

Jas G0 sl 5931 I (Sl slalhas 9L 41 g Sl
HEC S5 31 0olil b (5 jlw Al g &8 g SO (S 3

Toldss, abld g phar g o e pulasedle

oS>

Slallas a5 00 i JLaexld glaiol> 4 Wlg oo Sl glas SO 5o 0 o dads ladazme 51 (6 kas ;0 039 0l ranis
@iz glcole JyuS 5 colaa jo JpuS GUl Sl il 4 ae g b aaisd oo cgusme ols> Lol Jole Sl
e | (Sbadl Dolgm 4y i Wlg o gl 45gT o olas ) (>l Lbs iSu pgata giludly) Cais
Human Error iy, 4 Sluil glhas Jb;)l 5 ololis pol> ragh 5l Baa 0gs lady jo aidy Vil

el Gilwdlg) oS b S Sl J S 361 ,e (HEC) Caleulator

9,5 ol il Glallas ) it g HEC oy, 5 ol abhe — oo s 5 s it
oz e el iy wlsl » Slasl glas Jlasl T jo g Cowl sasasl)l Risk Map o5 ,4 lwg HEC SoSs
Sl Syl eslanal b g adls )85 5 69,8 &l (a2 )0 el o Sz «Capsd saz e Jold Glul sl
185 axly sy b dmlas g 99390 sla fendljgiws (puiitus sdnlive & b 5l g RiSKDIisK g cos S
D950 (e

sae b lad aaby O ol plulis aibyg V) 5l aS o8 asine (iegh opl jl sdsliesd mll @ axg b imbs
ode b dad aaby G g oo, 00 Sg, sae b s aa by F ool gladl sl Jleisl Glls wsye Ve S,
Jiol gl sy Yo Sy, d0e b i dialy o5y 5 ol Langio Sl sllas Jlaisl ghls duoys Fo Sy,
el il J o el (sllas

Sy s 5 ool Sl Sy g attls Slol )5 HEC g, a5 ols olis yols dalllas j Lol sl gy
6‘)) Hodgaw g ).:;o s&é).»)& L)“’B) &_:J HEC ‘Lf‘)" oa)LC Ml.)‘sc GLNMJ‘ 6“@} 392 JLQ..}‘ Ml}us )9.|a.~o¢b ULAAM
Lol gludl glas yrals jslaieas ol o

HEC ‘(5)L“"UBJ so_w.{y‘ ‘J).u.{ dbl e@l.m.:‘ 6L‘a.> 1 §oulS 61'“"3‘5

Ol elgnl cjlsal ol (s3izr (Sl 3y pole BlStiS wiublngs 8IS IS sarl 9 (5140 p> Cuiblrgs (g rigo 29,5 ikl

S (oSl 3y poke I (uibl gy 8IS IS gioal 9 (5140 4> Culngs g ige 29,5 IS ghosl 9 (5140 > Culilngs g dige bl gulisi IS
Oyl el lsal el

Il iz S iy pole alSAils «adlagy 23S IS giagl 9 S140)> Cublags gwige 59,5 IS sarl 9 (S140 > Cublags gwige wliils "
Olpl leal lgal

behnoosh.jafari@yah00.com : g xSl gy ¢+ AP 1 < APYAPY 2 ulod il (U ghumo 0 3kanns 35) 3%

ISRV 7R S-S VEee/oF 1A b5 &)


mailto:behnoosh.jafari@yahoo.com
http://dx.doi.org/10.18502/tkj.v13i3.8199
https://tkj.ssu.ac.ir/article-1-1136-en.html

[ Downloaded from tkj.ssu.ac.ir on 2025-12-09 ]

[ DOI: 10.18502/tkj.v13i3.8199 |

ESIYN

HEC iS5 3 slii L gludl glallas U1 5 glolis

Risk 5,4 lawy oSS opl .aib - Calculator)
2 bl gl Jlas! o1 o 5 sl cosasl,l Map
Jobts Gldl gllaz slaz, 5 F5e )51y el
8,5 Ol (40 umal ( Sy ujed G4z )0
g PS5 (S il SO Sleolaul b g andsy 1S5 g
(N)ogis o (yumns RiSK DiSK lgie

Do degaie g e 2 ok B U8 U
Jole libos daanl)d plos Jyus 561 o 005 o
ailgs oo oyl b das o Sliagans g WolKiws o157 sl
b bayglpl bawgi et b S eie O)gon
5 e gobite (pea 4 S 15 b g J5S
Lo iS do,Silis glel Jols (oo S LIS
dle @i e golliws  jlogel wlgld
(ool GBolSiws (grar g srew oaimsloina
GBI ol 5 Rl 5 )8 e Rl < geals
()il o 5> 90

poe Jeds a4 JyuS GUI o eolsss) slallas iy
5 b oley yo Sluil slacusgaow 28,5 las o
5 blog (b 0 Sl by Sl cole
o5 ool 059y LT b T Uy iy S a5 el T
Sl Gy 3l S oo o s ) gl pl azis )
G ol by phene SLb U8 A e
Ol eolaiuls g ol 8l Blusgas 5 Sl socgsgass
55 ebie Gjsal Sy 523 (HLb 5l oy 9 950 4255
sleol 5l lgs oo (g0l a B ansl ansls 1) IS cp
oo ol bl s 6 Ki Gl lawgs ols>
Gl claygilyl Sl glallas Llow 5 ololis 4,
L g 0ol )5S Cdllas ool 4y azgi by g 03l 00 J S
2889 bl pare (o9 slexel hlpe (28,5 )l
s> Oldlhae jog dSgame o ol o 38 mlio
ol Ghagn l Baa Glisyee ad s Sl
Gl o HEC (55 a0 gLl sl )1 5 alobis
@bt LB el iluddg &858 G oSl 58
Caz 0 a3y sla,Kal, &l g Sl slalas JUT 4
ol els b Bis g sesl 38l 4 dac Iled ogps
gai SaS S 361 slo, il 4o lallas

Asdie

390l @elyz odes DS | (S (Saro B3l
olas Golg> game; o cadplxil Oldlas ool
ol sop s cde nilel 5 Gipte &5 wo
as,e A b e aS g ebay (Mawl Sll Jule
56 Gll olaloal g ballas 5 geiiene jsboay ol
aeiyd 09ls, slacdring wizpe (Vdsd o
2 Sl G (b pa> I Cada G398
Bz ol iy yai b Lol sl auls 5,15 slalae
Sl G 8 sl Gl gl 0 je
» yae Sl o g e ol
P aSGsba 0l Ceee )5 lapie
5 Soleezr 1y oldbl Sl palie oz alixdie
WS o0 S pSpead Ol e p g wleie il
Sy Gl oz (5 SHsS 590 &5 Sl e
o sl 5| gyl o ool Uxle ol
bl 3 (VF)osd i \Lanxld gladol> a4 Wlgs oo
15 el samie el cal (ol ezl slaosls
coly YYeiir o S VYoo ssus L
g a5 0Bl oo Bl s Eolgm il oo gl
red d (B)00 5 oo labMo b anze Lo
Sl )3 oRoh Sl glalas olubid (Jds
Sl (IS slaoly Gt g ez 5 el
3 08U Sl wdbiee pdlolizl g )02
S wies ool oyl s gunlss ol calize L
Jlo 55 iz las @iol> & Glioe abox o
Ui aol> AV Jls o aible (g5 aisl> AP
lond mlio o bl ol 5 VAAF Lo s aia
()05 o )lul VAYE Lo o 5 yenXls

@bl Gln oo Glaghy, ol Jl> o
A Olei oo Aiged (gl a4 Wloads Byme Sl slallas
(«CREAM SPEAR SHERPA .l (5)lse
s HEIST (HEART <TAFE <HET <TRACEr
5 cand bla gl)ls plas 2 a5 0,5 o Lsl ATHEANA
5 Jol p5 e S5 Sl i (lite Sgd
slales 5| Jol> slacus ) ob;)) Gldlas jo  cwlul
bl sl LSS (e 5l (S (Dadloe (Sl
HEC(Human Error oS« gludl slaeds! cobls


http://dx.doi.org/10.18502/tkj.v13i3.8199
https://tkj.ssu.ac.ir/article-1-1136-en.html

[ Downloaded from tkj.ssu.ac.ir on 2025-12-09 ]

[ DOI: 10.18502/tkj.v13i3.8199 |

e Jleizl am o5 50 5 000 5 Slulils adls b))
slas slaz; p F5e 555l 2y elul  Sludl la>
G4z )0 ol (( Sz «Zojsd gaz e Juld Sl
Apl Sl eolanl b g adly S5 5 608 O)le
A s RISK DisK lgie cow S S

M HEC g, p5aplS slocal, b Gllae )15 o9,
slo,ygilnl jo Gl glallas Sb51 sl n J=lhe
A plosl puSal S 81
UCI:  Urgency, sss  apubxe))  (sal> 0
(Complexity, Importance

2 slp UCH (Sams g cujb cuenl a0
Vooyled Jgam 5l esliiul b jlais ge (o, ciyllsy 51 S
WS s Gl s ygilnl baslas @b
dae s glp IS (S Sl e slael fpl s
ailby o gl UCH sue asis s al ools 1,8 UCI
Sl Caws 4 wolaiz! & g0

IR 0
5 @lolid jshieas jolo> oabaie - Aoy ok
Jrs @l slayglnl o Sl glallas L)
10 b el ol s gilealsd S8 h Ky 48 S
Culage wled) I8 8T G ¥l JSae (ced ol o8
SUlylnl g (2B dbe a2y Cenp e (14>
alby pjfalby Dbl s ol ez S
e abede ol G aalllae cnl o ol LS
S Jole (oled pefiae saalin Gyl 5l il
slwl 5 ol ygiws (o) daygilpl b alas
351 sl sl ilie ipllsy oyl b ol yen arsas
Sox it bl eelal e g 0 plodl S
1 la,glal Ciglly s finly s Sl (glas
W35 e polo adllas Bua lyieas (oSl JpuS
ey Sl gl Jliml ale Gln caledys
shol aalsg VY axi s 8,8 I8 solazwls 00 HEC

CablB by, 50 d92ge syl lawgs a5 Sl g

HEC 55, )0 cual 5 (Soumms «Cuj98 4250 uss ) g

S S o8 9,
3,18 Coenl ool sdalsy 3,05 Cuy 598 )
oo Lo oy L 398 L v
oo SLals’ ooz SLals 658 dals v
N R &8 A ¥
oo elei s oz e e 0

TWE u_st’l sl sl (S o d Sl )
005 e iy (sl 00y

(il (gllas oz samaslons) ¥ (gl 5o
2 slpaiby 1S5 5 533,50 638 O )les a2 )3
axlae G,k 5l o ¥ Joa jleslinal b by 5l o
oolitesd b s cs8,8 DBl sy oo g 5Tl

HEC g, aiulsg )15 9 (69,8 & ke (a2 )0 (s Y oo

by )|, 633 Oyl )
S5 sk o e b LSy 3,185 &l adelog (sl )
S5 dsb o 4k v Y
Jab S b b ol anby gl Y
ole o 0 JLgol LS ¥
oo Sy bar b ol NS byl 0
ade o o Lol LS 4
abs Sy o b S)ls &)lee (ks aiilog sl \
39S 2 Lol LSS A
39S kw0l ©)les coles e 4y sl K



http://dx.doi.org/10.18502/tkj.v13i3.8199
https://tkj.ssu.ac.ir/article-1-1136-en.html

[ Downloaded from tkj.ssu.ac.ir on 2025-12-09 ]

[ DOI: 10.18502/tkj.v13i3.8199 |

HEC iS5 3 slii L gludl glallas U1 5 glolis

5o walol jo )5 byl g plelis WSel JuS
5 S Caenl (ojgd g5 my HEC g,
S slp alblar Sjpon SIS 9 0 Ok

(S 938 i) ¥ (gal> o

A a5 ¥ Jga 5 ooliinl b sl s 40 Y gal> o 5l a5 1) (o0l ol o

g B,
g8 alool b Jgome blisl Slaladl g ol ol Sl sllas Jla>l A s \
2ed plodl b bl Glladl 25 g cwl ialidl Js o Sludl glas Jlos! ALY Y
9 plmil gl (6t bliml Sleladl g cool Lagie gladl s Jlazsl 78+ b ¥
5 plil sl ool blosl Slladl s el ol Sl gl Jlzsl 7Y b ¥
29 bl wb 50l s (blasl Sloladl g col by s Sl gl Jlasl 740 b 5
o3 digte bl ueis b Jid 5 ool Sl Gl glbs Jloisl TR Gl F
O clla>de

ik o IRAJUMS.REC.1399.768 aalllas ! 31 oS

Sl Solym pwyp 5 wnld eamline 5l e

Loojslive 5 axlas (ol 2! slacJlad golSTy coolisl
W ggemays baygilnl 5 (Vsho waly liw e
Sl sleyglnl Jad Gln Sl g el 4l

ailoy sl )55 5 698 Olee g (S ol (o yg8 S s ¥ oo

ASS Sl ol Sy Capgd ylby @9,
aby g8y
A v v ¥ o SIS g g jgm 5005 2lpd 005 (pdyy )
A Y 0 ¥ ¥ Fresh Powder o Sieve gugw 9,5 by, ¥
0 v v ) ¥ g b 3 g K0S 5 Ll alols gulas ¥
o v 0 ¥ ) slin Cualsd g ConsSsy gy Sz 2L lo el el F
q Y I Y 0,0 lga Lz geamaglas g YL 5L o Sles come p o)l g S I
Cyclon 4 Fresh Powder sl ;5
q v 0 Y ¥ CO, 55 Lsd g oy J5bs (slop p ailye, oyllai g JyuS 7
3 \4 0 ) f LV1 &bl 5l eas )l slosaii o8, B,k s
A v o | Yo Sl (Sl Gl oS Gl pld By (> 40 5 dlyy 6, el
Cyclon 4 L pe ligzs 9 oulS J31 9 lS slojganiow clge
A Y ¥ s 0 byl 5 ol CHSAe oy 3
a \4 Y \ Y =S 3l pl> Slge ;LI ;ci..dLaé 3 el wasils \.
q Y Y \ Y Sy )0 e g pl> Olge (GLSLY Lo 9155l (oS 5] (SLIB s )ei5g asga "

p93



http://dx.doi.org/10.18502/tkj.v13i3.8199
https://tkj.ssu.ac.ir/article-1-1136-en.html

[ Downloaded from tkj.ssu.ac.ir on 2025-12-09 ]

[ DOI: 10.18502/tkj.v13i3.8199 |

(0 Jguz)ao,8 obj,l aabss o slp

oo Syl s gllis clly Jlodig 120 L
Ao & goa gludl glas ooz, 5 55 5510

Sl gl olas; 5 5o sy 51 oo SlglS (s B9

h) A Y 4 [ \i Y Y \
55t
Y Y ¥ \ 99
A &3 Oyl
5 £ Y by 1,85

Sheslawl L HEC igy o colesys 5 il co Coonl
oy gl gl Jlis! (S8 (Sags il S
¢ Joaz)wd S asie aady o glp dwo,

Slo,556 (o fnte ybon conlin o jsbilen
aol> 4 o wilgi oo &5 Sludl sl saisSobx]

5 602 Olee iy 1SS (la,eSE oS 5 A wigd

Sy oae bl p (Jrds by (gonas, # Joo

Sy y S0 iyl 4,
Y- SIS s g jgu0 5005 2lpd 505 (pdgy )
AR Cyclon 5 Fresh Powder s la, 5 50 l5a ,Ltd goazaor,lis o "YU 5ty o,Slee Cono p &)llis g J S
Y- €O, I8 jLad 5 bagyd Yoo slgn pr ailyy, iy Jpus ¥
AR S gl pl olge Ll ;..;...:La.; 5 el o3l A\
AN Py yge 33 e 5 o Sl LOSLY o ygiS il ¢ oSl SllS o gy gl O
1.0+ LV1 G615l eass 5,155 sloais 9,5 by 4
10+ 9 oS JBI 5 oalS sl jguis lge GSELY (ouSayl SIS (S Sl BB (> 0 g alliyy G Y

Cyclon 4 by e Slsaps
0. Fresh Powder g SIeVe guygw ;3,5 b9, A
70+ byl 5ol CHLe gy A
AR Ayl o 5l g ,K0Ss 5l LIS alold gulas V-
RAE ralin Cualdud g CandSy Ghdgy Sz ol gloiel)ly @i Y

dae b oaddnbre gl Jlam! o mig a5 ol lias
2l 5355 ey, Miinlg 4 bgrye oje Ve S,
2ol g Jas" I SanS S s g g S
30 lea Jlid gosmolis g YU 5Ly o Slae Co
g Jyss " M Cyclon 4 Fresh Powder sle ;5
NCO; 55 Jlid g lapd U5l slsa p alyy, ol
g " Syl a5 olge Ll miwles I el ayoL"
do)siS5l(onSal Sl dagygty e
S s psd Soge 3 g pls Slge slaSils
4 bgiye a5 0y o0 Ve sabdiwlxe gl sl

G Sar ol sleyll el ML aals

il Gl Jlezt oadpll gla b, ulul 5
>l a5 ol acubw oo Ve id aa by O
plxl Wb ol bleol clladl § el ol Sl
F ol gl Jlis! g 00,8 oS Uas mhaw U ogls
Cawd 4y doyo Tooaa by G g o0 00 Ll aalsy
Slaladl 5 conl lawgie Sl glhas sl aS sl
dirkiy S0 bL 53 5 055 abail Wl ot Lo
Sl Gl Jluz! a5 casl woyo Voo Jlas! gl
plxil Wb blosl Gleladl 25 g ol (ili8l b o
Dgls
58 gl slo,siln) i b 5| Jol> ol
Sl gl Cluspile (g, 5l eolawl b ouSsl


http://dx.doi.org/10.18502/tkj.v13i3.8199
https://tkj.ssu.ac.ir/article-1-1136-en.html

[ Downloaded from tkj.ssu.ac.ir on 2025-12-09 ]

[ DOI: 10.18502/tkj.v13i3.8199 |

By

HEC iS5 3 slii L gludl glallas U1 5 glolis

20,5 dwle Mag Gygo 40 g plB Slge sl Sl
ool ) oS a4 S (pl o baygilpl ally 250
5 S S sl Y Slsm oS ual g peS
s Sl ol el Syl 300 yblodSs St
WS Sl 1y lapl sk, 45 5 Wl el
=S ul Old 50,8 o)l b ceslite 5y (i 551,82
o3 8 3 Skl Sz T 05 Sz iz
Sl 2SIl (595 sl Cuzr 4 5y Gl el ]
@ oSl e sl Aol 4 DS o Sl
L agzlae ;o g el Jletil B Sl 518 aul Lo
Sl 0929 ol ln g st il ols 18 YL 5Ly
Loy ol )ls 18 COz 55 a5 cnl (s
2ol dieen 5 Wsdse Shoriw (ol sladijy Lawgs
obz Lol 05,0 0 Sal o & b U asl
Sy K0 JUS e )5 a5 s, Gl S w)ls
dgpge il gl &5 e ol S gl coaSL
o 3 e o s 1 iy S Lals sl lag Y1
Olie plB 0lge JLal jo i8S o oloul ik o s
il s ol 5l 428 YD (53, b Luome 40
Lo aS J)50,0 ¢ o6 S= Ll b Ll msles
ST s ools bl 5 axly 4 g wlb by 2l
Loo oyl jo cels aiz g 05, SV a0 Vo-Y0 5l Lo
Ceody])S ooledl 598 Slgs (pal g 39 co s Slge wiley
Y oaS wo,8 saslie edslcwod mls L Glae

it ool 5 (60,8 Ol arly IS5 951
g e womme Sl glas sosSolm)  Lolse
S Ol il wiylby gy (61,5 Ko g )keas
Lo oaiiSolonl (slo 5516 51 iy 9,55 A i
wiobg S5 O)lee wanl (S ol s
o it s ) Sid el e 4 s
3 et Sz cesliali slo gy SLil o6 )T g
oo i 6 5 S il o8 Ll (s
ol amsis s el S a5 Syl b ol 3l s
b il S99 g (Jad Culs; pas 03,5 sl
S 5 e atl Al s o5 il
aiey cnl 5 Gl i Y S0s 5l ied o
SAML! sline 2 55Tl LlE laranss 5525 & s oo
b oayymd oD)lge S pae 5l 200 oLl oals STy

o

S B S Sjse Slaew,n el p
Jo 5l Gl glas alhs s sasebl olallas
Shal las wliiss 5 ool ai, 4 5, VYAA
ol Copae e Sl ) Sl a5
st Jodo 4 Sl gl (Y )ams o S
a Cel 0535 (0b) Sl I ISL s 4y ol
Sloasly 5Ll spams 5 (8Kt Sz SIS ren
shade 5 @lolid (pngin (Sl gla> 5l 3L
15 a5 glasdllae oudialon! gla syt b el o3Y La]
Wil eadplxl HEC iy, 4 il slalas
s Olese |y yols adlas plply 000 55 canliv
slalas g2l coz oo g ol Glapl (sl
G515 yel ey 8 b1 o HEC s, a Ll
5heo¥ed sladly) aalllass g0 o500 (Sl 508
dad oo by mle (SRl b gl 7o B Y nle
Sl o oo¥sd laddgl (35 Swl wnld
Vb leo wogh, 9 Ol 345 s plp ;0 Cuglie
S Suoglie 5 (a5l 5wl 2l 9) (oloerd Suoglie
wgiies Jl 5 Jom e Joil slacal ply 5
St 557 (oSl S 351 sl gl gy
s 4 Wedee waee 38 mlo » Jilis
39y A4 e Wil o codled pl o Sl slallas
Dgd o1 50 eubae Eolg>

oasie gt opl sl edeliamsa i 4 axei b
L b aa sy 0 woad glolis aadsg VY 5l as 0o )3
b sl sllas Jls! Glls aoyo Ve Sy sae
aicby o g wey B S dae b ad asily F
gl Jlasl Gl sy Fro Sy, sae b lis
Sy v b ol adly S g Conl lawgie Gl
ol Jb oy gladl glas Jlas! Glhls asye Y
o

gy inlby (gly (o0 Vo) Sy S0 1 i
Jrs" M SaiS S s 5 3 peS 2l 0355
SLed soaaslas 9 Vb 5y o Shee ooy ol
Jyus" M"Cyclon 4 Fresh Powder sla ;5,0 1go
JCO, 515 s g lapd 5l slge y als, ol
5 " eSnl b olse Ll misles I el ayosl”
doyeis5il (oSl S daggpty e


http://dx.doi.org/10.18502/tkj.v13i3.8199
https://tkj.ssu.ac.ir/article-1-1136-en.html

[ Downloaded from tkj.ssu.ac.ir on 2025-12-09 ]

[ DOI: 10.18502/tkj.v13i3.8199 |

30 ohKen g ploess daslllas ;o (YY)l 00gy 145 i
Sl 3 e Jale o ogn 38 ot Y Lo
30 ole) semdgyn Cas S BU1 e Sludl glas
Sloglis 3924 Hlsie |, pol> anlllas b aslllas gl
gleo 5 gl slogilyl Jad by o SIS

S S 4ol
wg) \_i: HEC ‘LJ'")‘J O}y& J.MJLJ‘SQ CS‘LM"J 6Ua.>
Rl jslateds (lpae ln diedgw g H3e w00
a5 Jobs s olol ol Sl gllas
Sl slalla 550 (S slasely & azgi b ol
JRJR A NN S PO S BPSKL i PRCI LR
Gl e gLl gl e Jlisl S ol
45 09doe Sleiiny anlllaesyge JyuS GUI (sl osl ]

5l diwe O,le
i s oSl 55 el

LSS ol izl o 15 canliy eulis Y

sloal oged phie g o, Tadlsl als ¥
Lo, 55101 o Shae yligalol ol Liglidl cgz )5

sl b el f’ﬁ“'\" le"u")ﬁ“’T call L F
OLSIS JLas

Sles 5 oole sl lee ooy T O
O3l 5 oad axd 518 Llke (gy510L caz (554l
sl sloyglnl gl sleyss sloise]

gty ol S a5 ks b o3l sl 8
3o s 5o Jiz! ials jshiteds 05,5 obxl lallas
ey 5l 4 (65908 oyl

Seobais! slaasg) g b Jodl giws sjlweslel Y
S Gl layglpl bawgs o5” alby sln 5irds)
sladoallgind (99a5 Se,4 9 dgmte Nghise plxl
el o 5 0z sl Joallygins (1905 5 35250
Lo 55T ] &y o Lol g0 5| g oolici

(390l s30T 003t s b Gsel 09) SIS il
bog byglyl liss 5l (S p gad 485 oasl 4
a8 pdy ol Shle flgiea | byl a5 ail lesle
Coio gladasin g Cuole b pllae bazsl -l .ol
@ aS ol Oldlas Lwly pod jo .ol axdllass g0
» bl a5 ol plas s, Sl gl cw)
by s Uas sl o 1) 15t 5 e &)l L
5 S0 ekatear YoV Jlo o ol S 4 Lenné
oadipll jaxe olex jo Ls Sooleduns Jolge
Slabial e o Shee 5 Slojlu 5 (G ali 5 o
as aol> YOV ol cpay 0S8 o (St |y 59l
9 YooV Jlo jo 04 oolog, Ollas cand [0 iy
HFACS G > 5l oolaw! b Wl iwl fjoxe ;o Yo v A
laz ) mhaw o a5 wdl e 5 Wo S lodoa s
i e (VNas S Gbs)l weye YA L ok
5o b plsi Dal 5 TiNG Lawgs YoV Jlo jo0 a5 Koo
G VAVA Gl ls oo yo 1) aol> OF0 Liegh o)
5 &b owyp HFACS Coz > 5l eolaxul L Y- - A

FOL Sl e slallas ) mhaws 4o a8 ols L
5 Celik .(\)cwl atsls 1) slows (p 5 s dwyo
Sgy sl eslatwl b1y obys @olg> Yoo Jls o Cebi
55,5 Jelowsgay 525 FAHP (6,655 5 e HFACS
Ol by 2 slas 09,5 05 Jol law jo a5 il )0
Soly> ey 0 8 pgan B je b
Yeof Jlo o Wiegmann 4 Shappell .(\Y)acisls
O odseVll elhaie olse mlie ol
Cozslr 5l eolitul L VA3F b 134+ clo L
Tohw j0 aS audl o g wo,S Jdsgas ;25 HFACS
do s B 10 5 e slallas 09,5, HFACS &l Lo
O Paigd g0 Jolis 1) Sols> 5
aalas @bs @ plgee @i jlael (Rl3l sy
Sl sy p slallas a5 sgai o)Ll (] Sen 5 (5 L28I
aslllas guls (VO s 1) 58 i /TP o3 b
slalas sls Glas 55 Y Jlo s o San o Jlps
AP 513 o )3 aoys OV &lge 1 e
Sl Dbl Jdoisas o0 0 o) Ken g col>
4 Coampylame 5 el il oje> 0 LI e
ail,s SHERPA & EFMEA _ail (slajss,
IYSIEY ol glas tals o 0,3 bl 5 ol


http://dx.doi.org/10.18502/tkj.v13i3.8199
https://tkj.ssu.ac.ir/article-1-1136-en.html

[ Downloaded from tkj.ssu.ac.ir on 2025-12-09 ]

[ DOI: 10.18502/tkj.v13i3.8199 |

Bse

HEC iS5 3 slii L gludl glallas U1 5 glolis

Slolgtay

oolittl L (Sl jlous sloingsy 4l 4 azg b
Spisn Slgiiy Ceol b Selnil HEC iS5
olyedr 5 9,5 jge die) cnl o gy Slallla
g plels oz Slul glallas L sla o,
230,5 ooliiwl oan jo Slusl glas zals

R S Ls,a..a;u 6‘°)9'> Sl les r:l.?r.i‘ A

S g ($o e Slapinw 5y A

4 ol iylby ) ylios (gobaid g epedsl) -
o) (Souzmn al5 jghateds Soole irllsg

5 5 sl b s Ly o5 L)

&1 ol ams ials
e gl ol ses bl Bacagy
odnlive 5y90 linle,lid,) a5 oo e Fauses ) lie

Olie mals lp anl 3 il Hawlogl Y
Sl Sldes ;o laslp (pl b baygilpl as 2550

References:

1. Fedosov AV, Khamitova AN, Abdrakhmanova KN, Kh AN. Assessment of the human factor
influence on the accident initiation in the oil and gas industry. Teppuropust Hepteras. 2018;(1-
2):62-70.

2. Kletz TA. An engineer’s view of human error. In Contemporary Ergonomics 2006 2020 Jul 24
(pp. 3-10). Taylor & Francis.

3. Nees MA, Sharma N, Shore A. Autributions of accidents to “human error” in news stories:
Effects on perceived culpability, perceived preventability, and perceived need for punishment.
Accident Analysis & Prevention. 2020;148:105792.

4. Petrillo A, Falcone D, De Felice F, Zomparelli F. Development of a risk analysis model to
evaluate human error in industrial plants and in critical infrastructures. International journal of
disaster risk reduction. 2017;23:15-24.

5. Shirali GA, Hosseinzadeh T, Kalhori SR. Modifying a method for human reliability assessment
based on CREAM-BN: A case study in control room of a petrochemical plant. MethodsX.
2019;6:300-15.

6. Alkhaldi M, Pathirage C, Kulatunga U. The role of human error in accidents within oil and gas
industry in Bahrain. In13th International Postgraduate Research Conference (IPGRC):
conference proceedings 2017 Sep 15 (pp. 822-834). University of Salford.

7. Nadeau S, Badri A, Wells R, Neumann P, Kenny G, Morrison D. Sustainable canadian mining:

occupational health and safety challenges. In Proceedings of the Human Factors and

Ergonomics Society Annual Meeting. 2013;57(1): 1071-1074.

Safemap, RiskDisk, Human Error Calculator, www.safemap.com, VV2.0.

. Pouya AB, Hazrati S, Vosoughi M, Mosavianasl Z, Habibi E. Evaluation human error in control

room. Pakistan Journal of Medical and Health Sciences. 2017; 11(4):1596-600.

10.Zare A, Yazdani Rad S, Dehghani F, Omidi F, Mohammadfam I. Assessment and analysis of
studies related human error in Iran: A systematic review. Journal of Health and Safety at work.
2017;7(3): 268-278.

11.Lenné MG, Salmon PM, Liu CC, Trotter M. A systems approach to accident causation in
mining: an application of the HFACS method. Accident analysis & prevention. 2012;48:111-7.

12.Ting FA, Dai SB. The identification of human errors leading to accidents for improving aviation
safety. In2011 14th International IEEE Conference on Intelligent Transportation Systems (ITSC)
2011 Oct 5 (pp. 38-43). IEEE.

13.Celik M, Cebi S. Analytical HFACS for investigating human errors in shipping accidents.
Accident Analysis & Prevention. 2009;41(1):66-75.

©

(o]


http://www.safemap.com/
http://dx.doi.org/10.18502/tkj.v13i3.8199
https://tkj.ssu.ac.ir/article-1-1136-en.html

[ Downloaded from tkj.ssu.ac.ir on 2025-12-09 ]

[ DOI: 10.18502/tkj.v13i3.8199 |

14.Shappell SA, Wiegmann DA. HFACS analysis of military and civilian aviation accidents: A
North American comparison. In Proceedings of the Annual Meeting of the International Society
of Air Safety Investigators 2004 Nov 2 (pp. 2-8). Australia: Gold Coast.

15.Afshari D, Jafarzadeh Z, Mosavianasl Z, Jahani F. Identification and evaluation of human errors
esing human factor analysis and classification system based on fuzzy hierarchy theory: a case
study in the cement industry. Occupational Medicine Quarterly journal. 2019;11(1):42-58.

16.Shirali GA, Karami E, Goodarzi Z. Human errors identification using the human factors
analysis and classification system technique (HFACS). Health and Safety at Work.
2013;3(3):45-54.

17.Hayadokht S, Jozi SA, Mirzaebrahim Tehrani M. Human Health Risk Analysis in the Health,
Safety, and Environment Using EFMEA & SHERPA Integrated Methods (Case Study: Car
Seat Production Company). Environment and Interdisciplinary Development. 2018; 3(61): 49-60.

18. Karimie S, Mohammadfam I, MIRZAEI AM. Human Errors Assessment in the one of the
control rooms of a petrochemical industrial company using the extended CREAM method and
BN. Journal of Health and Safety at work. 2019;9(2): 105-112.


http://dx.doi.org/10.18502/tkj.v13i3.8199
https://tkj.ssu.ac.ir/article-1-1136-en.html

[ Downloaded from tkj.ssu.ac.ir on 2025-12-09 ]

[ DOI: 10.18502/tkj.v13i3.8199 |

Bss HEC iS5 3 slii L gludl glallas U1 5 glolis

Identification and evaluation of human errors of Epoxy control room
operators of a pipe Mill company using HEC technique

Shirali GH?!, Jafari B%", Raoufian F®

! Associate Professor, Department of Occupational Health Engineering, School of Health, Ahvaz Jundishapur
University of Medical Sciences, Ahvaz, Iran

2 MSc of Occupational Health Engineering, Department of Occupational Health Engineering, School of Health,
Ahvaz Jundishapur University of Medical Sciences, Ahvaz, Iran

¥ BSc of Occupational Health Engineering, Department of Occupational Health Engineering, School of Health,
Ahvaz Jundishapur University of Medical Sciences, Ahvaz, Iran

Abstract

Introduction: In many workplaces today, the incidence of human error can lead to catastrophic
accidents in which human error is the main cause of accidents. Due to the vital role of the control
room in guiding and controlling various sites of the pipe industry, especially the outer coating sector,
the incidence of any error can lead to human accidents, damage to machinery, and interruption in
production. This study aimed to identify and evaluate human error by Human Error Calculator (HEC)
method in the epoxy control room of a pipe mill company.

Materials and Methods: In the present descriptive cross-sectional study, the HEC method was used to
identify and evaluate human errors. The HEC technique is provided by Risk Map Company, in which
the probability of human error is based on five factors affecting the occurrence of human error,
including a degree of urgency, complexity, importance, degree of individual skill, and task repetition,
using a disk-shaped tool called Risk Disk is determined through direct observation, available
instructions and interview with the head of the mentioned unit.

Results: According to the results of this study, out of 11 identified tasks, five job tasks with a risk
number of 70% have a high probability of human error, four job tasks with a risk number of 50%, and
one job task with a number There is a 40% risk of moderate human error, And a job task with a 20%
risk number has an increased chance of human error.

Conclusion: The results of the present study showed that the HEC method is easy to use and is a
simple and useful tool for professionals to calculate the probability of human error. In addition, HEC
is a practical, effective and beneficial method for managers to reduce human error.
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