.
. .
. .
.

\vay QL‘»’.»M.}U | 90 o)Lo.& | P£9S JLm Ceodw ;Lﬁi‘)| 9 )U S loge \

Syl Jluo 3 S 30 D319o (58 ydos s (ol b S 5 (0 ) 51 TS (o) (Snod (w3 39

* sl el aabls

oduS

xS 5 drgi 5 e polis I (S ioly> olas 5 S sl e L3I 51 (25T rdouiie b 1o

b pdy plonl ol g0 Shos slaasla b ol @l (Soad (o) 5 554 L@ﬂ

o 6yl sladle 5l (SO 50 abie &g 4 (Lo bogh adllle (pl oy p (W9 AV el s b

Sl - S5 anls 5 alsl Sad e ol ST £ 5 slaasle s solitl Sy, b))

VI YN s by b

28,5 alosl SPSSig 1581 o 5 5l eolal b ol Julow 5 4550 050 dle
BB Jged LB o 5 4 oud glolid slacS, 5l ouoys YHIA § OFN ALY b Lolul s aaxsly el
e ol 1S5 #5 slbatls Sy Cuglsl sue eilie W0d (355 Jord bl 5 Jors o Aebl ganl, mead
A G VMY 5 Fee N SAE DVVYF L ol ool & ond -5 (asls 5 alsls cad b))l om Kieres
Ol cisl> 1SS & 5 sl asls « Sy Cuglgl sae (11Kl (2Kl o 5 s d)LoT Lbls )l o Skae slo sl b S,
axly 5 6l s g,y Joe bl a8 sk et Sl St 1S5 Lasli 5 disl> s

4 oas - LSS asls g dole ol Gl @isls 1SS F 5 sle el (S o glsl sae i3l

S5l Jlay S s ol

el sy 5 5 cuslag
xls Gl ol VN0 g Yo A [+ FF s 3

@l om bli) 092 9 Joow Jjut oS, g Sl sl asls VU polis 16 S azxus

<° u’;).......)ls uL,.l.Q; L LS“'Q'»{‘ W O m 0D UL‘“" ‘quP ‘_gL‘bk)a?LMa L: “S"‘".’.) ‘ssb))

AYY-YY (Y)Y vay

& Sp9ro ol GO plie 13 5 Sene S ;0 WIS el e Syl ol by el

sl

[ Downloaded from ohhp.ssu.ac.ir on 2026-06-12 ]

Sl ot el it St S pole oKl ciblagy suSils gl Elighos dpaSs
.fa30h@gmail.com : Jseus oaiuss)


https://creativecommons.org/licenses/by/4.0/
https://ohhp.ssu.ac.ir/article-1-136-en.html

nloaded from ohhp.ssu.ac.ir on 2026-06-12 ]

b Sy (251 S (o (Smnsod (o

Jole mngms s SIS 51 36 Bols ol Jlo 4o
slam Olpl 5o e g She Jole (o9 9 Ol 55 jo0 9 S e
bl sl s ubal (V) axsly oo Sasil, clislas
PR T S - FRRCS W AVE SRS DCOR R IS
FVEVY ol sy 4 IYAY B YA Sl eoguse
ame 5 sl 0dd 55 193A- 5 YeTE. VAFVA
VY AD il i 4 o Sgd oLl sl s ie sly
cel @olgm cpl aS sk wanl o0g a5 VYY) 4 VVY
VeYFAYS Lasgie jsha 5 6,15 ad, Cews 5l s, FYFVVEY
sl (A el asls Jos a1y Jle jo a8 caws 5l 5,
U Gl o pow S Loy I (Ml o Glosle (5155
YO dga a¥lu puzrad o 0 &, Aol> 5,k 5l IS
S o Olyee a5 00l (59, ez haw )3 (Jrd dol> (gles
HQYIRV-1FP 3 L E IRV R SO
bl Clad 5o Jols joly jo (6,45 Slides
o Y @by S8 g Je jolie 4 S5k 5 5L
lo Collad SIS @y 6l Slles (> )0 455 5k il
5 Slol> 0l 0929 Slsl 3 Ol ylas colaiul 550 Dlje g
Sldoe Gljlas cwyyp 50 093 adlhas o ol >
5 elolids Jas V0 jo 1) Jlas VFD ggamme jo (g ,mmlS
8l Olse ar Jela oldh a1y Sy Caglsl soe 0 YL
OLHKe 5 paie SLS (V) Wols plaisl Sluad 5,
3,575 o il ol Slles [0 wos aslllas ;o 58
I 50 Olpgss g boarsS plo Ll ols sbhoasss
AN WS S Sl Sy gl b ik Gl
Sl Sy oy 0 ol Ken 3 Chlomoudis yooes
0j9> O ;0 1) Sy T gl 5o 6, aibly g0 (o
5 el Jolye cislama Jalse VT atle « gl (55,
boiw ay 1) Sy sae (VL 5 plolid el Julse
OF) Wols olas! gl ably jo alle jaii g 2uls

Arwgs )0 pie (L Sll dawly S8 g o Cato (plplo

AV Ll | pg0 o ylos | pgo Jlu | coodlw £y 5 415 caiblonge

doddo

Sy b)) 9 Sy Cupoe ol atis S, LI
Whlas olulil jshate 4 Siletunw 5 a8l lojle o2,

wlge wldl 55, 5 il ogill slasely 5 Sy o505
2 ol Slaraal (gancaglyl jslaie 4y lawe § Oljges
SSESS Wilee Joeb BB phe S A S, ol g
5 OB L alas dlex 5l S b5l sl o0k slo
7 deod g apd de Cand S Gy, el praasie
oSk collB 5 s adlle (What-ify 31 -s55 o
5 45 (FTA) s ey Llos 5 4 (HAZOP)
Judo g a5 (FMEA) o @ljl g el oVl s
Jdos 5 a520 «(Event tree analysis) slas, <o o
5 4320 «(Preliminary hazard analysis) s slsie
«(Cause-consequence analysis) wls cde Julos
Human reliability ) Ll slezel colls Jdow g 4300
Lo by ol (505,150 a5 sk ol aidly anngs @nalysis
A g oo Cumle 5 sl oo g Llje 4 295 b cenl oo
03 ple So Sty bl 4z ST sl (sl raasiie
Gy bl il o o5 5 &S cpx g0 Gl a5 el
Db ASb (0 5908 252 9 al g Sy, by oy
b S, 5l e3 dw 0,5 adtine Oygo )0 45 Cubls dx gl
) Sy Olg (o0 el g Jloiol cgzlse (5 3 alox
sohie & FMEA S5 .(Y-)) o8l (o5 &g
R I P U - S
Slom g o @Sl ol Glaptns Sl (2Ll 12
iS5 (V) 2l oy S g &y gy ool ) ool
5 oilbign (A5 Julo 5 4508 S5 S Lulul o5 FMEA
ol Sz 1) et b e« Sloinsn sk
S WS o G 5 sy 0] Sl Al Sl e s

Uil e laise ady p Jlis! slaais G

Sy byl e oo Sldllas jo (g, 5l S

(F-0-F-Y) el 0ads ool Ly



https://ohhp.ssu.ac.ir/article-1-136-en.html

[ Downloaded from ohhp.ssu.ac.ir on 2026-06-12 ]

dlage g (el Joras 5 (oal )3l o yil ey
Slles lp Gl Jhses bl )15 Loy bl
(§ Pl o)k abgoe) (Sl g aAlSul 4y (iS5l g s
el ool g 0 sy (GBlinsl il ailaie 5 alSl
WA S g g ololis Gldes pl o

a byyo gl SVl als als e ol o ilhas b))l
5 @lolid (25,5 om Gayb 5l Ll Jle 5 ol dacold
Aot S o gl (bl oo )3 aSG sk el (oL
Vo ooliie Ky 0 AES cull g olas, woad e el
a4 barye Slatias 4 4z b o) Jgaz) (V0 b)) (loyes
5 o slasl 8 L g g8y 4 slasly,
9 2ol wlive (LSolesy o LBl g abg e (rraasiie
L (RPN) Sy, Caslyl sae alo yo ool bl 40 o cpanns
o el AES clll g olas, wad el dw o yalols
b dlire las L

2 e @l RPN (s 5l Gy i Smy g 4
IS 2 S v 0sd plulid sl N> IS
poe b Gindy (owyp sekaite 4T Jguz elul e oYL
Jod BB pue S pobw lp g 0d el Sy 23y
s @) ol G b alS gy >Sol lolgiing

Eolys g0 Slas sl as L

&S bes sloals avuls gl oSy b5l 5l o
£585 4 Eoly> 4y bgyre Sledll 5 Lol lal Sy sly>
5 S 9y ()l ) s Sl slajy, olass gy
clage g Gl 0zl sl SKGL 5 Slais 51 68 wlel
o 9 gl el S50 6l Jle i 2S0
Sl s sl Olesle sty Geb ol sla a3l

OF N0) o8 aulbwe ¥ Jgu 700 4 A ol (glad >

WAV laasli | p99 ojlod [ p90 Jlw | ceadlw sl 51 9,15 coiblonge

S soly e ool 4 a2 b e 5 (2 Ol
hlae @ 2z (2bys JB 5 Jo Bk 5l j5iS Slajls
5 Sl )l g Lis (Sl g9 5l Sileo s
S1972 Sl ke )3 Soly> g a2 S yo B
OV el

oegi ol el I Bas eads S5 e 4 azg b
Sl Sllee iz Jelin S, (b))l 5 plulid
dle g FMEA o9 5l oolial b 5588 joln 51 (S5
Ol (AFR) Gol> 1S5 75 dex 3l wolg> o sl
ey 9 FSh us - 15 Lasls 5 (ASR) wol> wuss
2l oo Sea; b3l @S b laasls cpl (e bLS)

IR 95

Sy 0 (orhie Sjyge 4 (LS Ghogi adllae ()
Jbo 50 5988 iz ol 51 (Ko o @ly il Sl
5 alolis gl al o 120y plool e aw b QD95
Ohoy s eslitul b il Slles Bl St (2L
Jho )0 diwgn £o8g Dolg> dslllas :pg0 al> 0 FMEA
AFR dlaSs @ly> 50,Shee slo sl dlns 5 axlllas
I dels mls Bl (ow)p ipge al> e 5 FSI 5 ASR
Lolg (60 o (slo a2l b Sta; (b))

P9y 5 ol addllae ;o FMEA (fig) 4 S5 (2L 5]
45 Sy Sypde 5 i) sloylil 5l S e 4 FMEA
bl g @loled joliie 4wl lalhas 4 et (A5
ol &5 Lz e oad oolizal (,nilS wllee jo o s
g Ao 0%, b oo o) 5 Sole b g,
(Slajles o 55 1) osilly Slilas 28y 5 lulid ey S5 ousy]
ey e les (oo ol Sless g e p 5651 S
OVFNY-5-1) il o sd 7,5 4 FMEA

Sy b)) o slacl al> o opl jo sl y8 asdliae


https://ohhp.ssu.ac.ir/article-1-136-en.html

nloaded from ohhp.ssu.ac.ir on 2026-06-12 ]

e Sy S5 b o (Sninod oy Sl y Zmad aobld

S blB 5 g58y Jlatol s S slayiely sk 4, ) Jsu

R Ls GOa yS T Goa 53 T e )
. . " S (Gu A ) T
Gous S cadsld £989 Jois!
Y Cowl glolis LB YL jlew Jal dasy olas JolS (6090 9 S8 (33, o0 (ol (S dedo
¥ ol lobid BB (VL Lo 52l ol ksl ol o5t b s, a5 S ooné
\f Sgd oo (plwlids Yaore oS slas ) slass JolS (09 b asan a5l a8 g 1S g 59, A 5 Glen S
I Sgi o0 (plwlisss oloxty ol Jloz>l b s oo 7, ol g o8 oS (6050 b aian a5l o s
4 lolid jo @S il a3 oo =y Yooro ol ciS y Soldlls 5l L aiae aw I Giow s
Y ol o 2l ks s o 7y el ol Sy Selills )
A wlolis )0 52l jley il s oo &, 0k il was Solal)ls )
4 ol jo o il s o &) 0kl ol IS Selills )

Oy (e bl Sy goiadlo Y Joox

(RPN) Sy ol 50 Sy (S0 b
V=Y. Jo3 S
VeooYeo Jsed JByed | oo 8

Solgz (60,Slas sl jamld dwlre 09z g Ly )l VY Jgu

L ol Ao 0920
e e S5 50 Loyl BB el slaas X 200000
AFR =
AFR oexe pled 50 OS5 )5 Sleb ggacme
AFR = Opre Sk S 40 (6,15 atdy cewo 5l slajg, olaws X 200000
ASR B

) QL&.&:)O Ql)f)lfé)lfs:;lslw Egoo
\J 1000

Shael b T Lo s 5 b ol ol 51 ooliad b a8 Lz cd iy ool s ,le] sla (905 <KaS 4 ooly> (sla asls

SalS L g ial3l Gl Wl o 9 4 B g 8,00 Slosean diol> culpo Lo ax b Sas, obj)) 45 998 oo patuine Sans
ol drosi Ll 3,15 e 28,5 alosl EXCEl asli 5 SPSS1g 158l o5 oS 4 gulis Juloss 5 4355 05,5 culypd ol
g 4ol 1S5 sleeatls s RPN (:S0lhe sl jsie (o BLS 1 (o) 2 St (a3 0900 )55 5 O3y (Somo® o8 5l 5
Kolmogrov- s ,Lel cyge; 5l eolarwl b besls Jlo s aues Jasl s oy oo ool adol> 1S5 jaslis g adol> @al

(P-value<-/- &) o plil Smirnov

AV Ll | pg0 o ylos | pgo Jlu | coodlw £y 5 415 caiblonge



https://ohhp.ssu.ac.ir/article-1-136-en.html

[ Downloaded from ohhp.ssu.ac.ir on 2026-06-12 ]

el S 0laS) 5 ey p0 il Do 1) il
ENVEYYIVO) (08 30 el & (gl St pw g Sl
555 4 1, yiall ol (goae Jade (FIVEYAIYD) oy iSzsS
(S CllB alh )y 0 Corizman lools plazs
Sledyl Jad 4 3laie Jally cpl goae Jlade (0555
w laie o] Sz 5 (FAYEVPY) Gliol 5 o il

0 Jogad) wilse (- 2FIOT) WIS o 5il) Ji

5 AR 905 4 ¥ Jlagei 0 a5 pshailes

5 Sl @, Goglnl Jad @ Glaie RPN o 2858

g YIWVFENWYY L sy & gl cadiw
Aol e YYV/OXO/YY

el Sy (23 S G (Ko (o 32

o assly
30 o5 yuilS Sldes o S, @Q})I b a4 axgi b
g olas ) F ad 5Xle polie 08 LSS Sldlas
s ONYEVY VOTEVA L oy ey a4 @as aulls
RPN 1 Slee uzmen 0l 5155 F/¥AERN
aS ghiles el Caws 4 (FP-FAS ol L) YYV/YSEAY/Y
CebilB g olas ;) 3 4 Cod Dol Gl 005 o ala>d
a5 ek (el oole plaisl ogx a1, (g polie iS
Jib g NVEYVIFA) 85 Sl g, oilel i

u;‘ 8oas )|.A.5.c (+ X2IANY) U")"S"’BS (_g){.as‘) Sl yow

ORNWRUIAINWWO
Y
[

.§ —0— xS oLt
S —— s,
3
9 OO SO SO U R NN .5 ab
4 .\kga gaj {?a g“\i z{?a?}ga 5 5 5 5 $ (}g{»
0y AN A A5 2

3 SO o D7

9 2

G reidlS Oldas )8 gy 0590 Jeline SIS 4y (ol jlas anS coblB g olas ) #50 wad b el Sl ) loges

9 400 | e il
_’_) A )= d):u
-%? 300 - B Sk
v}“’ 200 +
Z 100 -
a
@
., ‘
A3 a3 aF aF 3 NN A
R R R R AN N4 JJ $3
R j @ 57 X) ST 2
PO VAN ¥ s
) LN

G reiSlS Oldas )5 gy 0590 Jelive SIS 4y o0y L§"L...;L:..:lac,’lj.)a.&RPN Sl Gl g ke Y logaes



https://ohhp.ssu.ac.ir/article-1-136-en.html

nloaded from ohhp.ssu.ac.ir on 2026-06-12 ]

b Sy (251 S (o (Smnsod (o

cllee ;5 onb dubee FSI 5 ASR AFR L
oot 5 blie VAT 5 Fee/) SAS i 4y (g ,mtls
@l LS5 alye L RPN (0 S0le josie (g (Sion
Lyl opp 5l o LSS Gad a3l g dol sl
o Slp s (Sed oy Sl doesls Jlo ae8
slagasls b Geew S, Joo b g o oolitul LLS)I

2355 o RPN Jitts i b &l

Jolie SSE 4y Soly> sloadll a4y bgy e Dlowlre

Lol 008 LT Joam 0 ol Slles calizee
Olles e Jeline o 00,5 o alaxdo a5 jshilen
59, PYY 4 i aS ool #) alols VoV ggaze (o (6,0l
Sl wolgs slass iy Cawl 0058 5 (6,15 ais, cwo
Jolive 4y by o aid) Cows 51 659, (nytian o g ool
Able ST 5 S5 ealS Sl g, gl

FSI  ASR AFR by Cawsd 3l 635 ey Wolgs dlaxy (6, wielw S w-IY)
f0 Yol FEA oy Y YAAB) il gl )
YIYe o YAOA Yoy 8- $ Y9 RURT I
OIYY TY#IA Yo \id WY YYrey a..x;.:i'; 590! Y
AVE O OYOls VEYY va Y YafrY St g, el F
Y/A- YYY/O 714 A Y ARVYAN S > 5550 N
VIVY AT Nes)) i Ve Yorge Slead ,plylf
f/a4 v 7e/f Yo AR YeEY Y JreE= \4
ONE EYeA SYIA Yf 5 VoaY¥ Gll s eyl lad)l A
A7AR1 Ya-/A AN Yy ¥ \EEYY alsl Lo b )
YVY OYOVY Y. ) 5 YYFA- Gtly Sy N
VIeY 0V a4 2z VY YEAY) Glil 5 oyl S5 1)
oNnAa ¥ N FAIF INZAN Uy yaryra eSilee
VIAY AJY Y¥/0 VI OIYA £AVN Shse GBIl

soll Ll 5l FSIE g ASR AFR 3 RPN (.Sl o coyo 05 0 ab>Me 0 Joum> 0 &5 jshiles

(P-value<: /- 0) s s 3925 (5,5 cixe (Ko

aS ol lid we o A Gliebl mhaw (0 gy (S

ol slo s L RPN (uSils oy B oyt 19 o 50 5 (K iy 505] gl  Jyor

B O S D9 (Sasod g pd
aoleo Adjusted R? r P-Value S
FSI=-/-5¢ RPN — /¥ Ay - ja5F ofe ) FSI
ASR=¥/-A RPN — \\ )y -jay AT ofee ASR RPN
AFR=Y\0 RPN —vv/s <INV -/ava ofe e AFR

Gl 51 (0,50 YT) 0oy VA (Y Joguz) S,y Shpdy

9 Jozdi BB (0,50 PA) 2o 0 OFIY ¢ Jgu8 I ool sluliss

- 3
YY 5 Jod VY) opeils aldas 0 mli 4 a9 b
Sl elal p aSG el il plulis S, WYY (aabs



https://ohhp.ssu.ac.ir/article-1-136-en.html

[ Downloaded from ohhp.ssu.ac.ir on 2026-06-12 ]

aalllae ;0 457035 oo alaxMe ¥ Jour 4 4z b 0gd 4z
3ok 4 e coml PAPEYFD lwgio job 4 ol
36l 59, T NEAYY 55 9 (AFR) 6,5 4, cass
Jeb o ;a5 Voo )5 wlels Iyl 4 (ASR) s, cuss
ol po 5l inals a5 FSI lade oSy el sl ools &, JLSS
35 e g Slel> el Caws 4 ONAEVAT il o 59
ASR s AFR JL.SS slo asls 6 ,0ilS ey SO 0
VAUXY o O+ F o a0 |y 6,8 oldae axly jo )
6ok BB s yols adlas mls b as ws S 5,155
3 oLes g olp cedls aliv adlas jo (V) ail o0
)L.x.c d‘)?ul 9 u.\i.)l.uo )"-‘ U}"""")’oﬁg] cul:-)lf colw 0)3):
JYaFeEYyAY sy 4 FSI 3 ASROAFR
g sgd (V) del Caws & YIVEY/Y 4 VAO/NYEYIY/VY
G Baa L ATAY Jlo o a5 0g5 dslllas o 50 oK
AFR wisls plol a8 G557 0 0olidl slast Sole> Ll
03gde ;0 w4 [, V¥ Jlu B YYYA L 5TASR 4
Reerrl NG ADINVCUEVWI LI RVAL SR RRVAVAPR FAR A A VRS
et Dolg> sla arlls g Sy Cogll vae bl
Saels” LL3 | FSI g ASR AFR L RPN . Slo (0 45 0
RPN a>,a = .(P-value=-/-0) cuol |15, 5,ls e
oarle polie wul il Sy Sile 4 b w8l
5 0l5 codley dslllas . WSl g ab oo iol33l 50 wol> sle
sl S o )l g N LS S ol e
> 5 Slol a0 (V4) o)y Slgen ol asllas
AFR slo a3ls g RPN (Sl oo 095 anlllas ;o ol5
adllas ,o yuzmen (V0) o)l Slsren ol dsllas ol
ol Sl (6 Sy 50 (Sl o3l Sl Jole g Sz
Sl oals ools lis s glangls ololis 5 Jleasl
byl Soeal by cnl 392y 4 azg b cplply (YY)

"o polae Dols> a3l 18l 0 el Gl S

WAV laasli | p99 ojlod [ p90 Jlw | ceadlw sl 51 9,15 coiblonge

oy Jazs bl d WS, 5l (5,50 To) dys YF/A
e 5 W sl 3 5 ulis ol oS ke
Jieey 5o 915 (o> 5 Slol> adllae @ls b Joow
oyKes 5 sl (1Y) L as 5 ammylas () +) o pmilS
S Ll ol llas aslllas 5 (V1) O,Sew 5 (con, <OA)
3 Ohles 5 (g )l Gloes ((OF) s 4
oS GBS, lae FMEA s, 5l eolital b 5 axlllas
DIV g 9oy YVIF « aoys SYIV iy a Iy YU 5 Lasgie
Jlret GlaSia; ;b asllhas ;5 (F) Wo )57 (315 we o
@ o9lnl Jelie 4 borye Yoo 5l i RPN L Joos
(A il 0uilS gl (STad syl St
ONS P 097 S g Wog SIS 5 il 5l b
4 il St sz 0,95 0 b5 L aglse ) Sy
Ol 4 B 0,05 0 o 4 Sl 9,95 3
g o3l 4 Sliad 5z, 0850 b bt il bede
Bl ol 55 bl o b oS G5 el Lgio
Slade (YL o5 a9 Slgle asdlae o asals Slulis
Sl oals ool plaisl Slpad ¢ @y elpl 4 RPN
rizad (1) 35 Hyba 5l aallin gl | o0,5k
OlSan 5 pdie SLS Slalllas o 0ud slolid glacSas,
oo glols slosius; L () o)) Ken 5 olblb 9 (V)
A gl mld 4 axg Lyl calas ol asllas o
Silee b codal Cowd a0 s el )l a8 0gd o valie
©oue Hlaae glyls s Jlezsl g slas; 755 4 cons VIOY
OO b oery b a5 Sl Gl cpl adlioe 6
10 st glolis Slblbie obo, cullb 5 Jlsl slus,
G YL ol pliee 4 az i b lblbre cal sz o 50
ol walgs Jlis 4 1) gbasxl mls Las wolg>
&ly RPN ol alible goncaglsl 5 ogdle ol pliy
Er g wad sl el 4 canl oo (Mol Slaladl sl
FB g Joud JB oS, L Sllaz 51 s ,s YOIV slas,
Sl ol 4 (Saew; Sox Y onadyl o i Jexs


https://ohhp.ssu.ac.ir/article-1-136-en.html

nloaded from ohhp.ssu.ac.ir on 2026-06-12 ]

b Sy (251 S (o (Smnsod (o

oedlS 3 o )5 ad ) sl slagg, g olgx slaad A
pae a4 Ol adllas cnl lacasgaze I ank o
s el ez et Gladle Solg el 4 g s
dslxs g Sazme Sy (o)) plsl pas 5 5 S8 sl
st 4 ( JyuS olaladl g5l eoly 5l aw a4l RPN
3,5 0Ll oSy, 2lS s laladl )l 56 2ol
Shsd wpas b Jols dlie (nl XA g poki

Sy pele elfails plygmails clagh 4 olagh
5lasl e VWAFILlOPEVE ok ojlad 4 i e

Glid 5 Slidzs Ciglee g bgmadls iagh aneS
Solex glp (i dged (S psle oKails (gl
Sgd oo G’»la).\é adllas ol 5l S

OB s g &5 5L

P T

8.8 00ls (555] pe

3.8 ooy udo

8.3 i ol 5 4,55

&8l ol

2> mlio ol 4igS g o5 wiled (oo g pal by

)85 8929 Sl byl (gas

1.Ericson CA. Hazard analysis techniques for
system safety. John Wiley & Sons; 2015.

2.Brauer RL. Safety and health for engineers. John
Wiley & Sons; 2016.

3.Behraftar S, Faroghhoseini M, Bakhtavar E.
Assessment of Risk Creating Factors in East
Alborz Coal Mines Company. Iranian Journal of
Mining Engineering. 2010;5(10):73-9.

AV Ll | pg0 o ylos | pgo Jlu | coodlw £y 5 415 caiblonge

sloaPld (o 0 (b Hgew S 5l Jelo @l 09l
@ aS ol las (0Jg9x) RPN (.Sl @ a5 L &olg>
FSI ol 5l o0 AY 5 0,0 AY woy AY Cus
<5 4 AFR 3 ASR FSI 50 RPN (Sl zol38l
5 Slpatle ale Sl als VND g YIoA of-5¥
oLt b S, S @ 255 anlllae o 3 o Kan
(RAC) Sy, syl 05 Lialidl asly Sy (g5l & a5 wiols
30 Oezed (V0) il oo yials wsl> sloasls ol
O3S 5 0303 Gk 3l ol 5 el Jlael plgs bl
G, G ialidl as sls las mls g edumuin S
salss Sol lme b ply aw el el Jlas! e

(YY) o
@S om b (G LUl 0g2y uizmen  Jood JB 2
e S L] @l b atls b S, 2L
2 el Glasplie @) 5 e Saz 0 Sl
boone o oA L 1y wdlios s908 sl Oldes

&b
4.Hosseini H, Dana T, Arjmandi R, Shirianpour
I. Safety and Occupational Health Risk
Management in construction phase of oil field and
presenting Management strategies improve (Case
study construction phase of platform's Reheat oil
field). Human & Environment. 2012;5(10):73-9.
5.Cicek K, Celik M. Application of failure modes

and effects analysis to main engine crankcase



https://ohhp.ssu.ac.ir/article-1-136-en.html

[ Downloaded from ohhp.ssu.ac.ir on 2026-06-12 ]

explosion failure on-board ship. Safety Science.
2013;51(1):6-10.

6.Mortazavi tabatabaee A, Farshad nia M, Jabari M,
Visi K. The Risks and Effects of Iranian
Amirkabir Tunneling Project Using Failure
Modes and Effects Analysis (FMEA). journal of
ilam university of medical sciences. 2013;21(4):
114-22.

7.Akbari M, Naghavi M, Soori H. Epidemiology of
deaths from injuries in the Islamic Republic of
Iran. East Med Health. 2006;12(3-4):382-90.

8.Statistical Office of Economic and Social
Calculations. Statistical Yearbook of the Social
Security Organization, Tehran. 2015.

9.R, Shalin. Economic cost of occupational
accident: Evidence from asmall island conomy.
Safety Science. 2009;47(2):973-9.

10. Halvani G, Habibi M. The study of
communication accident indices with risk
assessment code related to container operation
Imam Khomeiny port 2013-14. Occupational
Medicine. 2017;9(3):58-69.

11. Kiani Moghadam M, Sayareh J, Mansoori
Roodi M, Tahmak H. Risk Assessment of
Container Handling Operation at Maritime
Container Terminals (Case Study: Port of Shahid
Rajaie Container Terminals). Oceanography.
2014;5(18):121-32.

12. Chlomoudis Constantinos I, Kostagiolas Petros
A, Pallis Petros L. An Analysis of Formal Risk
Assessments for Safety and Security in Ports:

Empirical Evidence from Container Terminals in

WAV laasli | p99 ojlod [ p90 Jlw | ceadlw sl 51 9,15 coiblonge

b Sy 2y b s (Soimod () y

Greece. Shipping and Ocean Engineering.
2012;2(1):45-54.

13. Ookalkar A, Joshi A, Ookalkar D. Quality
improvement in haemodialysis process using
FMEA. Int J Qual Reliab Manag. 2009;26(8):817-
30.

14, Attar Jannesar Nobari F, Tofighi S,
Hafezimoghadam P, Maleki MR, Goharinezhad S.
Risk Assessment of Processes of Rasoule Akram
Emergency Department by the Failure Mode and
Effects Analysis (FMEA) Methodology Hakim.
Hakim Research. 2010;13(3):165-76.

15. Cooke WN, Gautschi FH. OSHA, plant safety
programs, and injury reduction. Industrial
Relations: A Journal of Economy and Society.
1981;20(3):245-57.

16. Curington WP. Safety regulation and
workplace injuries. Southern Economic. 1986;
53(1): 51-72.

17. Khodarahmi B, et al. Use of FMEA analysis to
Repair Vessel Safety Check Workshop. 2013.

18. Saadati M, Valizadeh S, Ataie H, Salehi V,
Tabatabayie Z, Taheri F. Risk Management in Csr
Unit of Shams Hospital Using FMEA Technique-
Tabriz. Tagvir-i salamat. 2015;3(1):1-10.

19. Rahimi H, Kharazmi E, Shafeghat T. Using
failure modes and effects analysis techniques in
assessment of medical records errors in Qadir
hospital, Shiraz in 2012-2013. International
Journal of Health System and Disaster

Management. 2013;1(2):92-8.


https://ohhp.ssu.ac.ir/article-1-136-en.html

e Sy S5 b o (Sninod oy

20. Hasheminejad N, Halvani G, Moghadasi M,
Zolala F, Shafiezadeh M. Risk assessment &
safety performance indicators in designing and
constructing phase of Agglomeration Project.
Occupational Medicine. 2013;(4)4:63-74.
[Persian]

21. Hoveidi H, Givehchi S, Hazrati S, Ghanbari N.
Incidence Rate of Occupational Accidents in an
Iranian Sugar Plant from 2000 to 2011. Health.
2013;4(2):180-8. [Persian]

nloaded from ohhp.ssu.ac.ir on 2026-06-12 ]

22. Tajik R, Adle J. Evaluation of safetye audit in

accident prevention. ILAM University of Medical
Sciences. 2001;(8-9)29-30:42-8. [Persian]

23. Mohammadfam |, Fatemi F. The relationship

between unsafe behaviors and occupational
accidents in an automobile manufacturing
company. lIran Occupational Health. 2008;5(3-
4):44-51.



https://ohhp.ssu.ac.ir/article-1-136-en.html

[ Downloaded from ohhp.ssu.ac.ir on 2026-06-12 ]

Investigating the Correlation between Risk Assessment Results with Performance

Original Article

OMom

Received: 2018/05/31
Accepted: 2018/07/22

Citation:

FASIH RAMANDI
Fatemeh.  Investigating
the Correlation between
Risk Assessment Results
with Performance
Indicators of Accidents
in a Container Terminal.
Occupational Hygiene and
Health Promotion Journal
2018; 2(2): 122-32.

Indicators of Accidents in a Container Terminal

Fatemeh FASIH RAMANDIY

Abstract

Introduction: Knowledge of the relationship between risk levels and
occurrence of events is one of the important elements in the development and
implementation of programs to prevent the occurrence of accidents. The aim
of this study was to assess the risk of jobs in container operations, and
investigating the correlation of its results with accidents performance
indicators.

Methods: This cross sectional and descriptive-analytical study was carried
out in one of container terminals in southern of Iran in 2016 - 2017. Failure
Mode and Effects Analysis (FMEA) were used for risk identification and
assessment. Accident Frequency Rate (AFR), Accident Severity Rate (ASR)
and Frequency-Severity Index (FSI), were calculated. Data analysis was
performed using the SPSS version 18 software.

Results: According to the results, 2, 56.19 and 24.8 percent of identified
risks were reported as acceptable, tolerable, and intolerable, respectively. The
mean of Risk Priority Number (RPN), AFR, ASR and FSI were equal to
171.26, 68.6, 400.1, and 1.84, respectively. Statistical significant relation was
found between RPN, AFR, ASR, and FSI, as according to linear regression
model for one unit increase in the RPN, the FSI, ASR, and AFR, the intensity
has increased 0/064, 3.08 and 1.15 units, respectively.

Conclusions: High levels of accident indicators and intolerable risks, as well
as a significant relationship between the results of risk assessment and
accident indicators, indicate weakness of the safety system in container
operations. Therefore, the establishment of an effective safety system is

necessary to improve safety and eliminate its noncompliances.

Keywords: Accident Indicators, FMEA, Risk Assessment
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