.
. .
. .
.

VEe) oboali | g3 o ko | poiicd JU b syl g, oty W

[ Downloaded from ohhp.ssu.ac.ir on 2026-02-25 ]

[ DOI: 10.18502/0hhp.v6i2.10303 ]

FMEA S 31 o0liiw! b silows <o oo oylo jlw (Sub 33 wilows w19 Of ybolbo (0 5 f

Tooljtle 3l Tl e doina oliS UL

ouS
il sloanTs 5 b slmea oV ) Sete 5| (o ol lon sloile_ny thonie w9 Ao

Silowy g (HSE) amecons) 9 (ool il slocSas, b)) adllas oyl 5l Gas axies

—ers | (@O

floigas jo ST Jols asdllas 090 5l sl oals plxil VYA Lo o alaie aslllas ol 2 g9,

85 5 S S yslaaz Litu v o adllas ol g (FMEA) (T 51 3l ol g Uas ogilly o>

WY el y g b
] 00 ral?u‘ U‘)’ef’ ).Q,M: AJLQ.M.J Copde uLa)LM: LSi“’)" AJLQ.M.J A.>‘5
AARRYRR AV SV I TR 1

Siuai) CJa...a u,s)..,J ‘o5>{.q ] 00 0)51).3 ya¥f 9 Yay JyYto ol A Oéo 9 u,u)‘o).l ‘6);‘&9.?-

gl
slo olas FMEA @L,., Al Al £eog A AFY S5 o4 oo aw Q—.’.‘ 40 ‘_S_Ia..:mw..\)

, e Gble seiteegglas’

5 TV YOV o a 089 5 (il csyslamzr slagidn ;o il 5 (ool Sy o (5t . A
byl olayd ooljedle d pre
S wlews aly o bl

RPN=4- iz aw 250 il g sl S v eSS (iores 0l aulbe Y

3,50 b 10 gliwlow ladilany Sy zhaw a5 09 () [ SKly aslllae slaazdly oL Y

5 culag FMEA Ss5 )
Caglsl 5o Sl ailowy (nl b laipe Lok sbasely 55 ol (ulnle adl oo YU aslllas

(MF NFY cdle syl

AOY-VFA

FMEA S5 (HSE) e jlae o sl il (S bl tgualds o5lg

O 0 5 635 o 5 95y e aodbasl o1 olStils _ovitigs 5 (o3 205D e § Lanimo aokigs 03,5
Sl e85 (655 po IS 9l oodl 3I3T olELEils _ciigen 5 (o6 0USLEINS (e} Lasre swdige 09,5
10 S.ghiasi@iauctb.ac.ir : Jsus ooinss)”

O e85 1635 e s a5l aodlol 5T oKty g § (525 29SS ey Lo | ooikigus 09,5


https://orcid.org/
https://orcid.org/
https://orcid.org/
https://creativecommons.org/licenses/by/4.0/
https://orcid.org/
https://orcid.org/
https://orcid.org/
https://creativecommons.org/licenses/by/4.0/
https://orcid.org/
https://orcid.org/
https://orcid.org/
https://creativecommons.org/licenses/by/4.0/
https://orcid.org/
https://orcid.org/
https://orcid.org/
https://creativecommons.org/licenses/by/4.0/
http://dx.doi.org/10.18502/ohhp.v6i2.10303
https://ohhp.ssu.ac.ir/article-1-356-fa.html

[ Downloaded from ohhp.ssu.ac.ir on 2026-02-25 ]

[ DOI: 10.18502/0hhp.v6i2.10303 ]

OB g iz j,gLiS jULw

ol 5 cblis wlamdl ( Kes coiligy Jsol oyt
po—os Sl e Sy slajls ple g SSLaly;
aws o sl ol (S o mls (Y ) cwl pop
Sl oo Gliw,lom slodiloas Copae 0 ol SL
oks Sl e cel (bl cpm Ll o odle
(S8 alins (A A) 00,5 el ) g sl (el
& 5 S @ole wilowy (35l (JBsJo 5 s oslaer
olimebl Jols olFuns aw 5l gliw Lo ailowny silogs
slacaigie 4 Mol pae 5 Cloas (o9 Sl
Aol 551e ol yo a5 Sl codle Laas ol Ly
Shblswe 59 5l sxSs e 5 sl aiiby
plpls «F F L)) cnl el Pl o
Cdls Ego9e 50 b e S plgie 4 ol Copae
g s 43S L3 50 (soges
Copde e kel QU151 S0 Sy (L)
(ool ol Baa aS Aol oo ) aore g (giesl udloge
il 5 bl ol 5 al bl Jalse 55 5 o)
1 ,boby @l g eols 18 8t cov cats o |, LSS
Shdp)l anlp glae @ S, ol S e Jres
Ao b e )0 992 ge Dl bl 51 0L b Sy
B Sy50 55 S pmncs 5 3550 S Slaladl 355
3,50 3> ErSpeedd sly wBliee of 03555 b oos 5
2 POy oDl Conyy lapmme 5l cblis 5 S cleladl
Sl 23 e Sl lo sladilons 51 (B sgw (B)l5e 2l
)l 3y90 (polaiSl job 4 olge (nl b agzlse (AL Sian,
Sro gbo s Oloy Sy )l plsl s 1y 05 18
drs B 5 o bl 5 end jigenl o5 Ol
lols Gaa L oasdlas ol (VY L)) g o cdas
5 el il g, byl s olbbe
Slowy Cupde lole (S5 wilowy wxly asaans s

Vo) (bl | pgs 0loud | ottt Jluw | aodlus sl ol g, cuilge

weisboylw (S dilowy aoly Ol yblo 2U 55!

doddlo

@ ok 3l (o S wleawy S poe
wly ol 5o 15,0 L3l g Wl Copie plas 45 ol
Slow a5 Cewl e L bl o 1 wilaS o il
Gldlonn Wiz e Wyl (Sap cudle 4 5l g wloads
&’)°°M~\¢J53c5l-‘b“wu}5)‘sﬁ5ww-ﬁ*“si“f
oo 3050 S (S ailony Copae (Jg )ls anel>
6LQJALQ...».: w‘ o M;J.ja.: ).b QLP )..u‘).w )..5 ‘:‘J.?us
P 5 Saslsl 5l ol SUilas coale Jls 4y (leyo- il
g,\.l).n.\.n ! )“))Pﬁ .\.’La.w.’ "".’.)'.’."\"" 30 ‘_gJS.m.u
o g Cogie el Lo 4 Sleyo- ctolags sladilons
(V) 05 o0 Do &j9 00 S

ssilony JS 7AD - Sla cublagy Glojle el 3l
Wlowy s3> Sloyo- il slacled 5l ol oul adgs
S e SUs sbhailony Jold oasledl 71070 5 sole
ol 0gdll job ay loyo- dlags slaaileny () wiil
ol oleas (LSS 5 sblags oI5 dalin les
Olhbs wijlag s 4 50 1) p0 e pges Sl g 00,5
DopS Jels el blsl o L:o(j el o)lse
Blog 5 Sl sk 5l gl 4 plie slopusls g S
sbeal 5l b lacun! anis jl 86 (S gu ((Sip
L&b) )I k_,;...Jl.: ‘;ésﬂjm W) ;.Sj..a.a o..\.v).vjj.:.»ujy
5 Sgmstl slagls oy 4 gl slaesygld as
bjsu ally 5l a5 S e 5 05 Jod 5l coms DS S
(0,F) aub oo L]
(&S dy o lie Danse e acBlel b g poein

L Glhae selo w3l olge x5 g b3k Jig Jox o5 yslanz



http://dx.doi.org/10.18502/ohhp.v6i2.10303
https://ohhp.ssu.ac.ir/article-1-356-fa.html

[ Downloaded from ohhp.ssu.ac.ir on 2026-02-25 ]

|: 10.18502/0hhp.v6i2.10303 ]

eyl (S 3 Ailomy Ay @5l ybolo b 3y

p9d Al>pe yd g Wedoe Jhto Gl lagss; b
Al wilony Ca e Hloles Lawgs sud Slas o slailony
ol ol L s alflar  Sbas wlewy 955 e
Slowy Zopde Glojlo Glaggals abewsas 5 (gyslaex
a5 585 o @B 5 a5l S5 oy L ol pa
L aS o9 Slopygeels b g oad 8,95 55595 5 (Sode wlowny
&0 Je 4 g Joo sl (ALb (Sde wlews oy Cdle
o9 Sal jog 5l eolaul b ooy sloaisls o 9 Jiike
30 9250 ool @ axgi L Oljlas Slulil wed so
O y0 oad ool Fy Wolgmas 5 Gole uizen g iSu o
raio VY ol aalllas 05,5 ol sus alonil 42338 Lo
w39y HSE (slacias; (o3l Oaina

Ol a5 009 Sy 215 LSS 5l (o FMEA
5wt sl oSkee oLl ly anes,ud Ll
AL g0 S oollael sladely 4 e slallas
Risk ) o, coglyl sae Jolo oSS ol jo S,
Sload elyl dw 5l eolaul b 5 004 (Periority Number
@i ol 5 (Occurrence) sods Jloax! 4 (Severity)
OYNY) 0,5 o )18 b5,y 5 Lmw 5,50 (Detection)
Sl eolanwl b Weosls Jdoigay o addllas opl o
O-Y Jsaz) ool sy alosl FMEA
RPN =0XSXD Y all,

5&955 JL;..}‘ 0 ‘).:l S S f&u.\i) “""9‘13‘ sae RPN

VFe) il | g 0ot | it Sl | enShus 2l 1 g 418" Clilongy

Ol o g dosizo j)9lis LLw

2 OP9)
039 heloxi=ghrogi o (rhaie aslllas S gl
Gl JEsdex 5 ysleez i aw o a5
Olesbe (Goie lailony 80 5 (Siy ool slasilonwy
Jedisd 25 S5l ool b g ol 505 54 dilonnsy o oot

Failure Mode and ) ;)1 ;| a6 &1l g Uas 0gall oYL
axg5 b .ol ol sl VYA Lo o (Effects Analysis
0 FMEA oS5 51 oolicil b (glasdllas si8 b aSiyl &y
oais plol Wlewy o pae (idu ;0 5 (S Slowwy o>y
Sl goncagll s byl cuz pol Giagh W el
axlloo gl gy -Y-)
g b 0 @ adlle Gl 22 slepls
Sz Nlony Zape slaidn cHll g adsl (owy ()
a>las waslin jl eolaiwl L HSE ol bl olulis (Y
S5 5l eolazal b HSE @l bl S, b)) (F

FMEA
eSS eoliul b HSE glacSen, gohaw s (F
FMEA

Sloy (Foae Wlowy alwd Joz 4 (Sojp sloailey

e ($0le Wlons 5 (29500 5 (2looed Wilow w0 g 55
PR VR PR ST ES U TNV PUWIN - NE g oo
S yloms 3 il (Jsl alo o 55 055 oo plowl (5o 0


http://dx.doi.org/10.18502/ohhp.v6i2.10303
https://ohhp.ssu.ac.ir/article-1-356-fa.html

[ Downloaded from ohhp.ssu.ac.ir on 2026-02-25 ]

[ DOI: 10.18502/0hhp.v6i2.10303 ]

OB g iz j,gLiS jULw

(V) g535 Jloso| ganas, ) Jgoo

weisboylw (S dilowy aoly Ol yblo 2U 55!

<l Jlio! SN2 Es D)
col pibiolest Yool ol Vb Lo Tt
¥ q
3 Ay A
(6, ,59) aib oo 0 ool B L alin ol 5 Gyl a5 cul glao] 3 L Las o Ygane YL Yo v
ol byl slaws Jg 5,00 o] 5l 68,50 sla ol 5 sl Koo slaos] b alie a5 cunl ploan] 3 L das o YW awgio A3y 4
(63,89 adboes  Fee I )
(o) alis slasial plo b Lad po ool 9,05 Gl ol 5 i0mly \Ya ’ }||\\ :
oo
Olese sloanld G L b e 0an 308 gl ol p b ol L Ve ) v
3,85 3929 Sy slaan B L bLijl o ol S 4iS g (Jotme pd sla ol 1en \af“ \. . |
OY) GiS Jlas! ¥ Jgom
s Jloas! ad,
ol oais glolis o3 oVl @as sl glas aslis Jus zn S e LI Ve
Sl S (B ) sl S by o5 S S Lo Sem k> A
ol o gyl G S bawg ol clle aiS e RV¥ A
Sl Gy B o) sl S by glr S S e ol k> Y
el Gy )l Sl S by ol Cle aiS e o=k 7
Col Langia 5l sl S Lang ol cdl> @iS Jlos| Lgie 0
CeVl o5 )l oS by ol Ll S Jleis| Vb (oS ¥
eVl 6l sl S by o cls aas Jlas NE v
CeVl L o)l oS vy ol cle aiS Jls] i L v
S o S |y )5 OV > b & L sl la s o> L \
OY) Jload ganas, ¥ Jyz
Pl oad an
28loe Jotzme Jlaia bl aigSzme o Sy Lo 5 plesl Cdles a4y ol (b S50 @ bl Sl g ST las Ve
wibon Joime jluin el U ol yad cann ) danmes g oludl Coodlos & a0l &9 0 s ezl b S las q
Oldl 5 Cy bama (3, 4z g5 BB b Yo s A
bl 5 sy bazme (59, 52 0k 3G Y v
Obadl 5 oy Lo (53, 2 amsgie 53l bgie 7
bl 5 ey lamo (53, 2 05 b oS 0
39 0t 311 O Olsicsn Sl ool b oS Ll g S Lanmo (55, 2 05 53l oS k> ¥
oLl 5 oy bame (9, 2 37 U S ¥
Wil 4z g BB el (S 45 (555b @ QL] 5 ey bame (59, 2 (37 U S k> Y
3,8 sl g s damo (55, 2 530 i )

Vo) (bl | pgs 0loud | ottt Jluw | aodlus sl ol g, cuilge


http://dx.doi.org/10.18502/ohhp.v6i2.10303
https://ohhp.ssu.ac.ir/article-1-356-fa.html

[ Downloaded from ohhp.ssu.ac.ir on 2026-02-25 ]

|: 10.18502/0hhp.v6i2.10303 ]

el (S 3 dilowwy v lg Of bl b5,

Ol o g dosizo j)9lis LLw

HSE sbacs obj)l 0 S,y gouplaw F oo

Sy N Sy y gdaw Ololudl K9,
obj ks f-.< Sgisad plomil (S8 aladl plnil (Lo B Slas 550 cllad |
ol Yoof.. 9 alail T8 >dol aladl 1
Lgie Veov-- el p3Y Ll ¥
S ve-ve S S S ¥
Jod G <y s oY ol 0
aazsly
Jo slag 095 5l 2ol Iga sloosu¥T JLal 5 diloas Joo L axo Cawn) Sy byl bbassl —)-Y
seals g (RPN=YY0) S sae cp Vb gl ailowy FMEA oSS 5l eolacu!

Sy das oyl slls b Sal N gJ &l

S, byl @ (O Jguz) wise (RPN=YYY)
S Wlows (3105 15w 50 ppe s> Ve (Jasedon s
Sl @ boyye Sy s (ol 5 e VL ol (lad
Slomy 088 e o aled it 5l ab Sk
Slge Gpae amgys Skigol Sasfl 5 (RPN=YAY)
(F Jgaz) aibse (RPN=A+) ails il asly 10 soisd
O3S W 50 el Sy (b)) b b e (slaaidly
I Cdge mle pals olblbre ol lis wilaws
Slge Bpan) mlie Rl g (gaelS 5 505 (slag,095 Colad
Ol Gl iy 4 G e cdllal Cy sangd
Sy, g (RPN=F+)  550L 9 (RPN=YAY)

(V J5..\>) loals 0)91)." Gla..:uw)

N 16
4

ol 2
10

0 5 10 15

G w0 o can) S, ol @

ol FMEA oS5 5l oolaiwl b (480 ¢ (5518 5 (5 y9lae
Gy o FO o YV Y Coy a4 iso aw opl 0 0l
cohe wias glolis el A 5 ¥ 8 5l 56 e
N ey 4 Gglaer pite Vb g lawgte (b S,
Oeizeed 9 VP g VOV i i 5 il (iSu 50 F 5 VA
S ol () JSo) Sl o 0,51 0 0 g YV LY s isu o
oAVl B s b spslaer gty o ol i
bvgio 9 YU chawgio 4 bgype oo 5 4 S ol (e
4 o dw opl o SlbLe gl pomb peizen
)l @ el oael Cuns @ Gl 5 b Vb s s
Ol Sxslaer (i 5 paes (e sl 1 Sy

g yosn colled 5l 56 i mlie L2alS @l Ll ol

37

25 30 35 40

obe Ml Mgl g

VFe) il | g 0ot | it Sl | enShus 2l 1 g 418" Clilongy


http://dx.doi.org/10.18502/ohhp.v6i2.10303
https://ohhp.ssu.ac.ir/article-1-356-fa.html

[ Downloaded from ohhp.ssu.ac.ir on 2026-02-25 ]

[ DOI: 10.18502/0hhp.v6i2.10303 ]

OB g iz j,gLiS jULw

Solanzr G 5o (e Conss Sl bbe o it 2y @l O Jsor

weisboylw (S dilowy aoly Ol yblo 2U 55!

Swygw RPN D S O S8l ks 33 (Hanzmn o5 Sl yblko ¢y ioted

N Yfo oo vV Sloy Jo (sliag,095 codled 5l 30 cS g lin g5 ()

Nt Yfo o v v Sloy Jo (slog 055 51 256 0 slooan¥T jlezil (¥

b Y¥- 0 A Sl Jo slag e jl al s cuss 5l il Sgol Sagdl (v

N wsoof vy SIS axly s T glie ials  (F

Ly VA b 58 &g codlad 5l il lsa Sogll (0

Lasgie W b 5 il Sal o Sl Sl ¢

Lsgio W b 5 Slany Lo (slog 055 5| s amati o Sl Sogll (¥

Losgio W a5 ¥ Wlony Ja slogy055 5l 86 S0 Sagl (A

Lsgio SAF Y f )5 slacles ) ik Sbgol Sogl @

Loge  OFf Y 5 5 L5l Sal s o wlie als ()

Gilon A 53 (et s Slible o S (b)) @l F Jeu
Sy RPN D S O G310 Gty 50 oty ) ol ybls o i wien

N Yay v oA Y Wlony 033 e 0 il i 5| 86 SLgl Sogl ()

N VAF Y f T Edle o logngs 5l sloean¥T ezl (Y

N ALF Y f w3055 bl 5 g by ) L5l lsn Sogll

N VAF Y f Bl glogyoes cullad ) 5 e wlie ialS  (F

N8 AF Y8 s oyaiay oilal il o gl palS (@

boge Y- f 50 W8T 4y 1o (eaigsd olye G ae) wilie ialS

Lasgio RTERR S N S L bl e Sl Sogll (v

Lsgio Voo F 0D bl asly s slend olge b pas 5l 5l Sl ol (A

basgie LRI N A Sl azly o Loy g Lo S lidy) Cqa 35l e 05 (8

Logio Ao 0 ¥ F sl asly o eated olge b pas dotis Sbigol Sagll ()

OB A 3 (hansetan s Olible (n St bl @B Y Jgur
Swsygbw RPN D S O O8O Gty 50 (e ) il blke ¢ vt
N YAF 5 v v melS 5 03] (elogae5 el I L5k g lie palS ()
N e o o5V r55el5 5 105) slog 055 g by 5l U Iy Sogll (Y
bgie WO 00V Sy e a2y 0 alidy) s LS Ca 5l gl a5 (Y
Lasyie Wwe s o5 oo (0505 5 y08) Y Topaitls 5| 26 Sy Sogll  (F
Laugie Wwe b 5o S iy 05ls 13 o Sogll (B
Lasyie Wwe s o5 oo Sy g o gz et 5| 2l lgn Sogll (8
Laugie YOY Yy oreelS 5 08 VT dle called §1 L5k Isa slooans¥T ezl (VY
Lo Ao D ¥ F abge piiand S mloend olge b pas 5l 50 Sa] Sogl (A
bgie ve Y o b 05 5 508 s5r0 5 s 5l 56 S0l (Sogdl (4
Lsie Y F o (S e s Cz oaizs Slge b pme) golio ials ()
VEe) Ll | g3 0ykoud | il Jlow | caodlus

9&‘)' 9 )U w'-\.@;


http://dx.doi.org/10.18502/ohhp.v6i2.10303
https://ohhp.ssu.ac.ir/article-1-356-fa.html

[ Downloaded from ohhp.ssu.ac.ir on 2026-02-25 ]

|: 10.18502/0hhp.v6i2.10303 ]

el (S 3 dilowwy v lg Of bl b5,

byl @t (A Jeaz) wad o)l bawgie S mhaw
s o5 o i 5 sl 5 starl S\ S,
Glulaz o (Sofelsm Jelse b wlad Sl e oz
buzmo laog s csilulaz )0 gorlasli (690 b aezlge oy
2 el 5l b g eeelS 5 y09) (Sadly o 8
gl 50 9 Sy 0 5o VL glls (RPN=YY ) (oS5
oy g 5 Ll b wled slad 5518 ob; s S,
(A J3az) o b, biwste S, gl ,o (RPN=R-)
O3 i o Sl 5 Sl Sl Ve Sy ol s
b Sol el o Lege S L agzlye Sl plas
(RPN=2+) 5,5 =0 0 Ko, 4% 58,,0 3 (RPN=0YF-)
b 2by)l wgte g ok (L Sy maw 0 S5 @

(Ve Jgoz)

73
70 65

25
19 = 17
il ill
0 2 L

sl ez 3o

Ol o g dosizo j)9lis LLw

L ol 9 (ol Sy (b)) sldassl -Y-¥
FMEA oSS 31 oolasw!
G )3 (Bl g (Sl S (b))l IS s
olis FMEA oSS 51 eolasal b (80 5 (53105 o590 ae
5 ol Yz YO8 9 V8N £ i A i cpl jo o
o olulid cold VE 5 VY e 5l Al g
D R R
o onl 5o Jgd BB St gshaw g Sl B 5 0 e o8
el (Y 58 09yl FY 5 VW O iy 4 oo
Soglee G 50 bl 5 Gl Sl Ve S b))
5 (RPN=YV+) oy 5 55 Ll b Loles ol bl ol s
Sy 0ae o 5YL slls (RPN=YOY) |5 loe sloog
53 558 st A wogdlay wilasd 518 by Sy whaw 5o g

58
49 B s HE S sl
4 LRI
e S sha
by S gl
B b S psbs
2 5
|
o2

FMEA g, 4 wilowy cilies sla s o ooilig 5 ool Olhs Sy 2l gl Y JSs

Saslenzr i 5o i 5 sl Dbl G et Sy b3 @S A Jsor

Swyghw RPN D S O yslaes s ) blup 3 Groul Slyblis o yimtes
sb; Yoy s v s 5 L glasgw ()
Luga e FY . Seiglem Jelss (Y
Lsgie AT A Sl s calial gy (¥
Lugie WY ¥V F Sl s (F
Lgie VAs oY s Saily el e syl @
sb; SCRR N oy g 50 kil b oles (8
Losgie A Y Y s oSt ploz] lmls (¥
bgie A oo 8 S5y 0 Sy e oy (A
Lsgie Weo ¥ o8 A elS 55 el S S e¥lasl (@
Lwgie e f 8§ ISl 13 5,055 ol glwle (1

1) uL».m.’Lvl P9 0yl | PV JL».al Caodlw sl 5l 9 415 Calilogs


http://dx.doi.org/10.18502/ohhp.v6i2.10303
https://ohhp.ssu.ac.ir/article-1-356-fa.html

[ Downloaded from ohhp.ssu.ac.ir on 2026-02-25 ]

[ DOI: 10.18502/0hhp.v6i2.10303 ]

OB g iz j,gLiS jULw

weisboylw (S dilowy aoly Ol yblo 2U 55!

G0 p Uy o (il g el Sl iblbre o P (2Ll @ o

Sy gelow RPN D S O S0y S 50 Sl g9 (Feoel O bl w3 a0

ol s Y- 4 Y o\ Qo s3lolaz 0 (Sosglem Jolse (A
ok s fy. Yo Y 7 Gilolaz jo godacl s (Y
ok b= fY- 5V - S9eelS g 09 (Sl o 5 Las lhsg e (Y
ok sk \AR A A elasyl o o) Kae (F
ol Y& F Y Y Sl paoss 0,15 Lo lasg o (O
Lgie \Y# Y v £ Ailowy gilolaz o 5 laxe laog s (2
lasgie \Y# gV Y 6> 0 )5 laxe laog e (Y
Lo \Y# £ Y Y (T3 g 36 e i ), Jama olas )l (A
bugie VoA [ S 2 g T e | -V G
Ja..u}..a 1 Y Y )\ 0Xp g L«...Jl (-

O8O A 50 (Sl g (el Dbl (S (2L S ) - Jgo

80 Sy )d (il 9 (ol Sl bl ¢y o

ok s Ye- [ R 4
ol k> fy. e \ 7
ok s fY- Ve o Y 4
ok sk fY- 4 \ AT

ol Y- ). Yoo

ol YOy 4 \ 4
Lugie a Y I 4
Lugie VFY \4 \4 Y
Lugie VoA # Y 4
Lo a 4 I Y

b Sol clad e Lega S L agzlse ()
PPl Sl e gehael s L agzlse (¥
S5y 992l o laogm b agalee  (F

Slows Slloz 5 625 )b e ook Seiodom Halols Jelse b oles (F
Slowy g3loliz 5 6555k e Sl Gl b agzlee (0

mLo...; 6}..,_5’)'.356)'L4|..>>. 59 MIL‘ sz)" ¢|}¢.9‘7.65QYL451 4
Slowy 3l 5 6253k o> base JLgs T Lagalen (A

0dip g 3 LAl pols (@

S i 50 Sy azm 38,0 (V-

ol b dlie ,0 05 0,blke F) 5 VY 4 a4y glate o
ol OYAF) 5an 5 (o lsapel anlllne gloasily b
S SlaSian; 5 (n it (Silom SlaSun, &5 Wil
OF) s s Sy (23,150 1) Soenl Glie (0 508
S0 gladidl b el aalllas ol @l (IS 9k 4
a0 Glpl e Gl les dilewy Cu paw ol lis ldlae
Lo 5 g el Codlb 5 (ioal i Jane (nl g 0390 ollae
5 wlie ($5999ASS 09 (V7 10) WS e Wi Ty S
S9 d9eS g Laglis Lo )3 adpiny 5 conlin glaolCins
oo 0 Sles 5 olliiws cedles )l el 5 Sl

Vo) (bl | pgs 0loud | ottt Jluw | aodlus sl ol g, cuilge

Gitu A )0 (e Cuny Olblre b1 gleasily

4 i de (nl o 35e3 atie GBS 5 (B30 s slae
Ag¥ & 5 bl ame Cany) oyblies $0 5 YV Y iy
i A gyslaem By ,0 wgdle il gluls s
Vb g bwgte (ml Sa) gohaw hlo oyble ¥ 5 VA A
5 ol VP g VY i a g8 Ghilon i )0 o
gob s o )bbe 0 5 YV ¥ 8 (5w )0 Guizen
Sy gk sl o 35510 YU g Lawgie (ol Sia,
e ay bgiye 585 5 (3310 syl G s o Vb (L
4 O dw (ol jo Jo8 BB S zsha 5 0, ble B 5 0



http://dx.doi.org/10.18502/ohhp.v6i2.10303
https://ohhp.ssu.ac.ir/article-1-356-fa.html

[ Downloaded from ohhp.ssu.ac.ir on 2026-02-25 ]

|: 10.18502/0hhp.v6i2.10303 ]

el (S 3 dilowwy v lg Of bl b5,
Ol 3l lopese by Wgis cuas g 2Lk Sl
2 Slon gloaly uliee wsds elml syon
s g8 e (Fogll gar Plaw Wlgioo jomally
S 4 Gy Jlis! JUl Gzren 5 (om0 )0 0l
ol o1 58 a8 (armme ratzmen 5 QLSS el g 5 00
4 plaS je a5 all Al oes 4 ], wes s 7, ol
@ Sl Cuny e lp g suay Wilg e 2bS
3O S el Jole g0 el ools lis Sladllas .5, Lo
3 el bl (b g lea (Sodll Jpus hileg
Wit (Gl lo (slojge a5l B CHSLe 1 pieee
AATA A

Lie L3 glecols 4 pwyws pac oS ol S LB
YRR PR w_i» adllas 0,90 Lo o oy L=
aolie lgi oo Wodls play cwtws bl g axlllas oyl
Silony o pde i Li5ul g LS 2 e b)) g
s e 5 eyl ilagy bl el L LLs ) o
Sl ploul (S wilowy
Ssy gyl adlllas o y50 Lame 5o b Loy clodilany
oy 9 (Sl el sloaslsy 595 9 Joemd Hlas 5 YL
e &b 5 (S (lsre 4 baaslony cpl s all oo aeme
a5 ool den al 5 gedlw 5 ool aisliy (Sodl
g 1) Wls agzlye T b e pue g puiiiens O jg0
slasaly 59p GRalS odle wdgr malr 9,509, S sl
(Ot Coglgl o (5""“"‘) [EXV P u—" L bs,e ,bob;

S gy

G,.uL:..i;)lS c.'a.a.a 50 aaligbl C“'L"' 5l as S, asdlae el

1F0) bl | 099 0 ylouis | puiieis Jlw | oD sl )l g 55" calilige

Ol o g dosizo j)9lis LLw

Slowy PBASaIg 5 b 5 G5 Ol og dag]
3 ileny 5xslanz (sl cuilio g5l (i pas 5 Jshe
@ Sowd Slewy adg Gl 009 Yo os Sl
Mo (e 3 Sl i plole slesluslisl
Sleday 55a8 50 Gllen Gladilony Copoe gl
o)l Mg s 5 poye Soigel odla (VY 10) oy,
Slowy 5l @b OIS 5 Gy lapme i 500
Jo S S sl g el 4 Wl oo (Sl Lo
5 ooy s S b logs glasilony 5 236 SMStue
s g Sled 5 e 4 ks &5 cul gun v
oy 4 9 (p9es 9 (oga> Slumio () dnal> U
OANE) ol ladg e
aS wsls las gladdlas 4o (Y+1VY) o, Ken 4 Gupta
Copoe p 4S5 b pliwjlan Sloys 305 4y 30l 3k
s (sl polae SBjsel asliy ags 5 (S3n sleaileny
Murray- .(V2) o,ls Cowl 5o &0 as leys LSS
oot s g ls as ols i glasdllas o (Y+ 1Y) Smith
o el San Ll )3 lagsjlom 5l Xt 9 Gleye o
Lie o ol ol yge 40 lag)ls 5l il sladilens
Orzed s ol cdle 4 il ol
QS o 3yly e sy slacw] aiile 45l slaasly
SFn o s pl @S L plees wgdlay (V)
S ot len asl sad ool ol 5 lalllas
oy ol wiil s jeelosblive wlawy (glaoaiiSass
&y900 HSE odlane 59 51 6,55l slp 0al)57 >
SIS olsie 4 HSE (slasely 100 5 I (Sogll aisl oo
clalad 1o jemiilons Slagul e lasely § OIS
US0gs l opiiie looan¥l sl e gmme (Sleyo
dge «Sjlem slaSogll Jolis gl lon el
il o 55 Tgoly slo Sogll 5 ol b 5 (soms (lorcd
soally Slacsl 53 I (Sogll JS hlug 51 cnl by



http://dx.doi.org/10.18502/ohhp.v6i2.10303
https://ohhp.ssu.ac.ir/article-1-356-fa.html

[ Downloaded from ohhp.ssu.ac.ir on 2026-02-25 ]

[ DOI: 10.18502/0hhp.v6i2.10303 ]

Oy ¢ o jy9lis” jLLw

S 00ls (55T an

0ib g S 00l el

Bow 9 0 oS o dllde Pl g 3K

&8Lw ol

gle olay adlas cpl jo Baiws 51 Sz

slaslas

1.Windfeld ES, Brooks MS-L. Medical waste
management-A review. Journal of
environmental management. 2015; 163: 98-108.

2.Zamparas M, Kapsalis V, Kyriakopoulos G, et
al.  Medical waste  management and
environmental assessment in the Rio University
Hospital, Western Greece. Sustainable Chemistry
and Pharmacy. 2019; 13: 100163.

3.Aung TS, Luan S, Xu Q. Application of multi-
criteria-decision approach for the analysis of
medical waste management systems in
Myanmar. Journal of Cleaner Production. 2019;
222: 733-45.

4.Cheng Y, Sung F, Yang Y, et al. Medical waste
production at hospitals and associated factors.
Waste Management. 2009; 29(1): 440-4.

5.Babanyara Y, lbrahim D, Garba T, et al. Poor
Medical Waste Management (MWM) practices
and its risks to human health and the
environment: a literature review. Int J Environ
Ealth Sci Eng. 2013; 11(7): 1-8.

6.Dehghani MH, Ahrami HD, Nabizadeh R, et al.

Medical waste generation and management in

Vo) (bl | pgs 0loud | ottt Jluw | aodlus sl ol g, cuilge

bl (b3 Wilowwy a9 Ol yblro b 55l

HSE) cows; bame 5 ol ccadlogy Copoe all, o)l
ulfwy w‘ 0.55..' 6;).0 U‘)‘ef‘ J.’>‘3 GABLAJ‘ b‘)] oli....u‘o
2 Slows Copie lojle (Sbj wileny w2y Zo poe
ol ghyud JWS dsllas cpl jo caiSes 1o o8l g ol 45

2 slise Jos

&b
medical clinics in South of Iran. MethodsX.
2019; 6: 727-33. [Persian]

7.Tabrizi JS, Rezapour R, Saadati M, et al.
Medical waste management in community health
centers. Iranian journal of public health. 2018;
47(2): 286. [Persian]

8.Bokhoree C, Beeharry Y, Makoondlall-Chadee
T, et al. Assessment of environmental and health
risks associated with the management of medical
waste in Mauritius. Apcbee Procedia. 2014; 9:
36-41.

9.Alabi OA, Ologbonjaye K, Awosolu O, et al.
Public and environmental health effects of plastic
wastes disposal: a review. J Toxicol Risk Assess.
2019; 5(021): 1-13.

10. Beacham TA, Sweet JB, Allen MJ. Large
scale cultivation of genetically modified
microalgae: A new era for environmental risk
assessment. Algal research. 2017; 25: 90-100.

11. Kazuva E, Zhang J, Tong Z, et al. The DPSIR
model for environmental risk assessment of
municipal solid waste in Dar es Salaam city,

Tanzania. International journal of environmental


http://dx.doi.org/10.18502/ohhp.v6i2.10303
https://ohhp.ssu.ac.ir/article-1-356-fa.html

[ Downloaded from ohhp.ssu.ac.ir on 2026-02-25 ]

|: 10.18502/0hhp.v6i2.10303 ]

eyl (5 39 ilowany 91y il yble (b 3,

research and public health. 2018; 15(8): 1-692.

12. Vazdani S, Sabzghabaei G, Dashti S, et al.
FMEA techniques used in environmental risk
assessment. Environment & Ecosystem Science
(EES). 2017; 1(2): 16-8. [Persian]

13. Roszak M, Spilka M, Kania A. Environmental
failure mode and effects analysis (FMEA)-a new
approach to methodology. Metalurgija. 2015;
54(2): 449-51.

14. Shahbazi D. Assessing and prioritizing health
safety and environment risk in hospitals (Case
study: Shahid Beheshti University of Medical
Sciences). Scientific journal of llam university of
medical sciences. 2016; 24(1): 43-54.

15. Farhani P, Jozi SA, Malmasi S. Presentation
of Strategic Management Program for Disposal
of Hospital Wastes Using Combination of
SPACE and Freeman Methods.(Case Study Dr.
Shariati Hospital of Tehran). Journal of
Environmental Science and Technology. 2019;
21(10): 117-27.

16. Hazari M, Saraei MH. Explanation and
evaluation of indicators affecting the efficiency
of waste management system Case Study: Yazd
City. Sustainable city. 2019; 2(2): 19-33.

17. Ali M, Wang W, Chaudhry N, et al. Hospital

1F0) bl | 099 0 ylouis | puiieis Jlw | oD sl )l g 55" calilige

Ol o g dosizo j)9lis LLw

waste management in developing countries: A
mini review. Waste Management & Research.
2017; 35(6): 581-92.

18. Anozie OB, Lawani LO, Eze JN, et al.
Knowledge, attitude and practice of healthcare
managers to medical waste management and
occupational safety practices: Findings from
Southeast Nigeria. Journal of clinical and
diagnostic research: JCDR. 2017; 11(3): ICO1.

19. Gupta S, Boojh R, Dikshit A. Environmental
education for healthcare professionals with
reference to Biomedical waste Management-A
case study of a hospital in Lucknow, India.
International Research Journal of Environmental
Sciences. 2012; 1(5): 69-75.

20. Murray-Smith RJ, Coombe VT, Gronlund
MH, et al. Managing emissions of active
pharmaceutical ingredients from manufacturing
facilities: an environmental quality standard
approach. Integrated environmental assessment
and management. 2012; 8(2): 320-30.

21. Eslami A, Nowrouz P, Sheikholeslami S.
Status and challenges of medical waste
management in hospitals of Iran. Civil
Engineering Journal. 2017; 3(9): 741-8. [Persian]


http://dx.doi.org/10.18502/ohhp.v6i2.10303
https://ohhp.ssu.ac.ir/article-1-356-fa.html

[ Downloaded from ohhp.ssu.ac.ir on 2026-02-25 ]

[ DOI: 10.18502/0hhp.v6i2.10303 ]

Oy ¢ o jy9lis” jLLw

bl (b3 Wilowwy a9 Ol yblro b 55l

Hazards Assessment of Medical Waste Unit of the Waste Management
Organization Using Failure Mode and Effects Analysis Technique

Sanaz KEESHAVARZ MOTAMED?, Samira GHIYASI?", Farshad HASHEMZADEH?

Original Article
CHoN

Received: 2021/02/01
Accepted: 2021/05/05

Citation:
KEESHAVARZ
MOTAMED S,
GHIYASI S,

HASHEMZADEH F.
Hazards Assessment of
Medical Waste Unit of
the Waste Management
Organization Using
Failure Mode and Effects
Analysis Technique.
Occupational ~ Hygiene
and Health Promotion

2022; 6(2): 157-168.

Abstract

Introduction: Hospital waste is one of the most important pollutants caused
by hospital processes. The purpose of this study was to evaluate Health,
Safety and Environmental (HSE) risks of medical waste unit.

Method: This cross-sectional study was conducted in 2020. The study tool
included the Failure Mode and Effects Analysis (FMEA) technique. This
research was conducted in three sections of medical Waste Unit of the Waste
Management Organization including collection, processing and landfill
sections.

Results: The FMEA results showed that the highest levels of environmental
Risk Priority Number (RPN) in the collection, processing and landfill sections
were estimated 245, 392, and 294 respectively. Furthermore, the lowest levels
of environmental risk in these three sections were calculated as 144, 80, and 60
respectively. The FMEA results indicated that the highest levels of safety and
health risk in the collection, processing and landfill sections were calculated to
be 252, 420 and 420, respectively. Also, the lowest level of safety and health
risk in all three sections was estimated to be RPN=90.

Conclusion: Findings of this study indicated that the level of hospital waste
risk is high. Therefore, reducing the incidence of catastrophic consequences
associated with these wastes should be considered a priority of the waste
management system.

Keywords: Hazards, Risk, Health, Safety and Environment (HSE), FMEA
Technique, Medical Waste
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