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Abstract

Introduction: Health care workers are exposed to vast number of occupational hazards.
According to the importance of protecting these valuable workforces, it is necessary to assess
various deleterious factors in their career to make right decisions in dealing with these situations.

Methods and Materials: In this study, first, all the hazards of different units of a treatment
center were investigated. Then, one of the units that had the most hazardous of them was
selected based on hazardous identification checklists. Finally, the most important hazard of
previous step were ranked by analytical network Process.

Results: The results of analytical network process indicated that the risk associated with
personnel safety in formaldehyde exposure regions, had higher priority with considering a
weight factor equal to 0.55 for all indexes. However, the exposure to anesthetist gases and job
stress had the highest rank, considering financial and credit consequences separately.

Discussion and Conclusion: Results confirmed that using analytical network process
along with other methods of hazard identification will accelerate this process and achieve more
trustable results. Moreover, it will facilitate the decision making process.

Keywords: Health hazards, Analytical network process, Health consequence

*(Corresponding Author) Mohammad Baratchi, Department of Environmental Management (HSE), School of Environment and Energy,
Science and Research Branch, Islamic Azad University, Tehran, Iran. E mail: mbarat84@gmail.com

1


https://jps.ajaums.ac.ir/article-1-160-en.html

[ Downloaded from jps.ajaums.ac.ir on 2026-06-13 ]

ol ol sgy 9 Sub g eole elzo

1PV gliwoj «lg2 6 lauds @ jouw Jlw

Wl Wy Sl gy pilil 3 (Silng O bl b 5
Vgl 1T (s gemin 5 MF ] Aas

U.J”‘ Ldlj.é_? uéj‘/.}.j S ) .]a.'?uev\g.ii‘: sQuﬁj}JJ t}l& J.>U L;«‘)A.wl JbT amb HSE (GBS .]a.:m C":’,J’i"““ ej;\

Sl 5 ) B Ceal 4 a5 L 45T A (o (a3 Dl bl 5 5me 53 (g a3l e 5 douie
Ty o pas 53 oralio lapeanas 01 6558 ol 55T (i Oy T Calibue Jol g b ¢ 50 L
.n)f':l;;ﬂ

b e 51 (SS9 il gany p Lo yn 3 10 0S5 Calien (glactom 5 Ol bl alST Il andllan o 5310 5595 9 190
ol 53 s 8 bl O bl Ll (glacd 68 oSS prlan s g 35 S blus o 2 gyl S
L Gy 455 (SIS o g5 SSaSTL 5585 ) sk | Al o Sl blive oy tege

PSS 53 bl S 3 b agrl e 3 Jow y gml b a5 je 0 e 4S5l 0L Ol blin g Lalis s Haidly
L aglge 810 5ok Hlael b Jlo dtaly 538 b ys b bl .5y ol o i (1013 /00 055 L la asls oIS
535455 o AV Pl ik el 5 5 e slSE

Ol ble glolis S5 (sla syl pon 4 IS o 335 3l o3lizal &8 Sl OT (STl oy 55306 "ot § 2o

J.;iTJ.éJJJ*.Jgi,.cl.!.\:gJ>-\f)>W)»Jf@;:\.&dJ{G@Lﬁiﬁ-\)&T}cﬂ\d\ﬁ-luf&\}\L&[{

33 g0 & S rmds

il doly (gl o unT 5 ¢ 2l Ol bles guals” Solods”

oy Sl a5 L gl se ol Sl 5 3BT
sge DLl b oy 5 v oled (V) oSSV 4 (oS
B a0 5 e aresdl Olale (i S Jsdeds
(S8 S BRI S 85 58 Sl (S d0) Cews 53 0 s
03555 a3 O 38 g Ll 31 glow cplor| b s (65 g 25T
arl e plo b sles b g5 Ol )ley QLS = x5 s

V&) il e o8 as
Sleslinal s os g sl al el Sl 4 O Siin g3
Llo3 yod o3I OF Sl blove gl 4y Comd ks sla s,
s Seas ploslsle Ll o ot skien (A A)

Aoddo

55 (1) a8 s O 1y 5o blie s 51 ok Lo
5550 YOTV v U ol st VLI gladslio jlag 53 Y00 L
FIN Ol spe a3 a5 Gl ol 3 58 51 50 Sl 5 (5 5les
r\.fd}f)lS\“ Al sl sl oleds 5l leg Lo s
S Sl e s 48 S D15 e o(T) AL e 23
Lo (M) als 53 8 s 5o i sie 31 (Sl 220 52
A axlge (63L 5 Jad ol bl

A 1y Jo Ol la 53 &S Jliblre o St 51 5
agr) 5o (9) 553 508 Wile e Sl Vs Jals S s

S5 5 5 s 008305 (Dl ke Aol oSl 13T o830 HSE 5 laoms e 055 (U gts sk 53)

mbarat84@gmail.com : s =I5l SAVYFIEVAAVY b il


https://jps.ajaums.ac.ir/article-1-160-en.html

[ Downloaded from jps.ajaums.ac.ir on 2026-06-13 ]

ouadlils Mz (5 aSppuesas gy Uulwl g il g Sl blao oL )l

< UIJLSmgu._?.J"IJ:-M

Qlﬂ‘v\.e\@kfﬁ&s)‘)ﬂjbkﬁaﬂ‘v\ib&mf‘)ﬁmv\ﬁjj-)\-.)‘lM
(YY) s Sl Jstnn s Sas 53 Sl oy 2l
Sl St ¢ g0 Slbls glabs bl aa g

(YY) Gl (5 00 Sl S slire s g 22

W w95 9 3lge

1)) g 53 abaio s 5o ) YO Sl g1 e y3 anlllae )
L;uwdla?w&u.:olyuu@uudlﬂwu&b
SOk by 51 S S 3 Olslan 5o malig Sleas
;,\ﬁ:gj;g-);J;-Ual.mrt?g\ml{wo\ﬂ:&dﬁ)w,\z
3 Sogy Slod Sleds olatl O 0 4 el &3l
G las 05 aasss & ax 5 L (V) 55 o plonil 0T s
st 5l S Sl Cledst dsly ol il glacals
3,8 D) a0

Slasl s ,m ol s Ol oy sladrls alS Ol bl Iy
el il Dl blae s S a s alas s odalin g g e
osba L s akb Ol sla A1y o 5o S Lo
st Ol sl O gl 3y 2al Aoy ol blsa ) Jgokor 55 s
sl cJ{J;

5 bl Ol blie alie s Ol lags oy s 3 Lo
a5 S 3 el Lo oy o olsl s 45 LS sy 4l
o e GBI s Wl g5 5 e plulid O bl sl
Shls Cilien by S 53 sdd slulid o blis ¥4 slaas |

S b D boln 51 ol gl Sl 5 oneal 5 51 5 o 2o

QﬂJﬁW})‘)ﬁfﬁ))}(\')Ja\&}hﬂLGQLL.&)L«;J
Lf"“)j‘)‘\""\;-);L’L;j<\\>')‘J\°J‘:JL1))‘:)}A‘)“L°M\
&ﬁ)ﬁﬁﬁh)‘uuﬂsq,‘}uu\ﬂuﬁj&)baﬁ¢bu\
(\Y)g:,..wl.ﬁ QL\M)LA:J‘)J QTO@‘J-)CA?LMQ QJJ.:
a3 pobat b S ol Sladlas 5l g ks
ﬁ&.««ﬁ)w}f@u(\\c<\V)CM‘aJwrt>u‘u‘J19\>m)\
bMtbu‘Q‘)KAA)Lg/.;;L@;—ja..nj;AsuLL»)LNNJ)JQJJP
(\O)C,wu\eMgﬂokWJ‘bhﬁfJﬂb&ijdijb)
5 s Dbl ghu sl s plebis Caesl w5 L s
S e ol 3 e Hlre S Sy 2Ll s e
503 31 0 2 S O 31.019) sl ol ol S
L;\}jL@.!‘)LM QLA)J)JUM‘JJLEJJ‘ dujh—w&‘./\@‘)stﬂ
(W) S wiks s olosil 3o o 2 40 Lol 552 51 6K
s |y BI85 Colem 5 ole Olos Lol ol S 4>
Sl cle s Jrsos § ol (VA) dsl el ool sl b
Sag oo e 3 Jolie K5 (ol 1 i esdae Oy ol
08) 13l e (5slan

Lb S el Sy chls bl K slac s ans
ool Slsabol J 53 LB b 0F [2alS 51l ses 0 0 J 28 5

O gl s il Al g O b lSee = J g

Sloend 5

o bl o bl 3,

‘M}ﬂcﬂi{éb}ucb;;)}} L5"<-'~J3'9

ﬁy‘dzju)ﬁcau&)wchuéb“i\y dw

Sde Yokl J8 (LSS Ol - (Ses S

sl )
bbb sStdagns  Sidw
Sl Jad el (500 (SIS0
Sl 5 Gr o (KBS 5 (Ko g gy (SOb 5 (Shp 03,55 e - sl Y
pn Sa0l 5 OB (53l B me « Ghe b 5 G phe Loy - Sl e Y



https://jps.ajaums.ac.ir/article-1-160-en.html

[ Downloaded from jps.ajaums.ac.ir on 2026-06-13 ]

19V Glimoj «lg2 6 louds o o Jlw

yols g ala
—

\J/

\ 19950
2oLs Gy 0 il

(V) G148 Jubows Al 5V IS5

role ads 5 4l Jlle sl g i 550 sla 2t ls
o2 aes S BL gl U 5 IS S0 s bl el
ol s aal)) 53 Dbl Jeld 45 L5 S o as e
1) @l (Cr 0 Gy 3l polis S5y aaily) (S50 5 (Cr 52
3ol s p Jhal gl ls b a5 L Sl sl
sboml L3 e Sl edel s laan S 5 23l gladely
DIl e 5o aS eddsbm |l DLl a5 L day dl e 55 S
5 odel oy S50 05 51 dad e 0t el 3 S s
Jolo bsasliins ) 8 3 513 Sy Lol s Ll s
3 Sltlie e G lapast i ool baay 8 4l
Al b b agrlpe c it sl Sl bl Jols oS Loy S
o Loty 58 5 b ot 4 a5 L s g s sLa3E
L el g Sy 5l e cpl 53 (F) A planil K0S &
L aslie 53 0l S5 55150 Comal badaly 5o 1) 555 IS s
Saaty L3 sla e b 5 ol rnd Slme 4 a5 L 6500
FY 0P (Y Js) e (el

baay 58 e 0ok plodl e bl W st 55 e 5k 4,
L) bl ol dsl s po e mdlg el sl a5
ol s A3 3 L gl g 51 S o oS (1 Cmnl 4 5
plomil 5 Sos w8 533,50 55 295 Sleglie 5 5 (et &
ssk Il s s ol lis sol oy Gla 553 S
35S (Seoa Ll (85l g o 5 Lkl (I Lr e
2olal s 4 L slad oS ol e sl (Bl )

ol il S 9 S jul s pole alzo >

e b L agarlpo ile Jid oilig 5 5lntil 5 G VL
Ol s sl OISGl U 2d5g 38 5 Sloys and slasls
S Obs 51 5335 s S Al pl I o (g lial
Sty 20l o 2l b e A 4 S 5 s a1
L1 ol S Ol sl (5145 bl ulidylS Juls oS
S 8 93 Oliwslen Sl 5 (28 J s HSE &y ke
i bl L3 gy ab gy e Aol 55 Jle O JBlas il b
(HAZID: Hazard Identification) (sl Sx plul 5oy S
(V) iy S sy aib

Sl s Ll S8 0L b HAZID (gl S leslaal b
ol 5l ble 5 )8 S B 5 o glacds lulis
Gl a5 Ll (Y0) w5 S eslinul e o3V
350 ags OB o i LS Sy obisl o Slo o b 0
A4 by e S b (HSE: Health, Safety & environment) 4.5
SYU Ll glols glaay 55 s ol s S bols oS
el s ol S5 p3Y .65 8 ORIl HAZID lad s |
L a5 s 5 e s 2 se gl S (80 45,
5 G bl sy auw s olr fes GBI Ol bl
AL gl aib e Cog 5 il O bl il
slaas,y 5V Colg s s Lus S ) Sl bl IS
ANP (i) as (83055 5 558 S gl el Cogmr ol bl
4 atske 58l pj) Super Decision | ;5! ¢ slesland b
(VP s 813 BT 35 g0 (e Jebos il 3 Jebos 5
oo S Al B yxe Saaly alew sy ANP (glaSid o 55
5-23) .(YV) 3 s (AHP: Analytical Hierarchy Process) ;| (g >
Tl Ole Blize Jaly) sl Ul 5 (Saols 4 ANP
a o JLem ANP (YA) 353 o b 3 50 O likaze 5 (6 1S oS
Slaglie o Sl ag=Y (Jde 5 aiese Ll sbw=) s yls
Ot PTG Sl s T Lu sl s s
(YO au

(Cy kibe laais ) Lol slaas sazma Joli ANP oS il
10V J52) sl e (Cry A5le bae 9) LT (slaas gazms 5 5
Sl O e yedins LSS ol Slasiie plul 5
g o sl ANP Sl Ll 5o e S 5 el 5 s oY


https://jps.ajaums.ac.ir/article-1-160-en.html

[ Downloaded from jps.ajaums.ac.ir on 2026-06-13 ]

ouadlils Mz (5 aSppuesas gy Uulwl g il g Sl blao oL )l

< UIJLSmglI_?JIJ:-M

(YA) saaty wlul wlio-Yd g

ald <y 5 Coot] Ol
Aed B a5 L GLSS Sl ghls o blke 5 s 2l Sl A
w;@f&)\.&»L;ﬁ;j\é el oS ¥
S e 6,500 5 K e 0
3503 el (5 pi Sle 6503 51 S S Sl L v
ot (6 5VL Sl el s 603 51 S sl b el L 4
0,8 o o3 VL 35lse o 45 la 55 i el L Y_¥-5A

g doly 4 4 5 b KU 4 S oty B et Ol oo 0 goas 53 05 5 bl a5 ¥ s

j s b 5 S
SRR LUV S - T S (R SR Yo¥f o0 5 vV oA A5l b agr| e
L o 2! 9 AV £ 0 ¥ Y Y ) Y f 0 & VvV A A L5l 5 agerl e

A5l b agrl ge UV S 2 S

Y fr 0 £ vV oA A st B L aglse

M&)}Lj@@(@\ﬂjbimvjjbw.bxlé.@
w)f3)_5/4@bw)\u)debdbboijwé\&&
adS as a5 LM 055 b LSl B L agrlpn |3 al s o
Lo ol bbie s ol o YL 6l 0l rl;u'\ Sl s
Glesn b dad e mal 5 5y Lo Lagrl o0 blies o s

Lxls 13 /YA 5 /XY
bl aS S O (Sl Sl ) s 5 e
e gl (+/00) A5 o b agrlse coly 55 ez
e S Ll pe b sly Lasli il 4 Coeal
Ly 8 amlie 53 end 53 i3 S 4y o YL Sl (4/FF)

(¥ dsdr) 55 en

S5 i 9 Sxy
b S 4 K2l e Sl glis dher 31 a0k ey
GBI (Ol lagy Cilisen ooty 53 5 A3l e ol bl
S ol (g iy Ol bl (glyls s ¢85 4 ars L Jes
D)1 530 5 sl 5516 5 Dl o ol p 40 Ko

e 4 ok 135 (6o 4o sl ]y ails ;5 et Jlas!
J e ol 5l ey (FV) 3503 5 4 5 iate LS 5 (6,5l L
U312 Super Decision | 33| SUSE Wesls 03 S 5,1y 5 848
0550 i ile s cadsl G Sle g Sulg 5o 5 A pll
4 Al gy e e g2 93 3l 0T 53 4 03 S alows >
S Gt s alg 3 () s | e OLSS Sl

ol oy 13l p 5 Sl St cnl bl Gs oS Ly S

by
onBuVVCjw)JHAaDQ\}Uub;ibu&j)bﬁjgh
M)}Q.’Lw(.,\.@;ﬁ)l}r.ﬂ.s\}L}.ﬁsfu‘kbu;dl}uéuojﬁ)é
j&FMJJDwa\VQ)waU,\;M&LLJM
(5LAWJJJA\/§JZJ\.L€_:C)‘JJ¢L>LAQMJJJJjA\9;)L>r.d_:\
el Olble s s N gy aib  aove S
%}‘y}bfﬂ&wbo}l}uﬂ@gmbcﬁabokwv
R N . Bk CBLEP-T FRTILS e
c]a—wjiajb\}w\“‘w@cﬁ‘w).}ajbwy‘fw‘i@u\kt}w
&&Zwﬂ\jwlméujgbw‘yokbujbjbﬂ
G Sl oo 53 Culg 53 5 U s Sl o YL 115

aiybase Coealbager w5 ulb Coeallin 50 ¥ o


https://jps.ajaums.ac.ir/article-1-160-en.html

[ Downloaded from jps.ajaums.ac.ir on 2026-06-13 ]

19V Glimoj «lg2 6 louds o o Jlw

ol il S 9 S jul s pole alzo >

Sy 455 2 VG el 12 o Jos GBI sl (6 S e o s g e = g

b aglyge cﬁ‘e‘-é—_?'f sl My dely R ] Sl Gia
s s LSl PN sl Rl Sb )
a5y 5L
. N . . . N N . N e C L RS
HSE
. . . \ \ \ \ . \ Jla| Jlec|
.}aw.ub_
. ' ' JYAVY  OFATE YRAD . R Y SRYRYY S
)
JASSY Y UYO  NETE oY . JVAOA YR YRS Ll ot
APTY JEEEY VO /0ras . JPYOL  YAYY  SOOYA OTVA  xilig el
. , . . YAOA AYED FVA YT ATV Ll il
. ' ' VE¥AY  0ATS 4/154Y . JAAD e PRI
3L agnl
: ~ VO NOVE DY) FAYA . Jo¥se fr2 2 e )
RWRY laay 5
b3S L gl
. . CUTIAY OYYAY Y . S¥Ee . ST R

rJ&uLﬁlSW)JANdeUJJJJ(Q@wa{W
3 (FY 0PV i S ealil (5550 gy alllan s ol
S S ANP GlaSed lows o) Jaw g 8- Ry 0
Sl pte 5L ) 5 55 5 el ol ealid baasy S mlan
2 G L 56 R el S5 Dlalllae wiles 0155 e 5L
L asy oVl Al 3 L gl se caalllan ol il 4y a5
sl sy s el Laxle 36 o ol s 45 5 5a5 S
orl 3 LT ol a3 4 58 ol el Ol 03 2 VL
56 n € S Joo GLGU (& 2 03 LS sk esle
boam 5 b Al ol s oS (FF) 553 e eslizal Col oo
S Dlads 4 O 3l oy 3L (S35 2 syl Sla ol
ssbilen i e eslizal ool Al s @ & ged JUisl 5 s
2o 93 Ol s asulle b sl sy Ol 4 &S
ol slgitoy o Sl 3 gl Ol e (YY) LSL o oD (5,
Ll b sl Gl il pmaite A5 ezl Lo 5
st palie 5 el Dol ol s g /T 055 L1AAY JL
i 3lesle ol 5 (FO) AiL o Jlade fpmed 35 Olpl 55 Sloms
sl bbssols o5l S 5 ST kel il cudl

355 S S eIl (935 agrlse S pm w5 S L 3 e sl

slacde s Ol bl 1 mage 03 5 Ty g (5l Ol L
SV s 5 4555 sy 5 630 1A o i, 510
Skl Sl il 4 L3 S eslinad OF 51 36 Ol 1 Uast
Sl i ol G 53 (F9) 5 50 Sy U513 Wls 18
Sler pls 3 1y ole o Lals, 45 ANP 5 HAZID s,
Jal e e 5 el ol ol oslinal das o 513wy 0 3550
Ls S ey T Jaee 5 Sl (sl Ol bl 4JS
s Seslinal b o SOl s g5 0 plonil andllan 53 4S5
b Gaios ol 53 d(TV) 5500l o35l 3l 55 55,0 Sl ANP
5 Ol el 3l 55 55 Jlazl el o gdle iy et S
Slaastls Lo s a3l s glandlas s .l ol o)
o o3linal el (a5 J 58 b5l g (6 S eensss
e Jalgy 5 s, 555k 5 b et ls Sy IS0 b
ol s Sl eslid U sl Gt s (P FA) 552 e
cmelin g s Ol bl g sl cnlin Ll 5L 2
S VN0 Ul s st 53 5 dul b e lie LS sl
3 Sk (655 LA s S, DLl 5Ll (S 28
Cu ol S il iy Ssge s 5 3 S oS
() s 6 S5 ol glaeds 2 5 Shes 3 LS s


https://jps.ajaums.ac.ir/article-1-160-en.html

[ Downloaded from jps.ajaums.ac.ir on 2026-06-13 ]

ouadlils Mz (5 aSppuesas gy Uulwl g il g Sl blao oL )l

< UIJLSmgug.J"IJgM

oS byl Julge Lo sz 3 S (35 a5 5 AN,
el (OF) W jls 55 1 3 Sl 51 e ol 5 e xl
Sl s 55,5 e iy sladaly sl laad s
o ) 53 LI(00) Wl S 0Ly 1) Ol s 5 o il (g BLS ]
s 5035 15,55 5 Koz e bloe 53 ) Cond (6 208 ool |
s gy e Sl | 05 310 blbs oS 5 28 (5L 0
5 oS e wle ola, Kl Lol o s (w3l p
23 (153 elia d TS Aoy 0l aasie fo 6 ) \Sa
(OV OF) sls ol

g LS Sl OF (Sl G cnl 3l edel oy S
aosle cpl Ol 3153 e 4 ol 55 3L Jlezl &,
O 31 (56 sladaly 5 55 S| L Jos y o500 5 o
3557 1 055 e 0D S 3 sy s Ikl b 55 L
35,8 s Sy Sbisl a3 bl 0TL
d\@‘p@gU:j)j|a;m\6w\giﬁ§u@uw)>
S il sl S bl Ll Ko sl el e e
ol 03 533 8 o palazel BB ol ) 5 aT 3 ol (61!

SOy 9 K
cli.i.‘\.} L;*”\'L@J g_,-:}l.va )\ Jls U'l\ QKM_}; 4.1.;.«:} u;“Ju

GelosS ol 53 48 (S5l Ol sla Sy e 5 Ol (S p5le
Al e K5 W sad (65K

References

1- Tziaferi SG, Sourtzi P, Kalokairinou A, Sgourou E,
Koumoulas E, Velonakis E. Risk assessment of physical
hazards in greek hospitals combining staff’'s perception,
experts’ evaluation and objective measurements. Safety and
health at work. 2011;2(3):260-72.

2- Safety OSaHAFAHW. www.osha.gove (800) 321-OSHA
(6742) July 25, 2017. September 2013.

3- Priiss-Ustiin A, Rapiti E, Hutin Y. Estimation of the global
burden of disease attributable to contaminated sharps
injuries among health-care workers. American journal of
industrial medicine. 2005;48(6):482-90.

4- Harber P, Billet E, Gutowski M, SooHoo K, Lew M, Roman
A. Occupational low-back pain in hospital nurses. Journal of

ot 53 aks S5 e blius 35 Cmsl 4 a5 L (FV (1)
OTL o a0 Sy sl oK la3T 5 o BT e
et okas QLIS Lol g o (FA) Cl sl ol 551>
R aeads

o blie 4 by e oy cnl 3 el Bl blie s
Sy Al Jee OB s 5y s a8 L agl e
A gm 03lanal Oy 4lb g 5o 5 015 8l8 5 3l (LS s 5L 318w
sl ol e GUI 53 by (51318 5 ol sike  puam
Sladlas 53 cpimmen (Y4) 555 o il i slag les
ol 0l Col Jow 6D (695 1 L ls Ol Sl (g3da20
s gl s e e dv o [ en 4 5 (O) 00)
(NIOSH: National Institute for Occupational Safety & Health)
S gl ge Dlpe il 4 AL LT S, S 035 g
b Olae 055 YU sas OLES Sldlas N oY) Ao s
allles Lilen LT e &S ol os g 1 s GBI 5 a8
ClS pde o edle Sl (A 0 bs e LS e Sl
}Sbu.Q(OV).MLg&.NL»)L.iéL;:de:Sr,\p)«U@(,.:.,.:.,u
BYP TP ES LT CH P N (R Y PEPLCH WY
Ol s 52l ile T L agrl go L3551 oo Sl &1 5 s Sl
s dons 0L ol 5 (OY) L3 3 S f slacaul sl il 5 e
el el oy i diilas 55 50 et

Lole 5 sles ol blies (6l Lgd & a8 sl osls glis ladlae

Occupational and Environmental Medicine. 1985;27(7):518-
24.

5- Clarke SP, Sloane DM, Aiken LH. Effects of hospital staffing
and organizational climate on needlestick injuries to nurses.
American Journal of Public Health. 2002;92(7):1115-9.

6- Winstanley S, Whittington R. Aggression towards health care
staff in a UK general hospital: variation among professions
and departments. Journal of clinical nursing. 2004;13(1):3-
10.

7- Hekmat M, Rafati Shaldehi H, Salem M. Hospital accidents
prevalence rate and its affective agents in a military hospital
staffs. Journal Mil Med. 2011;13(1):53-7[persian].

8- DeRosierJ, Stalhandske E, Bagian JP, Nudell T. Using health


https://jps.ajaums.ac.ir/article-1-160-en.html

[ Downloaded from jps.ajaums.ac.ir on 2026-06-13 ]

19V Glimoj «lg2 6 louds o o Jlw

20-

21-

22-

23

24-

care failure mode and effect analysis™: the VA National
Center for Patient Safety’s prospective risk analysis system.
The Joint Commission journal on quality improvement.
2002;28(5):248-67.

Shojania KG, Duncan BW, McDonald K, Wachter R,
Markowitz A. Making health care safer: a critical analysis of
patient safety practices. Evid Rep Technol Assess (Summ).
2001;43(1):668.

Miniati R, Capone P, Hosser D. Decision support system for
rapid seismic risk mitigation of hospital systems. comparison
between models and countries. International journal of
disaster risk reduction. 2014;9:12-25.

Lahou E, Jacxsens L, Verbunt E, Uyttendaele M. Evaluation
of the food safety management system in a hospital food
service operation toward Listeria monocytogenes. Food
control. 2015;49:75-84.

Zaboli R, Karamali M, Salem M, Rafati H. Risk Management
Assessment on selected wards of a Military Hospital. Journal
Mil Med. 2011;12(4):197-202.

McCray E, Group* CNS. Occupational risk of the acquired
immunodeficiency syndrome among health care workers.
New England journal of medicine. 1986;314(17):1127-32.
Cardo DM, Culver DH, Ciesielski CA, Srivastava PU,
Marcus R, Abiteboul D, et al. A case—control study
of HIV seroconversion in health care workers after
percutaneous exposure. New England Journal of Medicine.
1997;337(21):1485-90.

Jahangiri M, Jafari S, Miri F, Keshavarzi S. Slip Risk
Assessment in Different Parts of a Hospital in Shiraz
University of Medical Sciences. Journal of Ergonomics.
2014;2(2):49-56[persian].

Lees F. Lees’ Loss prevention in the process industries:
Hazard identification, assessment and control: Butterworth-
Heinemann; 2012.

Pines A, Maslach C. Characteristics of staff burnout in mental
health settings. Psychiatric services. 1978;29(4):233-7.
Marine A, Ruotsalainen J, Serra C, Verbeek J. Preventing
occupational stress in healthcare workers. Cochrane
Database Syst Rev. 2006;4.

Udasin IG. Health care workers. Primary Care: Clinics in
Office Practice. 2000;27(4):1079-101.

Commision IE. IEC/ISO 31010:2009, Risk management
-Risk Assessment techniques 2009.

Russ K. Risk assessment in the UK health and safety
system: theory and practice. Safety and health at work.
2010;1(1):11-8.

Hofmann F, StoRel U, editors. Occupational health in health
care workers. Public Health Forum; 2011.

Hospital R. Hospital Introduce. http://razihostumsacir.
2016;2017.

Braband J. Improving the risk priority number concept.
Journal of System Safety. 2003;39(3):21-3.

25

27-

28-

29-

31-

32-

33-

34-

36-

37-

39-

40-

B.V SIEaP. HSE Manual. EP 95-0312 Revisron 0 26
September 1995. 1995.

Saaty TL. Theory and applications of the analytic network
process: decision making with benefits, opportunities, costs,
and risks: RWS publications; 2005.

Saaty TL. Fundamentals of the analytic network process—
Dependence and feedback in decision-making with a single
network. Tehran: Journal of Systems science and Systems
engineering. 2004;13(2):129-57.

Pastor-Ferrando J, Aragonés-Beltran P, Hospitaler-Pérez
A, Garcia-Melén M. An ANP-and AHP-based approach for
weighting criteria in public works bidding. Journal of the
Operational Research Society. 2010;61(6):905-16.

Azizi M, Yazdi MM. Decision with Analytical Hierarchy
Process (AHP) and Analytic Network Process (ANP) and
their applications in science and wood and paper industries.
Jahad-e Jahad Publishing Organization; 2014 [persian].
Saaty TL. Decision making with the analytic hierarchy
process. International journal of services sciences.
2008;1(1):83-98.

Saaty TL. Analytic network process. Encyclopedia of
Operations Research and Management Science: Springer;
2001. p. 28-35.

L Saaty T. The analytic network process. Iranian Journal of
Operations Research. 2008;1(1):1-27.

Saaty RW. Decision making in complex environments:
the analytic network process (ANP) for dependence and
feedback; A Manual for the ANP Software SuperDecisions.
Creative decisions foundation, Pittsburgh, PA. 2002.
Spence AA, Cohen EN, Brown BW, Knill-dJones RP,
Himmelberger DU. Occupational hazards for operating
room-based physicians: Analysis of data from the United
States and the United Kingdom. JAMA. 1977;238(9):955-9.
Buring JE, Hennekens CH, Mayrent SL, Rosner B,
Greenberg ER, Colton T. Health experiences of operating
room personnel. Anesthesiology. 1985;62(3):325-30.

Liu H-T, Tsai Y-l. A fuzzy risk assessment approach for
occupational hazards in the construction industry. Safety
science. 2012;50(4):1067-78.

Lo C-C, Chen W-J. A hybrid information security risk
assessment procedure considering interdependences
between controls. Expert Systems with Applications.
2012;39(1):247-57.

Yang Y-PO, Shieh H-M, Tzeng G-H. A VIKOR technique
based on DEMATEL and ANP for information security risk
control assessment. Information Sciences. 2013;232:482-
500.

Yang JL, Tzeng G-H. An integrated MCDM technique
combined with DEMATEL for a novel cluster-weighted
with  ANP method. Expert Systems with Applications.
2011;38(3):1417-24.

Boateng P, Chen Z, Ogunlana SO. An Analytical Network


https://jps.ajaums.ac.ir/article-1-160-en.html

[ Downloaded from jps.ajaums.ac.ir on 2026-06-13 ]

ouadlils Mz (5 aSppuesas gy Uulwl g il g Sl blao oL )l

< UIJLSmgug.J"IJgM

41-

43-

44-

45-

46-

48

Process model for risks prioritisation in megaprojects.
International Journal of
2015;33(8):1795-811.

Chang B, Kuo C, Wu C-H, Tzeng G-H. Using Fuzzy Analytic
Network Process to assess the risks in enterprise resource

Project Management.

planning system implementation. Applied Soft Computing.
2015;28:196-207.

Buyukoézkan G, Cif¢i G. A novel hybrid MCDM approach
based on fuzzy DEMATEL, fuzzy ANP and fuzzy TOPSIS to
evaluate green suppliers. Expert Systems with Applications.
2012;39(3):3000-11.

Gannon P, Bright P, Campbell M, O’hickey S, Burge
PS. Occupational asthma due to glutaraldehyde and
formaldehyde in endoscopy and x ray departments. Thorax.
1995;50(2):156-9.

Hemminki K, Mutanen P, Saloniemi I, Niemi M, Vainio H.
Spontaneous abortions in hospital staff engaged in sterilising
instruments with chemical agents. Br Med J (Clin Res Ed).
1982;285(6353):1461-3.

Mazinani M, Shokrlou MV, Khodakarim S, Kheiry H,
Mehraban AM, Zendehdel R. Evaluation of occupational
exposure to formaldehyde from selected manufactures of
dinnerware melamine productionin Tehran. Safety Promotion
and Injury Prevention. 2015;3(2):111-6.

Binding N, Witting U. Exposure to formaldehyde and
glutardialdehyde in operating theatres. International archives
of occupational and environmental health. 1990;62(3):233-
8.

Bono R, Romanazzi V, Munnia A, Piro S, Allione A, Ricceri
F, et al
Formation in Workers of Pathology Wards: The Role of Air

Malondialdehyde— Deoxyguanosine Adduct

Formaldehyde Exposure. Chemical research in toxicology.
2010;23(8):1342-8.

Sancini A, Rosati MV, De SS, Casale T, Caciari T, Samperi |,
et al. Exposure to formaldehyde in health care: an evaluation
of the white blood count differential. Giornale italiano di

49

50-

51-

52

53

54-

55-

medicina del lavoro ed ergonomia. 2014;36(3):153-9.
Volquind D, Bagatini A, Monteiro GMC, Londero JR,
Benvenutti GD. Occupational hazards and diseases related
to the practice of anesthesiology. Brazilian Journal of
Anesthesiology. 2013;63(2):227-32.

Boivin J-F. Risk of spontaneous abortion in women
occupationally exposed to anaesthetic gases: a meta-
analysis. Occupational and Environmental Medicine.
1997;54(8):541-8.

Guirguis S, Pelmear P, Roy M, Wong L. Health effects
associated with exposure to anaesthetic gases in Ontario
hospital personnel. Occupational and Environmental
Medicine. 1990;47(7):490-7.

Hoerauf K, Lierz M, Wiesner G, Schroegendorfer K, Lierz P,
SpacekA, et al. Genetic damage in operating room personnel
exposed to isoflurane and nitrous oxide. Occupational and
environmental medicine. 1999;56(7):433-7.

Hoerauf KH, Koller C, Taeger K, Hobbhahn J. Occupational
exposure to sevoflurane and nitrous oxide in operating
room personnel. International archives of occupational and
environmental health. 1996;69(2):134-8.

Patz JA, Jodrey D. Occupational health in surgery: risks
extend beyond the operating room. Australian and New
Zealand Journal of Surgery. 1995;65(9):627-9.
Schernhammer ES, Hankinson SE, Rosner B, Kroenke
CH, Willett WC, Colditz GA, et al. Job stress and breast
cancer risk: the nurses’ health study. American journal of
epidemiology. 2004;160(11):1079-86.

Silén-Lipponen M, Tossavainen K, Turunen H, Smith
A. Potential errors and their prevention in operating
room teamwork as experienced by Finnish, British and
American nurses. International journal of nursing practice.
2005;11(1):21-32.

Sexton JB, Thomas EJ, Helmreich RL. Error, stress, and
teamwork in medicine and aviation: cross sectional surveys.
Bmj. 2000;320(7237):745-9.


https://jps.ajaums.ac.ir/article-1-160-en.html
http://www.tcpdf.org

