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Abstract

Background and Objective: Anesthesiologists are exposed to significant risks
due to advancements in the techniques of anesthesia and surgery, the
emergence of modern equipment and drugs, as well as increased
responsibilities and expectations. Therefore, the present study aimed to
provide a model for assessing the risks and hazards existing in this profession.
Materials and Methods: This is a descriptive study. Initially, various sources,
including interviews with three experts and reviews of articles, were used to
extract occupational risks in the field of anesthesiology. Subsequently, the
study criteria, including consequence, probability, and exposure, were
determined, and the weighting of these criteria was calculated using the
Analytic Hierarchy Process (AHP) method. Finally, the prioritization of
different risks was determined using the combined compromise solution
(CoCoSo) method.

Results: Based on the weights of criteria using the AHP method, consequence
with a weight of 0.43 was the most important criterion, while exposure with
a weight of 0.27 was the least important criterion in this study. Furthermore,
among the investigated risks, inhaling anesthetic gases while wearing a mask
and filling a vaporizer (R5) was selected as the most dangerous risk, followed
by skin contact with scrubs or blood, patient's secretions, and infected tissues
(R1), as well as needle sticking during venipuncture and patient's spinal
anesthesia (R12), which were selected as the second and third most
dangerous risks in anesthesiology, respectively.

Conclusion: In this study, the consequence was identified as the most
important criterion, and the risks of inhaling anesthetic gases during mask
ventilation and filling the vaporizer were determined to be the most
significant occupational risks in anesthesiology. Furthermore, it was
established that the proposed method can be used for risk assessment and
prioritization of occupational hazards in anesthesiology and other
professions.

Keywords: AHP method, Anesthesiology, CoCoSo method, Fuzzy logic, Risk
assessment
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Extended Abstract

Background and Objective

The occurrence of accidents and occupational
diseases imposes significant costs on various
organizations and can have direct and indirect
severe effects on the lives of workers and their
families [1-3]. Moreover, these incidents are
considered the third leading cause of mortality
globally, resulting in a loss of approximately 2.1
trillion dollars [4, 5].

Despite conservatively reporting occupational
accident data in developing countries, the actual
costs associated with occupational incidents in
these countries surpass those of developed nations
[6, 7I. In Iran, the occurrence of occupational
accidents incurs substantial costs, impacting
victims, their families, society, and employers the
most [8-15].

Among these professions, anesthesia is associated
with significant risks due to advances in anesthesia
and surgical techniques, the emergence of modern
equipment and newer drugs, as well as increased
responsibilities and  expectations [16, 17].
Professionals in this field are exposed to numerous
hazards during their duties, and even a simple
needle from an unknown source can induce severe
anxiety and fear among these individuals. The
health of those employed in this field is significantly
affected by occupational and social pressure in
their work and personal lives [18].

Given the aforementioned, and to improve the
quality of care, enhance communication between
hospital staff and patients, as well as reduce
complaints related to medical errors, minimizing
potential risks in this profession is of paramount
importance [19-21].

Risk assessment involves the process of identifying
potential risks arising from hazards and
determining their acceptability, as well as
forecasting the severity and probability of an
incident before it occurs [21, 22]. Different
qualitative or quantitative methods can be
selected and utilized to assess risks in various
occupational settings [23]. Traditional risk
assessment methods have several drawbacks,
particularly in the Fine-Kinney method, where
individuals' perspectives are measured using pre-
defined tables and values, which may not fully
reflect  human  thought  processes  [24].
Additionally, the use of the traditional Fine-Kinney
method can lead to increased ambiguity and
uncertainty [25-29].

Therefore, a comprehensive study on risk
assessment of anesthesia hazards using the
combined AHP-CoCoSo method in a fuzzy
environment has not been conducted to date. For
this reason, this study aims to propose a combined
method for evaluating occupational hazards in the
field of anesthesia.

Materials and Methods

This study is a descriptive study. This section
provides a combined occupational risk assessment
model using the Analytic Hierarchy Process (AHP)
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and combined compromise solution (CoCoSo)
methods. Risks in the anesthesia profession were
extracted by reviewing various sources, including
articles, interviews with three experts, and
individuals working in this field. After reviewing 22
risks, they were selected and included in the study.
Given the limitations of the traditional Fine-Kinney
method, in the second stage, the qualitative scores
for each of the hazards were determined using the
linguistic terms of the three experts and a fuzzy
seven-point spectrum. Subsequently, following the
fuzzification of the qualitative values, the weights
of the severity (C), probability (P), and exposure
frequency (E) criteria were calculated using the
AHP method. The prioritization of risks was then
performed using the CoCoSo method. The methods
used in this study will be briefly described.

The traditional Fine-Kinney method was introduced
by Kinney in 1976 [30]. This method employs three
criteria, C, P, and E, to assess various risks. By
combining these criteria, the Risk Priority Number
(RPN) will be calculated. The scale for these three
parameters is displayed in Table 1, and the
interpretation of RPN is presented in Table 2.
Yazdani et al. introduced the CoCoSo method for
ranking and prioritizing various options in 2019
[31, 32]. The combined compromise solution
(CoCoSo), known by its abbreviated form, is a
Persian translation of the combined compromise
solution. This method, also suitable for evaluating
and prioritizing hazards, attempts to rank options
based on higher priority using three distinct
functions [33].

The AHP method is a multi-criteria decision-
making method introduced by Thomas Saaty [34].
The AHP is a multi-criteria decision-making
method for weighting criteria and selecting the
optimal option based on pairwise comparisons.
This method focuses on determining the weight of
criteria and prioritizing options using expert
perspectives (Table 3).

By converting the qualitative risk matrix values into
a fuzzy decision matrix using the values in Table 4,
the various risks were prioritized after
defuzzification based on the values in this table.

Results

First, the criteria weights were determined using the
AHP method. The results of weight determination
using this method indicate that the criterion of
severity is the most important criterion in the
current study. Additionally, the criteria of
probability and frequency were the second and
third most important criteria in this study,
respectively (see Table 5).

After calculating the criteria weights, the CoCoSo
method was used to prioritize various risks and
determine the most important hazards in the
anesthesia profession. These values are reported in
Table 6. Based on the results obtained from weight
determination using this method, it has been
specified that inhaling anesthetics during mask
ventilation is the most dangerous risk in the
anesthesia profession. Furthermore, contact with
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sodalime or inhaling vapors emanating from it
represents the least risky aspect of this profession.

Discussion

Using risk assessment methods, risk reduction
measures should be prioritized, and necessary
resources should be allocated [36, 37]. The study
by Kuleshov et al. assessed the severity of the
consequences of an incident as one of the
components of occupational risk, emphasizing the
severity of the incident as the primary element in
assessing occupational hazards [38]. The results are
consistent with the present study. In this research,
weights were allocated to the parameters of
severity, probability, and exposure frequency. In
line with the current study, their results indicated
the higher importance of the severity criterion
compared to the other two criteria [35].

In the study by Berry et al., anesthetic gases were
introduced as the most significant chemical hazard
in the anesthesia profession, which aligns with the
results of the present study [39]. Additionally, in the
study by Andrade et al., it was indicated that
chronic exposure to anesthetic gases may lead to
issues such as headache, nausea, drowsiness,
fatigue, and irritability [40]. Furthermore, a study
conducted in  Turkey among  anesthesia
professionals showed that 82% of them can smell

anesthetic gases, indicating the significance of
anesthetic gases in the anesthesia workplace and
reaffirming the results of the present study [41].
The respiratory system, digestive system, and skin
are the most vulnerable organs to anesthetic gases.
While the maximum allowable concentration of
anesthetic gases in the operating room is known,
their concentrations are usually not monitored and
may exceed the standard limit [42]. Although the
carcinogenicity of anesthetic gases for humans has
not been reported, their carcinogenic potential has
been identified in animal experiments [43]. Needle
stick injuries due to injury caused by the entry of
sharp objects during medical procedures and the
consequent introduction of biological agents into
the body can be a hazard for anesthetists, as
confirmed in many similar studies [44, 45].

Conclusion

The results of this study demonstrated that the
combined AHP-CoCoSo method can be used for
assessing risks and prioritizing occupational
hazards in the anesthesia profession. Additionally,
in this study, the severity criterion was the most
important, with the probability and exposure
frequency criteria being the second and third most
important criteria, respectively.

W VEY 50l oF oyl Voo ,y99 (148 o ol msdigen aloxo


http://dx.doi.org/10.32592/joohe.10.3.179
http://johe.umsha.ac.ir/article-1-885-fa.html

[ Downloaded from johe.umsha.ac.ir on 2026-02-02 ]

[ DOI: 10.32592/joohe.10.3.179 ]

JOHE

S > Cudling) wikigo dlno
A1) tolxio AP 3l oF oyl Ve 0590
https://johe.umsha.ac.ir

AL

UMSHA Press

AHP-C0oC0S0 (s sigy @l 31 00laiw! b (5 o g Jo S 5 (90 4f

Y ‘SM Lo ‘T@dlm Cﬁ‘ ‘Y‘_gélgi‘;.c ts"))""" Ga.‘am ‘YW FYRC P

‘@Mﬂ w’)é‘

Olnl e (laes (Sig pole oIS (g emriils Dladion dieS wllage oasiasls!
Ol eolen (o (S pole olKtils ¢ Sl 005l (6 yuiigh 09,5
Oyl laen (o (S pole oKzl (glad > cublagy (cwdige 0g,8

ouuSe

oz 5 s sy 0 48,5 090 slacd i o s pedse Jad o JoLb ol 3liSus g ale
2 gl 5l Ll s gt wiyllby (il 5 g asaz glag)lo 5 oo Dliad sl (eizeen 5
Sey bl oz @S Al Baal g Luly cnl o 20l agh g cnlil s 6l Dlilas (S 5ee
A bl Jed ol )8 99290 Ol jlas

0y duw by dliae g calisee polie 5l enliiul b st .l hrogs anlllas G adlllas ol (B (095 9 Slg0
bl )3 35 glial rdor Jid Glaciun, «Vlie (oujp 9 E9d90 Ogelm SI GHIo lils
Analytic  (ss, b blxs cnl 055 5 e azlse (558 5 Jlail cmad ols addllas (slolxs
CoC0S0 jbg, ;3 eslaul b calzsee slacsias, bb,o .as acul=e (AHP) hierarchy process
A gl

et IFY (59 b €oady Jlxs 0 asie AHP (i) L lajlxe (359 gt gl (bl sloasSly
Sl ; (m rizmes Sl anlllas (ol 55 jlre (0 FE0lnS TV (50 b €agzlge (uilS)9 JLne 5 Jlne
5 Sty 5255yl (R5) VADOMIZEr (10,5 51 5 (555 Sl plSin (5 S)l5 Glinkias] (g 3,90
SrSS 5 o> o3 Sl Josi 9 (R1) (59 009)1 (slal b o o 5 o595 b 0l Sl b Cansgy poles
s S (g ydign Jad 50 sy Sy Grases 5 oresd Olsieds w4 (R12) Jlosy Jlall 5
plin (chsper slasls Blicil 5 e G pte lyis @ S0b Jlas adllhe ol o i S 4
(AT (e WA (sl 6 pedgn D Sy (ks Ol VAPOTIZET (15,5 5 5 (5 o5 Seole
Grebgp Jad o s ol gancaglsl 5 Sy, b)) Sax Slgee @oleiia gy Wb
5505 1,8 eolazwls jge

5005555 by AHP g, (551 Bhaie «(5 pdipn Sy 23] islS OBl

VELY/F 5 el el ys gu b
VRV rallie il g g,
VECY/-VIVO i 4y dy G yb

VEY[ A F el Ll gy b

iy pale olBudls (gly i Gsi> peled
o Lgions fken

09,5 (5 s Liie 1) ghummo 0w g3
pole oRisls  ( Saplyy  easisls
Olnl e (oo o
mtn.askaril@gmail.com : !

Slaig, 3aali 5l oolitwl b (g pdgn Jid Sum,y b)) Lte «6 ,Sme t > pl ((dlo ¢ abnas (sobl e o) rae taiomma ¢ o tmy0l ¢ Sllals L]
WA-NRY () N Fe Y 5ol sldd > coslag cwdige aloee AHP-C0C0SO

Oreges Sols> ol odleay [¥] coslools olazsl sgs 4,1, Y41V

dodio

2 ool gbanie s slaglen 5 oly> gods

OB Cewd Jl ge a5 098 o Dgie (e 5O o9 S e e
L¥ 0] cloas Yo (ysal 5 VIY 050> 0 0l ats50
Mg 5l sy ez I Mellins glojle el ulul »
kYo 5 Solsm ool s 4 Yo 9k 5 VA L Sl AIBL
Wy anTd s e (6,5 lags, b, cowsl ale

5 e Sl Gl e g a5 g0 o)y caliZe slaglejlu
cils pliglacslgls o o) (a5 | b pekianend
ol s @olg g1y o351 gol; sl 4Vl [Y Y] waly
O el glojle Ll lal 5 aias o s I ) 545
Jlo 5o ¥l 1eg S e 5l a0 VT sgus s s Solg>

VEeY 5l ¥ oyloh 10,9 «(1d y> Cobliga «514d o Cuilingy owetiteo aloo | Ay


https://orcid.org/0000-0002-6755-6869
http://dx.doi.org/10.32592/joohe.10.3.179
http://johe.umsha.ac.ir/article-1-885-fa.html

[ Downloaded from johe.umsha.ac.ir on 2026-02-02 ]

[ DOI: 10.32592/joohe.10.3.179 ]

aS Cal ools lis calitee Sladlae L5l coenl [laws Jals oyl
Yol 6%y slee 5l i Sl S0l 5l 56 sl
S aSia 0l bt Jlin o Sy b)) el [ﬁ
Dl se Py D3lg>

e Jeizs GlaSin) @lolid i l)d (S 2b5)
oS a4y g Sl gyl 5992 S8 Byl b J5B LB (e 5 o
3,5 Gwats €985 5l Gtan 1y ol G Jle>l g o olgs e )]
Lulyd lal p cilisee Jélae Sany b)) sl VY VY]
oolaituls g 5 QLI ) (05 b (S slagty; 5l (e Ol
[L\"] ols,l 8

oAy sl Sy (Lbs)l (S slagy, Sl eolin
O G Jlizlas plgs oo pallys (nl alez sl ol (S95TsS
Syl 4 (335 ool elats] iz il S sl
Fine- i Sy i) Uiy 0 (adlss ol 0,5 o Lol aslllas
ol 3l slaolSaus ¢ b9,y oyl 4o (ol p egdle .o,ls 3g>4 Kinney
GrSolul coadipd i 5l polie g Jolas 5l eolanul U
A S|y ] 85 S S gty il i oS 055 00
plol (il el Fine-Kinney s g, 5l eolatul ¢ puizron
1Yl o5 00 liabsl pae g

drwy il (el oS, SE8s ol axesye
Gaaly s Sallls 55 ool SV ol b o s,
Fine- i Sy 2l Ggs 50 09790 (a8l (10303 S5k
Lol saiplesl Kinney

Sloglu jo oolaiuls g Slyapan )0, il 5l 46 Ol las
5 Yilmaz saslllas o Fine-Kinney s, 5l eolazul b oylexsLos
Solg Bilaas bl adlllas ol o Was ganudlel o) Sen
39 ikl 5 auaibs cdas Jloe Can o Gole e @iids
559 Dy s 5 Al AHP 3, 5l oolicial L o Jlone ol
&lp polie ol g0l oo Fine-Kinney &l o5 .o AHP g, 5
Tang [Y0] cé,5 )3 esliculsge Gilisee (slacSyy (gl
il 3 S, 5 1) 5 dngd Ban b a5 gladlllas 5 o Ko
Pl Vb 36 1 65l 5o (el llas Sy (23 e
&8 slracgorme FBWM s TODIM (sla g, 5 oolazl b was
@ 3950 oYl Colus 5 85 L Fine-Kinney g, slolxo 4
sZhang [Y5] wos Sy b)) s slosis,y Ladly o]
il 5 santagyl lp Sy )l Gy S Ol
2l o5 5 ool b olSg,8 e azl)d s oSy,
5z Fine-Kinney ysg, 5 FAHP) (556 ilye aludes o
Lo sy (nl S 5 b Glisn anllhae (nl slaaidly bl is S
Lol 5 eaneglyl 1) calize slaasld o dez e slaSin,
IYV] 05 1) ket 58 5l 5,5 e |y (ool 5 9500
Sey gl sstaeds laslllas (556 ool ploxil gy 2 Golidl 2
AHP-C0oC0S0 il s, 5l oot b (g puiisn Jids il las
Baaly adlllas cpl o cred 4y ol ot plail (556 Laors 4o

anpe a0 oo i Ollllas iz ee [f] 39,50 Cewd 5l 03)g
L)?"'L’" YO+ odxio h./JlJ‘ B )b’b Ja.u).c LSLQAMi 9 LO:LS)Lo.u
I¥] s o095 T 51, o Galb adss 5l amye VA L Yo
G ,eaS jo il olgs sla i )l53 wil Saladlos ol g2l
O S b Solem b Lo o slaaiy jo Cosdly (o cidlianwgs
L8 V] el i o g8

slaainpe slnl el Jid Sol g8 5 olal 43S 0
g o> Ll B (59) 4ea jf i &5 glaanyjo 09h 00 L)
LA AT el 5851 L3 5 5 ansl ol oolgils

u-«AL* Olosls Jasgi IS 51 (230 @olg Lol (5155 el 5y
VoA s lis aols VAR 5 e VA AYAF L s el
odds pledil (glo gy [L] Sl oslog, gt 4y e wol>
Sl Gl o Jad Golem 5l Lol i anpe B Sl
5039 prakiane i 5 ouiiine (slaai 8 Jald baay s ol [V)]
S A (S8 S sboan 38 9)lge (nl pogdle (DBl (cam 5
oo gaegorme ;50 5 | Sl Glosle poe slaadlis |
o sl 51 S DY Wl e Clamay @oly>
5l sy il 5 rae 33 039, den] 4o LS ol 3l a5 ST las
L7 V0] el s Loy Jelis win (55UsS (sloS,

slacdrin Jo & gpder Jad Jilie cpl G 0
B peizmen 5 (Pl g (Shakm slaghy, 0 W8S Sjge
wilby Il sy Faar slag)ls s g Sligas
V] ol s s glls cpiign 5l ozl 5 eyt
5 >lr s slaie) 0 iz gbodn, [V )7
ami)s g ool oS 1y ol dse 60 Slee dels ((Sij
ool @il ol s gl gt Slagss g e gt
Sloo i il (e j0 sl Y e jo lign aS K
A3l pae ol Cadle gl Wlgioe a5 Ceul ogill @l ylas |
ol lecasdse jo DBl 5l (65l (5 ebgr WLl
JOC TIPS 3 FUUNUICAN W PR FEPC SRS SN J R W ENEC PR
JP-C P R Ve RN S JUVR VS g VOWRRUV{ P FD L W PR V- XS
So g NS0 P goae Sl pime )0 (pdse
oor 9 ol lsl slonl el wlgs oo 4 Liil caie jlooles (59m
B ojem oyl yo Jelis ol 81 cadlw 0gis ol 81 b s o ualls
S5 9, Lame o cleaxxly i lad b cos ol o
5 Gy Ohlass glgil 008 Gl VA ol a1 Loz
slalpl 5l o g Sloys oy lagty, 5l esliiul g3
gy Blas woleioe plaizga 1) b ol Coenl (So5 o
S YU e 1 4t ol e it Sllas Sy, 4yl

9 udlye CuiS 9y Holaieds 5 00l S8 3 )l90 4 4z g3 b
Rl rizmen 5 Olilem 5 Ol Loy QLS (e L )l 59
3 Sleixl ol pals ( Sy slollas ans) jo oLl

Wy | VEY 50l oF oyl Voo ,y99 (5148 o ol midigen aloxo


http://dx.doi.org/10.32592/joohe.10.3.179
http://johe.umsha.ac.ir/article-1-885-fa.html

[ Downloaded from johe.umsha.ac.ir on 2026-02-02 ]

$jb slodcgozo

ol el o0s 3yme 1380 Lo o ool ikl g3 shate
losglad Conlad pas 5 plel b ablis (gly 0ied ;08 (515 b,
[2] Sgd oo (A (6 S peanal a1 d o Sl sl o)l
) ol a8) (oadls GLis 55 (655 el M 5 65k
(s 00y yoi Glbigsgaze g Blaal o 4 (WS o 15 )0
Sy Mol 5l eolil Jlas ol Jely 5 35l 35 cds
I, by obMasl wusks pas b a3k, ;o LYA YAl ol
5,8 G Sl g LolBaso b o)S Jas 5B .>|;l ATQB;'SA
3290 3l S s g I b QB S eeeal 5l (0295 L
55 )18 (o 2090

Fine-kinney g,

I¥-T ol onss sl | Kinney Lass VAVF Lo 55 (35, 0]
3P C Lo a5l Gilisee slocSns, b)) S by ol o
Sensy Cuglgl sae balae ol oS5 b 0gd oo oolizul E
51 sz 5 bl aw ol (el 8 salss o (RPN)
ol 00 4.‘:‘)‘ Y Js..\> ) RPN)AJ-AA.Q)

Grbigr Jrd Sy b))

Pl Oldign jo (it Shlas ol cea (Al (b, &)
oy

SLRTIY
Joe S ooyt e hrogd aslllae S aslllae o)
5 AHP (o g, 5l ool b adls Jad Sy, 005
x50 0550 oS, () JS2) aeo o «il,l CoCoSo
ao b amlas SVl Juls Gl mlis gy b (6 5ebs0
YV omsn sl om g glial ojom cal o Jeld ol 3l g 005
0a, S jadlel 4y az gl b aials axdllas o4l ¢ Sl S
5loolazwl b pgo al> e o (Fine-kinney i ss, slp
S oyed 658 pbcde b g oy an Sl oMl
wolie (g5le g3 5l ey anlol jo ol s Slhlas 5l elaS
lge il5 5 5 (P) Jloxo! (C) o slajlans (59 oS
Saglgl s 9 dmile AHP (39, 51 oslizal L (E)
aoldl jo .ol plxl COCOSO  jog, 5l eolatwl L &l jdas
odld oy Jlaislay yols dsllas jo 4, )Say sle g,

Ol as globid 1) al> 5o

e

Sy oMl jf esliiws! bS5 oS o 505 cranti 1 ¥ als 50

. 4

631 nolio 4y b3 SloMasl o : ¥ al>

. 4

AHP g jleolaiuwl bla,Lao 59 cpni 1 F al> 0

. 4

CoCoSo ‘_,35)5|a.su.:...:lL3La Sy (e Coglgl: 8 al> o

¥

LSty (5 ohe0 (et 1 7 Al 0

@oloiin by Jole ) JSCB

Fine-kinney  yss, yise sl el by olidie ) Jguz

Jless! Jladio aglge wils ,3 Sl o Sl

ooyl ). polae ). b wlal) Lasxld Voo
o Jo # (&l3,) )% 7 (p5 lb) jhanxls ¥
o oo ] a2 ¥ ((Soim) oS asels ¥ (0585) guz slens V0
™
S Joizme sole e @Y o \ (ailale) Jgone i Y (Wad ol ) sos 4
% Jetonels Lol g5 i3 10 (o o b iz job \ (0915 l53L) wigo v
S ] Siejls (S5 dol>) axgs LB
o Lozl L a5 -I¥ LSS aYl) Hob s .10 \
§ S ) PhadP) (] slackas
S Joizals JalS -
o)
a

VFoY 5l oY oylod Voo 90 ((51ad o bl «(514d o Coiiliagy (it aloxo VAP


http://dx.doi.org/10.32592/joohe.10.3.179
http://johe.umsha.ac.ir/article-1-885-fa.html

[ Downloaded from johe.umsha.ac.ir on 2026-02-02 ]

[ DOI: 10.32592/joohe.10.3.179 ]

o) ¢ gl

s_ima) ngjl dde ).l.bl.O.a Y th’-"

S 3 0 o S ) Copradg
feo< oSl plosl o b Slidas iy Yl sl
ooy ol 53 (58 Mol VL Sy
Yeo-ve ol wiejls saz g5 hB Seas
Ve Ve Sloix! jlas
Ye> J53 B S,

_ A(SD+A-D)(Py)
Kic = (AmaxS;+(1-A)maxP;) (A)
W IRV leﬁlﬁ/l B9 dolrs o

@il 5 g ban ol 0j9 U bl leslinul b )13
o aslg> et o]
1
= 1
K; = (KiaKipKic)® + 3 (Kig + Kip +
Kic) (‘t)

AHP ),

aS el o)L:.t.a S &5)"5[°'M uwj) &i AHP U""9)
Sy AHP IYF] el ons dpme ol elogi Loy
Sl s ajlre 4 (23059 (sl aasliaiz (6 S e )
Loty crl 0l (25 latunlio ululp ange anjs
Goucaelsl 9 b lre (39 s a4 8 55 oBaus 3l eolazul
oy (b5l sloslone dalol 50 050 co i pa5 oly jgboas o
Sl slo lxe ypol> aslllas jo Jlsglgicas 0l o ololils
A.uﬁ; )|)5 oéL&Lu‘é)s.c 4.@?‘9.0 wuls)ﬁ 9 &939 JLo.O-' v.‘a}

bl JLSle S il e alids LSl JSis Y als> e
Bed g0 dboul Al o pl o baylas oolojle cya Sl
Oleadsl Wb cwl Lol slelxe ol LSle (oYL mlaw
I bjloe e by Sy 5 olbls)) Lole a5 o5 Jol>
5 ool dwlie bjlae plo b1y Gule glalae 5l plas,n
Jliat b et o o Jlielgieds .o salgs s layT ool
99 4 55 slaanslio plod sl b 1) anld l gl o anglie
S8 LSS el Al mhas ;o 00

LgLDu«g}.:Lo )‘ oolaiwl LJ Al>).o UJ‘ 39059 M ¥ 419-]0
S eolaiwl bl aalgs aulre aylas (59 cslawslas
Lo oo 51 IS5 (559 0329 0 2 (g5l Lo ol s (28L ) dslins

CoCoSo ¥4,
sly 1, CoCoS0 iy, YoV Jlo o LS 5 oy
IV s (Byme ilise slaany 35 sancaglyl 5 sanas,

combined )6 oo,y Sy axdlas o, [YY
gwsSsS oligS p,8 L aS ceslcompromise solution
2l Gl Dilgs o 4 g, ool 09 oo ax>Ls(CoCOSO)
oolitl b xS o 3 95 oolitul 5 &l las saucaslsl
WS e YL Coglyl el 1) loa 38 chlese 2l a
0as 03,51 15 50 Sley w5 4 COCOSO g, J>!ye [ﬁ]

]

=3ls slaools 5l osliil b as) panad g yile oS3 1) al>

OB ol
x01 “ee xO] “ee xon
X=|%X1 - X Xin [;i=0.m;j =
o Xy X
1.n (")

Omled 1) bjlas olasws N g a8 slows My yile cpl o

.AAQGA

Sibodlep ba)las (Sig olol 2 4yl s (o ilo s Al 5o
3l e sbalne sl o ¥ oalail 5l Cdio (slajlne (61 w090 o0
D9 0 03laiul ¥ alay

_ Xjj—minx;;
Tlij e — - 2 (Y)
maxxij—minxi;
- maxxij—Xij
nij = (V)

maxx;j—minx;;
g al> o cpl )0 Jboy preal s ile (g3lwgi9e T al>

o le agd Gl ogbise plxl & 9 F oakal, 5l eslanul L
ol ol et iyl lajlae ()59 b 9550 biiie o
el 00 salaul LQ)LM )9 xS 5S> AHP u“ﬁ) )‘ aJlas
S =30, (W) x nyj) ()

W

P, =37, ()"’ (0)
Volan s g sy mend S iloany 35 0lol (s oF al> e

D9 0 o3liiwl 45 alolae
Pi+S;

Kia = Soesy )
Si P;
Kip = MinS; ' MinP; v

W | VEY 50l oF oyl Voo ,y99 (5148 o ol midigen aloxo


https://www.emerald.com/insight/content/doi/10.1108/MD-05-2017-0458/full/html
https://parsmodir.com/mcdm/madm.php
http://dx.doi.org/10.32592/joohe.10.3.179
http://johe.umsha.ac.ir/article-1-885-fa.html

[ Downloaded from johe.umsha.ac.ir on 2026-02-02 ]

[ DOI: 10.32592/joohe.10.3.179 ]

B3 by wldlhasl jleslatal b Sty g pile o
=S omsle ¥ oJgas polas 5l eolaiul b oays 3 LSS
Shaalsl o ad 6518 (658 pread (Sl SO a0 o St
eyl Sux silesls Gl m Jguz onl polis
Ol 5l G el S8 @ 03 000 5 eolii] calize (slo S,
AHP (25555 (g, 5l oolitul b calises slajlone o5 cal> o
1S Olsea G rebgr ad 59, g addllae (nl ol ailxe
oL d sl ool 55 pate Sl loy Jelin o5l
St hbs s o 5 plebild lp pol> aslls 5o
23039 Sl 2 Jolre e 50,5 S50 (s pebge Jad o

s plil Sl ancaslsl 5 o jlae 4

Grbigr Jrd Sy b))

D9 eend T 2l 50
sl paddes Jdow alyd by )50 Wosls Sa9le,S
u-..o.b‘ u.a...u 9 ‘SQQ)L:...A‘ S o Sl o).,} dml;u...w).\
1) Dygeds sl ax o & ulas 5l K0S 4 cons b Lse

098 oo oolaiul

990 lbo
SO o Sln g adlllae S Cwend (0l o
Ganaglgl Cuz olpiinn (il Sy 2Ll GBsy o2
lajlns Cass oo Sl spden Jrd glaSi,
5 zl,5wl Fine-Kinney s, 5| Eg P .C Jols axlllas

elo 4z 0 il ¥ Jgus

oy Vo o ) duglio sy o3
Sl ply Coenl Y g\ jaie O ez !

Sl P oS Y Y yale
Ml,&'w"}l\)‘ax
ol P s> V51 paie
@lﬁw%lf\"j‘\).a.&
225 ge LS 1) mlan slogs;))

T oS ¥
oo s> I

ez o k) > 4
== Sls A
Ol Y¥&A

a0V e 36 sloel osgoe .F Jous

:.l.'. 6)‘& doe

L) wbdhaol

(veve))

[CARD)

YD)

Yb.Y)

Oy A)

YA

(GARNES!

oS k>
oS

Ligio 5 oS
bgie

sl Lo s

ol

obj ks

dad ol gabge p (S halis Lo s aw adllas () )0
Wik Sby SlbMas! 5l eoliiwl L b os atulss gl 5l
e iy i slaSias 5o ] agrlye S 3 5 JLazs!
polae cpl 5 oolaznl b adel S, L pile anlol jo asles
638 polas 4 ¥ Joux 5l oolainl b a8 polie ol JSCas
slacl hass 5 Glalid I8 Shlas g pslaen 5l my diad o
g obml dm al> e 0 goae Gl S adad olael 4y (651
(F Jgoz) 8,5 1,3 solazwls,ge

S gt i O s o) i

Ol 50 0szge 0sill Sl S, 5l sl pd Coss
adllas 5 5 5 b amlas Jolis calizes mlio 5l oolasul b Jas
IR L,’{L.;L;.i'; w.o.b‘).: S, YY 0o 5 e 059> Qﬂ‘ Y
Lol osalie LB O Jeaz o Jold pl o

Fine-kinney g, j/oolicw/ b b 5,/ sl jlro (pni
Fine-Kinney s, L1, Jas ol s Sy, o5 Slallas
wzlpe 53 s Jlexsl wad slalne 5l S o 940

Ly ro] ass o eolica

VBT sl oF oyloch 1v0,93 5148 > Cabliga ¢ gldd 1o Cobligy swkigeo Aloxo AS


https://parsmodir.com/db/research/data-collection.php
https://parsmodir.com/mcdm/mcdm-scale.php
http://dx.doi.org/10.32592/joohe.10.3.179
http://johe.umsha.ac.ir/article-1-885-fa.html

[ Downloaded from johe.umsha.ac.ir on 2026-02-02 ]

[ DOI: 10.32592/joohe.10.3.179 ]

o) ¢ gl

Srdgp Jid oSy, 0 Jouz

S Sy &S

G o] el o froun @88 0aed b AR b o (oAS R1
Sl 9 log sl 5355 sl 5 (Goiend Glp (Brae aleerd Slge b oo R2
3l Sl Jslone b gy e R3

Cawd 00S  Jgasaud g oy g Slge o yalo 5l 5 S oolazul R4

(g VAPOTIZET 1135 15 (5 75 Sl plSin) (ivgpn sloj8 sl R5
SY (57 B 0Ky (gla S 3 S oolicl R6

O 51 b (sl lecial b g w¥loge b les R7

(g @bl pla Sl 3,5 5 p 5l Celyo s S Sule (92 (lacanBnn 19) )5 (e o celials Condg R8
SYsb Loy gl (g 6 eF Sl polins) ClgiSy slacanss R9

Joe GBI 0 axisl b agzlse R10

g ls gaSs b s oy 5 R11

(g slom Jlaloml 155555 ) o Sl Yo R12

(Lo 5 Jos gog0 0008 Sgaeds Slge Lo (280 dlga b g Sl 5§ 95 555) Joe GBI 50 oasmsl] slag sliciul R13
(g Yok ()l Slel ccd Cogi Jd 5D (5,2 51 A0 jLed R14

oyl 0aS g aii b g [ A slacuaBae b agzlge R15

YU il 3 b slalao b aglya R16

Jos 3U1 bz slp y90 oS g (e 0 0 lastil R17

g o, 51 oo oo 7o 5 (Sode Slos Lo JUi] R18

Els oas syl Oljgze 5l ib (Kid g R19

OB B8 5 (g e b agrlye 5l (S0l 5 ol 210 R20

ot slayl5 5l ol sl R21

L5 e ez g 0 ,Sleas aigy ploxil pae 31 L350 ol R22

adgl Sy o sle £ Jou

C P E Sty
FIvY AAA 7174 R1
A A F/av R2
Y/-Q ?IvY AR R3
Y/ YA B/ R4
vio- ANY YA R5
</fA YIgA AV R6
V/e- VY Ve- R7
VA AAA O/AA R8
oY YIPY /86 R9
AR VA VY'Y R10
T Vst YIEA R11
/ey \itdd A R12
Yis AIYE b/ R13
e A Vi R14
AYAR NEY O/AA R15
JIAY YIPY V1A R16
Y/VY VA Yoy R17
AAA YIVY fIYA R18
JAY BIBA BIAA R19
T A A R20
Wpv “IFA YT R21
NEY BV VXY R22
Shre ams e plas gy ol b (g et S s )S el

Wy | VEY 50l oF oyl Voo ,y99 (5148 o ol midigen aloxo


http://dx.doi.org/10.32592/joohe.10.3.179
http://johe.umsha.ac.ir/article-1-885-fa.html

[ Downloaded from johe.umsha.ac.ir on 2026-02-02 ]

[ DOI: 10.32592/joohe.10.3.179 ]

P95 Rl b 09 e 5l Jol @l alal el a3 )58
S Sl sl Ldsgn sboyl8 slacul 0o 5 asie
odle 4y el (g pligr Sl )0 S9rge Sy (nSSL kS
O3S ol 5l (b syl sladinl b g @ ¥loge b oles

g Jxd opl po S

Grbigr Jrd Sy b))

2 Ceal b jlre (o 5 regd i S 5,8 5 Sl
Jod Sl o St e 5 At GlacSin; ool
A Jgaz o polae cpl e85 18 colaiulo,ge (g iien

o )lxs 039 9 795 Slawlic .V Jouz

E P C Jol 0 s
-IY- - I¥Y V- C
-I¥- Ve Yoo P
Voo Of+ Of« . E
E P C 090 0y
¢ o/ Voo C
Yoo Ve Y P
Ve -IvY -INF E
E P C pom 0
Y/ Y/ Voo C
Yoo Ve -IvY P
Ve -IvY 10 E
YV -I¥a -/fY s 039
LSy 2l Ol e Jguzr A Jgom
Sy <0 g K; K;. Kip K, Sy S
Y £IV N <1384 VE/FYY ofefe R1
1Y fl7-% “IAY - V- IPFY [+ 0) R2
VY AVARIA < IVY AADY -]+ %5 R3
\Y f/vaa <IYVY q/a1) /- FA R4
\ FIFNY /oo \OIVYY [-8Y R5
V¥ YIV\F Nian INiZat ol R6
Yy VAEE < IYOA YINFO [eYY R7
f OIYYF <IAAQ \Y/EAY <1+ 00 R8
VA Y/-YY NiaAi £IN-Y <[-YA R9
Y. VIYYY <If00 YISNY <[-YA R10
\§ YAYA - 120V \iiZa1 [+ %) R11
Y NN NEAR \Y/- v N R12
A FIAVY N VYOV o[- 0¥ R13
N OIVEY < IAAY \YIVEY [0 R14
Ie £/a4y - IAOY VV/P8) o[+ OY R15
A N <IfYY Y/vY- ofeYY R16
\Y YIYOY < I$Y - YIYAY o[- fY R17
Y £/a0- - IAEY VVIDOF [ OY R18
V0 Y/OVY - 12V ANOA [ ¥Y R19
\e fIvey <IAYY )+ JARY /- 0¥ R20
14 Y/ - AVNY YANY /oYY R21
q FIVYY <IA+A VAN oleb- R22

ey 35 oo 039 :Kia 5 Kip« Kic
a8 ol 039 K

VEeY Gl ¥ oylah 10,9 «(1d y> Cobliga o518y Codblongy (oweiiteo aloro WAA


http://dx.doi.org/10.32592/joohe.10.3.179
http://johe.umsha.ac.ir/article-1-885-fa.html

[ Downloaded from johe.umsha.ac.ir on 2026-02-02 ]

[ DOI: 10.32592/joohe.10.3.179 ]

Ghgy 9 A>e )3y dmlne al>pe (LL Sl e
Gaulagyl Cux (oB9) Oleear COCOSO Ay, ol
0,5 oolaiwl (6 dgn Jad yo Ol s

s a8 placiny, 5l plaS e Sy 2l gt Gl o
Sl (S g Gl e Bie ez b s 6 5VL Syl
gl adlas 5l Jol> @ls (wloly S8 azgi 350
(R5) Vaporizer -5 5 S Subs allin g4 sla;8
St i b SISl b Sy oled § Sy (0 FS Uyl
o od Seil Jas s (R1) s 009l slacils b les
5 omesd Olsiedr w4 (R12) lew bl 5 655,

Olye & (Ghgem sbyls 8 olSea 5 BTy adlle
205 (Bme s pign Jad 10 Sbilas gloerd Jalo o5 el
)ow.[\j]aywybwm@wbd
Do 8 F 18 8 5 atie ) Ken g ANdrade aslas
B 3 (Mo sl el (S (o0 D j90 4 (St sl
395 SpdSe S 5 (S (Tl pges Sl 005
Olyebsn (595 5 455 ;955 50 4 aslllae o 40 ogdlea [¥-]
S8 9 )l e a0 AT Bls L el o plxl a8 ol
bezs )3 (SBgten G35 Corenl il a5 0 0 o | (D5t
0] il ol aslllas s 0aiiSanlb 5 g yeissn (6,8

SO (2 St gy 9 G)l55 ol (oS e
o oble 5 witen (Aspn o)l blis )5 sl (55me 5
Ol e el aezlye (loj Do 5 (63,8 Sola (39
Oritde 42 ST Kigh oe Ogmme Slge (ol b Cungens DS
sl 092y Joe BUI jo cwl (Sas aF hgpm o8 jlase
Jos ol ;5 Ygane agls ol clale Lol conl aseiis by
F1E o lalinl sl canl (Sas 5 05 (g0d 8 i 390
lajl5" ool (o yma 53 53,5 8 5l oy ool 31 LY o,
(S Ceagams «(53elS 5 S92y (ST Coegemns Wy oo
Slay skl Sl ioren 0Bk (s095909,5 slacs Lials
=5 Sy LS sles Sles )0 oS ((SuSgln
s cnl pln 5o 655,513 slaely 5l Wil oo b s 4 DU
Ol sl B9 o) 392 [l o 550 4z 51 [F1 ] sy
Gl iubesl o bagl o 15l s oz Lol cal oais jo)158
s 5l oS @y [FY] cal sas Slubs s>
lolSiws 5l (65505 pyily sLad jl osliul Lise slasls
oz gl sloyss sy 5 e i Sl 5 ase
B 4SS prs L slayzld 5l eslial (o5 plieb!
i Ldlre slacSie 4 (SCAVENQING SYStEMS) %o
9 Vb Stan, b ladaze 4y Ik @il (LS, 0955 51 Cailew
R b QLS olidl caz (chjsel (slooys0 (5,135 5 iz
00,8 o oslping ol Sl g 38

-

Sy b5yl 9 b olelis slahg, 5l eolitul L ojg !
wlolin | sluatol 5 o blis adol> £58s 5l iy Ols3 oo
Lol olas ) 5l s S ol cupa (a8 g ail St Sloladl g o8
oeolS g Bis Sl pac 5 mlbe Cosgasme 4y ax g L ols ploxl
Sew)y gl sty 5l eslitul b wgzge sloSun, plos
orlaisl 5 Sy GRals Dbl (ganoglgl 4y Cod (g5 0
oAlg 4y azgr b [YF Y] agai pladl I8l ol p3Y ailie
0A8ly ol 5o poleesl sl A oS (1)l (S slashy
oSy Foslas g 5580 (2l Cuz g 2laghs Sl
o S)9,e )15 e

Sbolre (335 e Sl AHP (g, 51 pol> sasdllas )
S alin Oldlas 2 asled puzxan 00,8 oolaiwl cali
INT s oolinul agzlye (uilS)3 5 Jiml wad gloylre
TRV G3s b oad e Sl Glas gy cnl ) Jel il
agrlse 1553 5 Jloio slo s cprizan sl s (o et
g VY 9 /YR 59 syl iy 4

oolainl L1y Sgy 2Usyl oy, <SG 055 anlllas jo glals
Sllors 5l ealil b5 siles (99551 5 Lol (Bl (2, 5]
5o ols @il o mite dlge sla,lil js Fine-Kinney . s,
397 a1y Ojg i 7Y (9 b ad lae adllas
Oloe 4 dpzlge wilS )8 g Jiz! s ogdle 4 0ly plais]
adlae [YF] ot o Cool b Jlne (ages 5 (eogd
S sloasly Gan ol Baa b as 5 o, Sen 5 Kuleshov
Sl el bl dad Sy sbvadlie 51 SS olaie 4 dSol>
aS ook dad ollas bl je ol jaie fleie 4y alol>
Sl Slyen ol aslllas b a8 b [YA]
I, lasllas FVIKOR o FAHP o 35, 4l L Kinney
5 Jleiml wads layial)l gl iegh opl yo sl sl
allae I Jol> @l g <8l elatsl 55 aglse (5,8
a5 3gr 500 Jhore 50 b deglie yo s L SV Cuenl il
I¥o] cul yol> adllas sl 4o

Fine- _sg, 1o o9 ool olais! iz Slallle o
Sgd g ol g, ol slaciwlS 5 S lgre 4 oiew Kinney
S AHP g, bwgs saslcwsas oy pol> anlllae o [E]
Syl et Geend 9 GanCaglsl Caz g gan Sl
Ay e 5l S e il g 285518 eslanul e
slalns 4 059 pelaisl pae oS S ) (b))l (o slahg,
Al @ amgil oplp ogdle ol )by canl Sl ylas 8,50
39 39250 Caxhad pue g ploal @, Cum (558 Blate 3l oolatul
ladlas b o [YAD el 58 Gl s slagsss,

A ool o ol A1 oy Sz (5B sladcgeze

wa | VEY 50l oF oyl Voo ,y99 (5148 o ol midigen aloxo


http://dx.doi.org/10.32592/joohe.10.3.179
http://johe.umsha.ac.ir/article-1-885-fa.html

[ Downloaded from johe.umsha.ac.ir on 2026-02-02 ]

[ DOI: 10.32592/joohe.10.3.179 ]

S5 A
AHP- a4l hg, 5l eolawl ol olias aslllae ol mls

ks gaicaglsl y Sew,y 2l vz Wl e CoCOSO

Ol oS e 35 18 ool 590 (e tgn JaD yo ed
o8 g Jliml Jlxe g b (et ol jlae aslllas

anllae (pl )0 Cosl p jlme (riogu § (uegd S 4 A se
5 S Swle plEin Ligem slajlE liciul odleas sy

pe¥1oges b ol 5 Sy (o odes Olsie 4 VAPOTIZEr (0.5
P Sy ricaeleS ol 5l GA6 sl Glasal b g

R

SO0 g S

LS e gl BT Gl Slom 5 )80 Sl aoss oy
slael s e s @5 IS o 5 33l i GBI i Sl Lo (St
5 65l Alopas han S5 pole oSS (& ban 05,8 sale Cuion
Bl oo Sl 8

2l olai
el oaits 158 Allie Bain s e (28l oLl S5

SH ol Mo

S b Glaed (Sbp pole olKisls Ggas Slisios £yl Jol> dlis ol
aslllas Glaal el S5 LLs .col IRUMSHAL.REC.1402.269 3
JolS ol g (BT ol 31 oles g 0 g 5 andllan yo BaSes b gl
L260,8 S b dalllas o

QU N g5 g
larls dlie L5155 5 b plal 3 Sy ppm S S a

S cobes
S pole olK2ils (5 5ld 5 Sligizd Chsles o Culos b anlllas oyl

el 00 plogl aan

REFERENCES

1. Almasi Z, Hashemi Habib-abadi R, Rahmani R. The study
of mental health status and its effective factors among
Zahedan City’s Welders. Pajouhan Sci J. 2020;18(2):30-
8.:DOI 10.52547/psj.18.2.30

2. Rahmani R, Ebrazeh A, Zandi F, Rouhi R, Zandi S.
Comparison of job satisfaction and job stress among
nurses, operating room and anesthesia staff. Iran J
Ergon. 2021;8(4):103-14. DOI: 10.30699/jergon.8.4.103

3. Hamalainen P, Takala J, Saarela KL. Global estimates of
occupational accidents. Saf Sci. 2006;44(2):137-56. DOI:
10.1016/j.ssci.2005.08.017

4. Sabet Motlagh S, Panahi M, Mansouri N. Economic
assessment of damages and injuries due to occupational
accidents amoung Qazvin workers using DALY in period
of 1390 to 1392. Hum Environ. 2015;13(2):1-15.

5. Yilmaz F, Celebi UB. The importance of safety in
construction sector: Costs of occupational accidents in
construction sites. J Bus Econ. 2015;6(2):25-37.

6. Nenonen N, Saarela KL, Takala J, Kheng LG, Yong E,

Grbigr Jrd Sy b))

Loy slew olrds e3 b @Sl b Cagy e s
5 oolical wiile SLoladl alosl b wilgi oo 55 (55 035)] (slacil
Gy 4 g witwd jlan b wled jo a5 SLSLIS olaws oS
ClS oy o Cogie e a5 loy b i Jes ozl
D ]S 09l

2 5 e 9939 5 (6 el Jdo @ o Sl Jos
ON & Seiglen Jelse ol 3y Az o 5 (S Al Jsbo
ok 3 550 (nl bl ALk dse (olp g
3955 3 xSl ly LFF POl ol ons 0l alie clillas
Lo olm] Joub 51 (SLaladl oty Sl Josd 5 o 4 58 ez
il @80 Jlio Slsie ) (S3glgm Jalse b o)l (sl e 5
9 /> Oa sla)ld, cSlid (el glaflaw )5 35Sy plua
wSele ¢ 329,) (60,8 Cbilam Slugz 5l oolil cngs )] gly2]
u)\ )‘ oolawl oo 0450 Q")?‘J g(opme g uui...m) (i Ladlos
Sz s3isel sl jgd 5135 e JolS (g3l il s
6Lbuu5) )l oolaiul l) ),4.1 9 0..\3).3 J.’:‘ij )‘ oolaiul (5<451> U“’)EA"
O rlinSTy odle 41 095 Sllos Wi o (2j5el (g
2gh a8 )5l 5o Wb ail iy pldl e 4 5

Gl b s waVlsge b oled addllae oyl 5o opizmen
Yo uil5 3 b slalao b agzlse (R7) o 51 (26 slo s
olear (R10) oe 3G ,o 4t L w2150 5 (R16)

gz OB e Sy 0geS pols adllas Cudgaste (p e
5 bl 5 pslaer amgy i Vs sl o5 oy amlae
250,05 ST lallas plowl gl (bl 4o 038 ,5 adlllas oSS
00,5 oo lgaiy
itls gy 5l eolawl asile (9)l5e (ST lalllae plasil (sl
Jeloio plws 30 6230 2)5 (o) 2 lp 2l gy
e 5l 6yt olass b anlllae alxil g aylioo by Sl Lo

20,5 oo Sleiiny

Ling LS, et al. Global estimates of occupational accidents
and work-related illnesses 2014. WSH Institute; 2014.

7. Bakhtiyari M, Delpisheh A, Riahi SM, Latifi A, Zayeri F,
Salehi M, et al. Epidemiology of occupational accidents
among Iranian insured workers. Safety Sci.
2012;50(7):1480-4. DOI: 10.1016/j.ss¢i.2012.01.015

8. Shalini RT. Economic cost of occupational accidents:
Evidence from a small island economy. Safety Sci.
2009;47(7):973-9. DOI: 10.1016/j.ss¢i.2008.10.021

9. Khanlari P, Khosravipour M, Abdi H, Rahmani R,
Gharagozlou F. Factors affecting traffic accidents in
kermanshah city taxi drivers - focusing on the role of
fatigue and sleep Quality. JOHE. 2022;9(3):143-52. DOI:
10.52547/johe.9.3.143

10. Bakhtiari M. Epidemiological study of occupational
accidents registered in iran social security organization
(2001-2005). JRUMS. 2012;11(3):231-46.

11. Roshan SA, Alizadeh SS. Estimate of economic costs of
accidents at work in Iran: A case study of occupational

VBT 3l oF 0 ylocs 1e0,93 o 5148 y> Cabliga «(gldd 1o Coblongy (oawiigeo Alxo 1.


http://dx.doi.org/10.52547/psj.18.2.30
http://dx.doi.org/10.30699/jergon.8.4.103
https://doi.org/10.1016/j.ssci.2005.08.017
https://doi.org/10.1016/j.ssci.2005.08.017
http://dx.doi.org/10.1016/j.ssci.2012.01.015
http://dx.doi.org/10.1016/j.ssci.2008.10.021
http://dx.doi.org/10.52547/johe.9.3.143
http://dx.doi.org/10.52547/johe.9.3.143
http://dx.doi.org/10.32592/joohe.10.3.179
http://johe.umsha.ac.ir/article-1-885-fa.html

[ Downloaded from johe.umsha.ac.ir on 2026-02-02 ]

[ DOI: 10.32592/joohe.10.3.179 ]

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

accidents in 2012. IOH. 2015;12(1):12-9.

Kazaz A, Acikara T, Ulubeyli S. A case study to estimate
occupational health and safety cost in Turkish
construction projects. Eurasian J Eng Sci Technol.
2017;1(1):1-9.

Rahmani R, Babakhani S, Ashouri M, Soltani E, Baboli
Niya M. Evaluating the quality of work life in urban taxi
drivers: a case study in Northwest Iran. J Occup Hyg Eng.
2023;10(2):21-30.

Ghasemi F, Rahmani R, Behmaneshpour F, Fazli B.
Quality of work life among surgeons and its
association  with musculoskeletal complaints.
Cogent Psychol. 2021;8(1):1880256. DOl:
10.1080/23311908.2021.1880256

Rahmani R, Sargazi V, Shirzaei Jalali M, Babamiri M.
Relationship between COVID-19-caused Anxiety and Job
Burnout among Hospital Staff: A Cross-sectional Study in
the Southeast of Iran. JOHE. 2021;7(4):61-9. :DOI
10.52547/johe.7.4.61

Bajwa SJS, Kaur J. Risk and safety concerns in
anesthesiology practice: The present perspective. Anesth
Essays Res. 2012;6(1):14-20. PMID: 25885495 DOI:
10.4103/0259-1162.103365

Beloeil H, Albaladejo P. Initiatives to broaden safety
concerns in anaesthetic practice: The green operating
room. Best Pract Res Clin Anaesthesiol. 2021;35(1):83-
91. PMID: 33742580 DOI: 10.1016/j.bpa.2020.07.010
Thomas |1, Carter JA. Occupational hazards of
anaesthesia. Anaesth Crit Care Pain. 2006;6(5):182-7.
Mehrifar Y, Ramezanifar S, Beyrami S, Talebolhagh S,
Ramezanifar E, Amiri P, et al. A Review of Safety
Economics Studies and Cost of Occupational Accidents
in lran from 2000 to 2021. J Health Saf Work.
2023;12(4):699-723.

Sukismanto S, Hartono H, Sumardiyono S, Andayani TR.
Family Support to Improve Knowledge, Attitude, and
Practices of Occupational Health and Safety (OHS) in the
Informal Sector. Mal J Med Health Sci. 2023;19(2).

Gul M, Celik E. Fuzzy rule-based Fine—Kinney risk
assessment approach for rail transportation systems.
Hum Ecol Risk Assess. 2018;24(4):1786-812. DOI:
10.1080/10807039.2017.1422975

Meknatjoo M, Omidvari M. Safety Risk Assessment by
using William —Fine method with Compilation Fuzzy
DEMATEL in Machining Process. Iran Occup Health.
2015;12(5):31-42.

Oturakci M, Dagsuyu C, Kokangiil A. A new approach to
Fine Kinney method and an implementation study. Alpha J.
2015;3(2):83-92. DOI: 10.17093/a}.2015.3.2.5000139953
Soltani E. Presenting a model to assess the risk of
explosives warehouse hazards using the combined Aras-
Shannon’s Entropy methods in a fuzzy environment. J
Occup Hyg Eng. 2023;10(2):1-10.

Yilmaz F, Ozcan M. A Risk analysis and ranking
application for lifting vehicles used in construction sites
with integrated AHP and Fine-Kinney approach. Adv Sci
Technol Res J. 2019;13(3):152-161. DOl:
10.12913/22998624/111779

Tang J, Liu X, Wang W. A hybrid risk prioritization
method based on generalized TODIM and BWM for
Fine-Kinney under interval type-2 fuzzy environment.
Hum Ecol Risk Assess. 2021;27(1):954-79. DOI:
10.1080/10807039.2020.1789840

Zhang X, Xing X, Xie Y, Zhang Y, Xing Z, Luo X. Airport
operation situation risk assessment: Combination method
based on FAHP and fine Kinney. ICTE 2019: American
Society of Civil Engineers Reston, VA; 2020. p. 436-47.
Zadeh LA. Fuzzy sets. Inf Control. 1965;8(3):338-53. DOI:
10.1016/S0019-9958(65)90241-X

Celik E, Gul M, Aydin N, Gumus AT, Guneri AF. A

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

comprehensive review of multi criteria decision
making approaches based on interval type-2 fuzzy
sets. Knowl Based Syst. 2015;85:329-41. DOI:
10.1016/j.knosys.2015.06.004

Kinney GF, Wiruth A. Practical risk analysis for safety
management. Naval Weapons Center China Lake CA;
1976.

Yazdani M, Zarate P, Zavadskas EK, Turskis Z. A
Combined Compromise Solution (CoCoSo) method for
multi-criteria decision-making problems. Manag Decis.
2019;57(9):2501-19. DOI: 10.1108/MD-05-2017-0458
Hashemkhani Zolfani S, Yazdani M, Ebadi Torkayesh A,
Derakhti A. Application of a gray-based decision support
framework for location selection of a temporary hospital
during COVID-19 Pandemic. Symmetry. 2020;12(6):886.
DOI: 10.3390/sym12060886

Chen QY, Liu HC, Wang JH, Shi H. New model for
occupational health and safety risk assessment based on
Fermatean fuzzy linguistic sets and CoCoSo approach.
Appl  Soft Comput. 2022;126(4):109262. DOI:
10.1016/j.as0c.2022.109262

Saaty TL. What is the analytic hierarchy process?.
Springer; 1988.

Gul M, Guven B, Guneri AF. A new Fine-Kinney-based
risk assessment framework using FAHP-FVIKOR
incorporation. J Loss Prev Process Ind. 2018;53:3-16.
DOI: 10.1016/}.jlp.2017.08.014

Haghighat M, Yazdanirad S, Faridan M, Jahadi Naeini M,
Mousavi SM. Application of hybrid Shannon’s entropy —
PROMEHTEE methods in weighing and prioritizing
industrial noise control measures. Theor Issues Ergon
Sci. 2021:1-14.

Apostolakis GE. How useful is quantitative risk
assessment? Risk Analysis. 2004;24(3):515-20. DOLl:
10.1111/j.0272-4332.2004.00455.x

Kuleshov V, Skuba PY, Ignatovich I, editors. Assessment
of the severity of the last accident based on the Fine-
Kinney Method. IOP Conference Series: Earth and
Environmental Science; 2021.

Berry A, Katz J, Barash P, Cullen B, Stoelting R. Clinical
anesthesia. Lippincott Williams & Wilkins; 2005.

Andrade GO, Dantas RA. Work-related mental and
behaviour disorders in anesthesiologists. Braz J
Anesthesiol. 2015;65:504-10. PMID: 26614149 DOI:
10.1016/j.bjane.2013.03.021

Ayodlu H, Ayodlu FN. Occupational Risks for
Anaesthesiologists and Precautions. Turk J Anaesthesiol
Reanim. 2021;49(2):93-9._ PMID: 33997836 DOI:
10.5152/TJAR.2020.219

Guirguis S, Pelmear P, Roy M, Wong L. Health effects
associated with exposure to anaesthetic gases in Ontario
hospital personnel. Br J Ind Med. 1990;47(7):490-7.
PMID: 2383519 DOI: 10.1136/0em.47.7.490

Rowland AS, Baird DD, Shore DL, Weinberg CR, Savitz
DA, Wilcox AJ. Nitrous oxide and spontaneous abortion
in female dental assistants. Am J Epidemiol.
1995;141(6):531-8. PMID: 7900720 DOI:
10.1093/oxfordjournals.aje.al17468

Abdelmalik MA, Alhowaymel FM, Fadlalmola H,
Mohammaed MO, Abbakr I, Alenezi A, et al. Global
prevalence of needle stick injuries among nurses: A
comprehensive systematic review and meta-analysis. J
Clin Nurs. 2023;32(17-18):5619-31. PMID: 36841963
DOI: 10.1111/jocn.16661

Xu X, Yin Y, Wang H, Wang F. Prevalence of needle-stick
injury among nursing students: A systematic review and
meta-analysis. Front Public Health. 2022;10:937887.
PMID: 36045726 DOI: 10.3389/fpubh.2022.937887

| VEY 50l oF oyl Voo ,y99 (5148 o ol midigen aloxo


https://doi.org/10.1080/23311908.2021.1880256
https://doi.org/10.1080/23311908.2021.1880256
http://dx.doi.org/10.52547/johe.7.4.61
http://dx.doi.org/10.52547/johe.7.4.61
https://pubmed.ncbi.nlm.nih.gov/25885495/
https://doi.org/10.4103/0259-1162.103365
https://doi.org/10.4103/0259-1162.103365
https://pubmed.ncbi.nlm.nih.gov/33742580/
https://doi.org/10.1016/j.bpa.2020.07.010
http://dx.doi.org/10.1080/10807039.2017.1422975
http://dx.doi.org/10.1080/10807039.2017.1422975
http://dx.doi.org/10.17093/aj.2015.3.2.5000139953
http://dx.doi.org/10.12913/22998624/111779
http://dx.doi.org/10.12913/22998624/111779
http://dx.doi.org/10.1080/10807039.2020.1789840
http://dx.doi.org/10.1080/10807039.2020.1789840
https://doi.org/10.1016/S0019-9958\(65\)90241-X
https://doi.org/10.1016/S0019-9958\(65\)90241-X
http://dx.doi.org/10.1016/j.knosys.2015.06.004
http://dx.doi.org/10.1016/j.knosys.2015.06.004
https://doi.org/10.1108/MD-05-2017-0458
https://doi.org/10.3390/sym12060886
http://dx.doi.org/10.1016/j.asoc.2022.109262
http://dx.doi.org/10.1016/j.asoc.2022.109262
http://dx.doi.org/10.1016/j.jlp.2017.08.014
http://dx.doi.org/10.1111/j.0272-4332.2004.00455.x
http://dx.doi.org/10.1111/j.0272-4332.2004.00455.x
https://pubmed.ncbi.nlm.nih.gov/26614149/
https://doi.org/10.1016/j.bjane.2013.03.021
https://doi.org/10.1016/j.bjane.2013.03.021
https://pubmed.ncbi.nlm.nih.gov/33997836/
https://doi.org/10.5152/tjar.2020.219
https://doi.org/10.5152/tjar.2020.219
https://pubmed.ncbi.nlm.nih.gov/2383519/
https://doi.org/10.1136/oem.47.7.490
https://pubmed.ncbi.nlm.nih.gov/7900720/
https://doi.org/10.1093/oxfordjournals.aje.a117468
https://doi.org/10.1093/oxfordjournals.aje.a117468
https://pubmed.ncbi.nlm.nih.gov/36841963/
https://doi.org/10.1111/jocn.16661
https://pubmed.ncbi.nlm.nih.gov/36045726/
https://doi.org/10.3389/fpubh.2022.937887
https://doi.org/10.3389/fpubh.2022.937887
http://dx.doi.org/10.32592/joohe.10.3.179
http://johe.umsha.ac.ir/article-1-885-fa.html
http://www.tcpdf.org

