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ABSTRACT

Introduction: Process industries are considered to be vital pillars of economic development, but the
complexity of their performance and processes poses serious challenges to effective risk management.
This study presents an integrated model based on Fuzzy DEMATEL and Fuzzy ANP methods to identify and
prioritize key factors affecting risk management in these industries.

Material and Methods: First, in a systematic literature review, 54 eligible articles were selected from
reliable sources between 1995 and 2024, and 23 initial factors affecting risk management were extracted.
Then, in three rounds of Delphi technique with the participation of 13 experts with an average work
experience of 12.6 years, 20 final factors were confirmed. Subsequently, the Fuzzy DEMATEL method was
used to analyze the cause-and-effect relationships between the factors, and the Fuzzy ANP method was
used to determine their weight and priority.

Results: The results indicated that 6 factors play a causal role, while 14 factors play an effect role.
“Training” and “management commitment” were identified as the most effective causal factors, playing a
pivotal role in strengthening other risk management measures. In contrast, “maintenance and repair” and
“contractor and stakeholder participation” were the most influenced by other factors. Additionally, “safety
culture and climate” obtained the highest weight in the fuzzy network analysis.

Conclusion: By providing a comprehensive picture of the influencing factors and their interactions, the
proposed framework provides a practical and strategic tool for managers to improve process safety and
manage risks more effectively by focusing on priority factors.
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1. INTRODUCTION

Process industries are high-risk environments
due to the complexity of operations, the use
of hazardous chemicals, and human-machine
interactions, and any failure in safety management
can have irreparable consequences at the human,
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financial, and environmental levels. Therefore,
identifying hazards and assessing risks using
qualitative and quantitative tools is essential to
reduce these threats.

Risk management, as a structured process,
includes identifying, analyzing, evaluating, and
controlling risks, and in addition to reducing
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Fig. 1: Study Method

consequences, facilitates the achievement of
organizational goals. In recent years, the approach
to risk management has shifted towards a holistic
and integrated approach, aligning strategies,
technology and human capital to reduce
uncertainty (5). Despite the importance of the
topic, research on ranking the key factors affecting
risk management in process industries is limited.
Studies such as Abu Kwaik et al. have emphasized
factors such as economic flexibility, organizational
characteristics and organizational culture, while
Zwetsloot et al. have emphasized the role of
management commitment and safety culture.

In the meantime, multi-criteria decision-
making (MCDM) methods have been widely used
to analyze such complex factors. The DEMATEL-
ANP (DANP) method, combining the advantages
of DEMATEL and ANP, reveals both causal
relationships and the priority of factors. Adding
fuzzy logic also provides a more accurate analysis of
uncertainties by converting qualitative judgments
into numerical data. Previous findings have also
confirmed the importance of this approach in
improving safety perception, with Modiri et al.
finding the role of managerial, equipment, and
human factors to be crucial .

Therefore, the present study, relying on the
Delphi method and the fuzzy DANP model,
identifies and prioritizes key risk management
factors in process industries to provide a scientific
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framework for safety promotion and evidence-
based decision-making.

2. MATERIAL AND METHODS

This study was descriptive-analytical and aimed
to identify and prioritize factors affecting safety risk
management in process industries. In the first step,
a systematic review was conducted in reputable
databases including Google Scholar, Elsevier, Web
of Science, and Springer between 1995 and 2024.

In the second step, the Delphi method was
used to validate the identified factors. 13 experts
in the field of process safety and HSE who had at
least 5 years of work experience participated in
this step. The Delphi process was implemented in
three rounds, and opinions were collected using
a semi-structured questionnaire and a five-level
Likert scale, the final factors were selected and
consensus was reached. In the third step, the
Fuzzy DEMATEL method was used to analyze
the relationships between factors and determine
the causal-disability structure. In the final step,
the Fuzzy ANP method was used to weight and
prioritize the factors. The study method is shown
in figurel.

3. RESULTS AND DISCUSSION
Final factors affecting safety risk management

After conducting literature review and content
analysis, 54 final articles were finally approved.

Journal of Health and Safety at Work 2026; 16(1)
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Table 1: degree of the central role of D + R and D-R

Delphi method Results
Finally, 20 factors were included in the study.

Fuzzy DEMATEL Results

According to Table 1, among the main factors,
education and training (C13) with a value of (D
- R = 0.366) and management commitment (C1)
with a value of (D - R = 0.292) were identified as
the most important causal factors. These factors
have a guiding role in the safety risk management
system and have the greatest influence with the
least dependence on other factors. In contrast,
contractor and stakeholder participation (C5) with
a value of (D - R = -0.209) and maintenance (C11)
with a value of (D - R = -0.198) were identified as
the most influential factors. These factors are more
influenced by other variables and have less guiding
power in the system.

According to the relationship network diagram
(Figure 2), the high density of connections between
factors showed that changing or modifying each
factor can have a significant impact on other factors.

Journal of Health and Safety at Work 2026; 16(1)

In particular, factors with the highest number
of input and output arrows, such as employee
training and education, should be prioritized for
management interventions.

Fuzzy Network Analysis Results

As illustrated in table 2, the factor “safety
culture and climate” was ranked first with a weight
of 0.058. After that, the factors “participation and
communication”, “Contractors and stakeholders’
participation” are in the second to third priorities,

respectively.

4. DISCUSSION

This study, with the aim of promoting safety
and improving the risk management system
in process industries, presented a fuzzy multi-
criteria decision-making model based on the
combination of Fuzzy DEMATEL and Fuzzy
ANP. The findings showed that employee training
and education and management commitment
are the most important causal factors that have
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Fig. 2: Schematic of relationships between factors affecting risk management

Table 2: Ranking of factors affecting risk management based on the FDNAP method

the greatest direct impact on other criteria. In
contrast, contractor and stakeholder participation
and preventive maintenance as influential factors
showed the greatest impact from other factors.
These results emphasize the importance of
investing in continuous training, strengthening the
safety attitude of senior managers, and developing
detailed instructions for contractors and key
employees in reducing risks.

According to Henrich’s theory, about 88 percent
of accidents are caused by unsafe behaviors that
can be controlled by training, increasing awareness,
and promoting a safety culture. Research by Zahiri
et al. (2020) also showed that inadequate safety
management, inadequate training, and poor
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employee attitudes are among the main reasons
for unsafe behaviors in petrochemical industries.
These findings are consistent with the present
results and indicate that employee training and
active participation play a key role in reducing risks
and improving safety performance.

Based on the results of the fuzzy network
analysis method, safety culture and climate gained
the highest importance with a weight 0o£ 0.058151.
This factor is closely related to management
commitment and its improvement can lead to a
reduction in accidents and risks. Also, employee
participation and communication (0.055095)
and contractor and stakeholder participation
(0.053523) have a high position in strengthening

Journal of Health and Safety at Work 2026; 16(1)
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safety processes. Risk assessment and hazard
identification (0.05324) were also recognized
as the foundation of risk management, as they
enable organizations to focus their resources to
control critical risks. The literature review shows
that the results of the present study are consistent
with the findings of Ajslev (2017) and Berhan
(2020) that showed management commitment
has a direct impact on risk reduction and safety
improvement.

In addition, preventive maintenance was
introduced as one of the important factors in risk
reduction. Studies such as Wang (2020) showed that
using equipment data and implementing preventive
programs can minimize the likelihood of sudden
failures and the resulting safety consequences.
However, the present study had limitations,
including reliance on expert judgment, complexity
of the fuzzy model, and focus solely on process
industries, which limits the generalizability of the
results to other industries. For future research, it is
suggested that the presented model be applied to

Journal of Health and Safety at Work 2026; 16(1)

other high-risk industries. In addition, a deeper
examination of the human and organizational
dimensions and their role in strengthening risk
management strategies can lead to the creation of
a more comprehensive and sustainable framework
for promoting organizational safety.

5. CONCLUSIONS

By providing a comprehensive picture of the
influencing factors and their interactions, the
proposed framework provides a practical and
strategic tool for managers to improve process
safety and manage risks more effectively by
focusing on priority factors

6. ACKNOWLEDGMENT

This study was conducted under the ethics code
IR.IUMS.REC.1402.292 and was supported by the
School of Public Health, Iran University of Medical
Sciences. The research team would like to express
its gratitude to all colleagues who collaborated in
this study.

123



http://dx.doi.org/10.18502/jhsw.v16i1.21893
https://jhsw.tums.ac.ir/article-1-7308-en.html

[ Downloaded from jhsw.tums.ac.ir on 2026-08-18 ]

[ DOI: 10.18502/jhsw.v16i1.21893 ]

11€0-119 O3ladw 11€60 gy /) a)lasd /1 sla

Sl S QLo 30 Sy Cu e 3 Y30 SIS Jolgs sy gl gl g Sl

30 w9 gy 3l ookl b

*Y

i (53130 o Tyl yol ola 8 T (Bl g ol e I condl il (s ! GLnS ool

Al 5 clrts Ky poke olKails wiedlagy saSisls dace 158 5 L 5o Cosdlos 05"

Ol el olpl (S pale olXails coailage ouSails (glad o cblagy gwidige 09,5 IS Cllagy Oliass }S}QY

Oyl ‘QIQL—I Wty Gz olEiilo”
VEKNY/E o s i'g)[}‘ ‘H"?C/V/f:_‘;.é[.;)a@)[}‘

oxin =

Lrodl 6L:m.;.{|)é 50,5 boe  Saory bl iy oo jlods 4y golaidl sy Sl 515l sunsl 8 mlio taosdo
S o sla by, (e 4z LS (Joe gy (nl Sl ge azlge gz Sl il L) S Hi5e Zu e
Copde g S5 ulS Jalge b aas oo 48l,) (Fuzzy ANP) (636 (glaSits o o138 § (Fuzzy DEMATEL)
g gaioglyl g plulid mlio (ol jo S

VoYY B0 Gladlo o pine gibio (e 51 Ll oy allie OF 500 atopllas 5550 50 ol 1)l (09 5
b o S5 sl 590 59 G 0358 gl Sy Cupie e adgl Jole VY 5 0l Sl
o i, calol 55 mind amli e Jole Yo eJlo VY8 (o)l als 5uSilen (alyfo 0,05 VY 5 Lo
oo, T Caslsl 5 0339 et T 538 IS el gy 5 Jlss oo (oles 5 o Lals, Sl s (538
b a8 5 IS

S g € glsiadl 5 Sipeh iyl Jplee i Jele VE 5 e i Jole £ a5 ol oLt gl nasdly
Ligh S g ot SLabal s g )0 (550 G5 5 335 alolid o Jolse 003550 lyisds €y ke
oo L5115 (623585 0 o €laiics3 5 Sy Lo €500 5 yraad? o Jlo o S o
)5 S (538 (gl S o 53 1) (39 (e € Srenl 92 9 S ) ((iren 0
L;IJ.,Lso,,al)jéﬁsd)ﬁl‘udiomwj)l;\f;lk}al,;j &l (5 pgeas 11 L (golpaing ozl g puS A

Su ke 5% jbots |y laSias ) g 00ld 9o |y anlp (el locaglyl Jalge 2 55505 LU aiS (0 o8] 2 () e
o

ol sl o) 4D Lo i sl oo ;L;J..g&ﬁéglgo Sy Copte 33 OIS =

sabermoradi22@yah00.com 4.5 Ka Jytums sdivm g (Sudg ySI Conny 3

)5 oyl § Calbrlagy aslilins


http://dx.doi.org/10.18502/jhsw.v16i1.21893
https://jhsw.tums.ac.ir/article-1-7308-en.html

[ Downloaded from jhsw.tums.ac.ir on 2026-08-18 ]

[ DOI: 10.18502/jhsw.v16i1.21893 ]

- Gg) Cpss B P3he (53315 Joloc (s3iicuglyl § ¢alwlis

okl pac pals 5 o Slee i)l Cgz o Sl
A 4o Ogzge Sluol (Jlo ul b (D) 9gd oo JLso
W) ) (gl Seay Cupde ke Jelge gunas,
SalsS gl Girgl 3,10 D50 siel slapllas Cusis
Jold 1) Sy oo 2 Fge olS elge (S
S She ceolaidl Lyl b 4 cad g pddlasl
Sggludy) e yuizrad (7) Qiloo ST B ae ilojle S8
S )| g Cu e WS ey G 2 Ol S
VYLV solasisls o.SL, ol 3 sl Sguge ;0 Sl
slaghy, wdzme Jelse Gl s Gl

eoa] S e 10 00 ,51uS jebas o Lreaiz (5 S sl
Ol ,0 (VY LA M)uslass 51,8 solaswl 5,90 S g
elols o LUy Jds & (DANP)ss i, ‘Lcadl
ol oS Jalss ol Cuglyl e 5 o Ll
> slanlis a5 Ll SO ) ol Gl
Slml gl Sz Wil o gl 4l =i b, )0
ISR JY - D Y O YN | QUL g PREL y
Ghin 65,54 (pl g oogdle (TVY) o5l oo Bl y
soglad has b gpSeeeal slogly, ;o 5
pas 5380 udow Sl (goae polde 4y 23 9 S
(nlpln 0SS o o2l8 ) sludl Slelgal 5 lacoalad
Dlales Jdos (6l .\AT)LY Slpl b o Jaw
(V5 canl 3abl Sadly slagysy Gmens 9 Jolse ol
2108, ol Casal 5 s Sldlas slaasl
Ao ge i Sl Sy e Jelse gun ol
aS S w)liF Gles 5 g iged lgie
» G i Gludl g (Sl (Shpoe Jelse
0555l (Julge o3 ol yo g Wyl casl SThol sl )|
o 49) 5 S 3 SRS et (LS,
IS ST 5 oy Ojgots ety Slallhs
A S g wlsly y Sy ) Cu e )0 Sge sl adlge

dr g IS G0 dS Jalse ol Blite g e Laly, Ll

PO

dovdo =

obaidl anwgi g oy Lol ()] 5l ganlp mleo
oolisl daasyl b oz Conle Ll wig, o jlads 4
Mol g 428y Elygz STk lards olgs |
by plbow 4 ) gl ol oedle - ol
siejl mbio cnl 5l el @)1 o e el 03,5 oS
Copde slapllas il g 0sdlly Syl 51 lS Sy
0357 ol 55 sl AisT a5 2 el Al S,
o Sladl pdloler Glasely 4 e Wlgi o
ezl I bl (V1) 09d (assmelen
YUY el Jlo oy (OSHA) (clab o culgy 5 oo
S g s Cato SIS, 5 i FAR YAV B
Lame s g oyl s Lasi o Sllas 5 Jid oly
OA) wilosls caws 5l 1) 095 ol I

SlRl Ol 4 Sy byl s S aluls
5 osilly whhs aeplls Slilis GlSel wuds
h Sy v b ocwline Jus cblasl gl 2
3 xS et Lol 5l ey 23laise ol
gl Ot Sl Sy b)) (A5 9 (o5 slashy,
Ol 53 Sy o e (1) el (59,8 Loyl Coronl
wib bizle 5 Siabee sanlp plie 4 ogz)lz
ol (bl (el (lolid b oS 0gdge
wosllasl sladely 2alS » odle daSin, 55
O8F) WS e ot |y silosles Bl 4y ol
Copde o) loplla Sl S ofile
Gz oy go8s lretnl (gunld mlio o S
S50 (5l00,50g, 10 (5 Lle SIS g g onima L
55 phte 35 o sl W o5 oo Sig, ol e
sbln @bl 4 b wl S L5 sloJolos
Jelse oo oaizmy lan = e Loy 5 Sats
(V) dind (9 g Slojlus o Sl

ol Sy Capde 3505, Sl sladle o
5 ol 5,55 g 4 g A, 1S Sgume g iy
Gao by wlohl et ol el 03,5 €5 > 4z LS

alopw 5 sl banl s dagiliul (gjlugmen

11500 )lg /1 o)lails /14 sl oS (iag) § Caublagy asliling


http://dx.doi.org/10.18502/jhsw.v16i1.21893
https://jhsw.tums.ac.ir/article-1-7308-en.html

[ Downloaded from jhsw.tums.ac.ir on 2026-08-18 ]

[ DOI: 10.18502/jhsw.v16i1.21893 ]

| 23 IY Sl R T PV

[ N \

Loommemn [ g oms |

e s
\ S i o |
) ¥ N
‘ Sy S pdoyt Fgo Jolge Cymand ‘
’ 12 )
| EIPRITIRRA ‘

{ . J
> SO gy G 590 Slas s

'

4" 2l Jolge 5 S g (i luie ‘

[, Swycapsep e Jelse glubid
el

Sy S g0y Fgo Jolge o Cagll

90 9y
38

}

ohBaa g 53085 ele))

[ |
} &1 e olael ‘r—’ ians ally i yilo dloxo

Srod i yilo (6 3budlo i
(e SRR

093996
[

S i el (o o doslne !

09390 S Yoy g JuSid

Jol bl g 5ilo dpslino
ol

09399 5o sigu 5355 dgazme

6 a5 a8 dnlre

| 1
R T kel b
v
&l I 5le giludleyi

Lg)'lé SN dl)?‘ J>\).¢ R |S-MJ

Copde p i Jelse o gte wiepllai 550 b
axllas LS‘J'.’ 9 Lg’l.wL.w Lg.\.u‘)s Lgl.b&?-‘j o g_im.i)
s Jlo 0 BBlas Lo VY glox! 5,b 5l Jlse
leaslicn g ol a3 § WO HSE g oyl 3 gl jo
by e al> e 38 .05,5 oS5 ANP JDEMATEL
Jelse lea blite Ly, Jeloxs (sl (516 DEMATEL
2S5 4 e by, g 8l az s e jslaien
e O)9 damlome 1 ANP (6516 by cales jo o
5 ol (Joo b ad Jleel gl gancgdsl 5 Lelse
Sy Copde p Fge Jolse gois Zoll 6l ax LSS
Slis ) USs o aslllas gz Jolyess,8 ol ]

Sl 00 00ls

oy Jelse ol
Sl Sy Copde wnlp cuale Lo 4
S S paoas A lp 50 12l BB 5 6005 60,50,
Jelows S5 5l gy cnl 5o 09, cnl )l (5590
pla (o) )l alyo 90 B 5o (e sl
Pho Julse U ol colanul (dlo SaST g (ygie e

11€00 ylgy /) o)ladds /14 s)a )5 (ie) § Cublagy asliling

aulgy S ax LSS Loy sl Jaw ladd ol oad
Soger ) (B Sunde (Sl Jelse Gl Jalos
2 o el GBS Sl (S S s Gl
g g0 Dgme (18 mlio el Loy 0je>

S by 5l GaSese b ol gl sy
&7,z « (Fuzzy DANP) ;6 ds oS5 Jow
Foe salS Jelse sanzudyl 5 olulid @lp (ny
pleol s 0,505, pl s oo Sl S, o i
(Jolss o 39 et 5 obaedle Ly, oo
Olee lalsd g (Jg)0 JLslu 5l 580 g aal> (5 pgas
ol mliolege @l Sy, Cunse sloadlse
2 S5 8 sarlp gl plrse @ dlgoe Jos
Eyoze ;O S SeS Saled (g S e
B gmeosly o (Ll sz lr ST egy )
Copde sbapllas o203l g Ll Sente S 3 She
ol oo sledity 388 Sty wlio )3 S

WMoy =
bl o el oy dalllae oSy anlllae oyl

114


http://dx.doi.org/10.18502/jhsw.v16i1.21893
https://jhsw.tums.ac.ir/article-1-7308-en.html

[ Downloaded from jhsw.tums.ac.ir on 2026-08-18 ]

[ DOI: 10.18502/jhsw.v16i1.21893 ]

- Gg) Cpss B P3he (53315 Joloc (s3iicuglyl § ¢alwlis

OBy cleMbl ) Jg»

g Cedloge 9 (seenl So poe

aul s o

< & & 1t 1t < < ©

ol lipabe] i gale o 5 oiins b5
45 Wogs 05,9 bl o axly  SYe (olul ol 509l

A oy Yool 00l e cnndSSH Ly N
il Sl bl JolS (e

e Bd> johiteds 79> lajbre (Jlis o
1050 ) ,lee Jeld jlieleS b s ol

LS sl ad « (Review Papers) (5,q,0 Olallao
. JU)95 ¢ mble plw o(Book Chapters)

P UBs)
@l 2l Gln @y S5l Giegh ol 0
2 O3 B bl Sy Canae » H5e Jelse
oleul 4 O ] KK W ool gaul,8 é,l.w
welidiny 93 (paiz 3 QB3 L e glox
O amsgly (o9 wliil ol o sla Shag 5 ool
PS50 (TV0) Cansl 00 S 0,555k 5 (6,55 an] 3
awle Jlo mu Bl slhls (8 3 5l a0 VY sy
(V Jso2) HSE 5 sl p wsl 059> )9 (paass S
Sl Jiy sl anlp wad o il o
Skl Jols 5 (2l oles Goyb 5l 5 (2T & j0n,
b cé,5 plxl (Google Form 4 Excel)  Sog Sl

112

Al gl IS
1S
olRasls sbewl
R )
Sttt
-\

Q‘: == :

Y. (Jl)aisles
AETY

3,50 wiepllss Oy Lol e Laly; 5 alelis

055 18 oy

Oste o pllii g0 1z [,

@lolid n S yed i glil al>pe o
Sear) Sopde p Fhe Jolse (o 4 &5 0 SV
Sl aie; ol o obolfws g o > L aslb,
g gy Somelr I plaebl sl g 038
GooglesWeb of Science « Scopusesls sbeolSsL o
B Y20 Jlo 5l s Sbejy o5L .ol sleilScholar
Slallas 5l slos s oo b ol ad 8 a5 o Y- YF
gim> (5loojlaadS . 0el ools g polie g SIS
Sear) Sopde g (il 059> (paass O5ly elul 5
g 25 gelly 5l placeS 5 Jolis g 00 5 (b
(“safety risk management” OR “industrial risk
management” OR “process safety management”
OR “occupational safety risk” OR “risk assessment”
OR “safety performance”) AND (“influencing
factors” OR “key factors” OR “determinants” OR

“critical factors “)

a5 Al el glaigSay adllae 4y 0959 (sl lse

11500 )lg /1 o)lails /14 sl oS (iag) § Caublagy asliling


http://dx.doi.org/10.18502/jhsw.v16i1.21893
https://jhsw.tums.ac.ir/article-1-7308-en.html

[ Downloaded from jhsw.tums.ac.ir on 2026-08-18 ]

[ DOI: 10.18502/jhsw.v16i1.21893 ]

ohBaa g 53085 ele))

l.h)l:;m CA,}o.m‘ Qa)f uﬁ’“f“ LS ‘jb) L;Lmu»lﬁ.in Z"Js.)e

(/Y04 5+)
104+ 1YDg")
(-IVO5+ D g+ YD)
(5o VB4 1B)

AP

DEMATEL § ANP S 55 b .oms oo Lis |, Jlone o
Llagyys g ool a3, Sl ) bajlore adjbogs (Sl
Ol Neh o alre e ST G pile 5l eslasal
Sk g lajlee 5y FES Ge 4 i S S
ol 50 63 olasl (V1) 058 g0 byl oy Molas o284
ool oo a1, L5 s ¥ Jgaz (eluly asllia
((T7)08l (o0 RS 2% 4 o) cnl 12!

LD peiis bl Gupile b yo ol o )
Soxe 1 jleae 86 e 51 G 5 o)) 5] ealid
S e e S e S 5 05 JS25
0,8 dlbs (V) alaly Gillas

x1Ox?®x3D ..xP
—rerers.of M

V4

b a3 % gt g O s i P e 8 onl o
o P oy oV oy VopS (> dnlio o yile
Zij = (L iy ) )90 4 (Hie 516 dae 9 w5L

4.1.>).o o DM—‘ Cewd & r‘,.:j:ﬂm JaLu)‘ u,ua)_\LoY-

oy (g3lw oy (F) 9 (V) sl Jge 3 5l oolanl b L8
0,5 oolatwl A e ple olgicas

ooz o [t omy w0
Ay == [L5 5 = g g ™

11€00 ylgy /) o)ladds /14 s)a )5 (ie) § Cublagy asliling

\

£

5T ogm
owl b
Yo 5

Yo s b

Dg ply8 alizee 3blie 5l 5 5 o5 i Sl
3head olulis adgl Jole YV wass al> o o
l> o (ol ;5.28)5 1803 VY LS s gie 95
OB 3 o 5l Jalge mSTas aisls las Sl polie
STy Jbo ol basyls oby b lawgin Coonl

b oaslie b asls S 0 (YU Gl lg) baixul
odDgeS O )gody Jgl Al pe (29,5 pgd Al pe
FOIL L e85 3 055 5oy low Ll )
al> o cpl 5o i pll]y 095 daome b3 )l epas il s
b slasasls 5 il il bl o o SKon oo

REEEE I SN S IR

G oplesl b Bd> 5l pg al>pe o
sype Jole Yo ol g aleS cla sl
S5 593 a3l o alp 50285 )15 IS 3 a0l
(Kendalls W) JlaiS™ 38lg5 oo a4 obows by
Jolse 5 w35 Jolo S8 6 glazl o8 ) 5L
W5 Al g s Sy o 2 5o 2o

il S,
Lls) 3ledse QB (ANP) (lasets oo s,
WS oo ool 2 1) LaadoS (49,0 5 laalsS ( ad)bgo
Doldd 5 gy dmalie b s By, &5 Jb o
@lolid ) bjlre o Jolao (e Lalg, (55
Jslae b e (285 g Coonl Dol frays Jloged S oo

1PA


http://dx.doi.org/10.18502/jhsw.v16i1.21893
https://jhsw.tums.ac.ir/article-1-7308-en.html

[ Downloaded from jhsw.tums.ac.ir on 2026-08-18 ]

[ DOI: 10.18502/jhsw.v16i1.21893 ]

- Gg) Cpss B P3he (53315 Joloc (s3iicuglyl § ¢alwlis

5 Sl NI Bad @a3la ¥ oa 5ls lages
03,91 Cowd a5 ¢f o7 3l ooliiwl b a5 puitils 136 Cga

il pules =] 0 (gl Al
b=(b),,=[%.5] ®
R=(R),, =¥ 1] @)

it IXx71 g X1 b saDgRas

(D+R) b a3ls connl lie gun d> e
Sl we S paxin (D,-R) b)lxe o kil
D, —R <0 515,135 il dogy o Lo 0L D —R >0
g il abgr e jlre wile

8 Oyke s pdy g IS Sl Bab=r 4 d,
debss bole el it ole o7+ d ) Jlais az yo
()1 s Jolge ploo b (6 ien

) Gpdy U L ()l =1y — d;
Sy cle abgrye Lo 092 17 — dj. 5145 & )50
(ad a3 L 5o Jslao abogsye slonaly — e

Lol All sl g aSel Laulg ) AL (v 5 -7
S Olse Byl b ol dnsloe asbiwl (35 asils
) kel LB Ly, aSed 5 005 )5 Sy i L)
TC aplo 5o il olio o5 asly) s 05 (o
ools Lioled NRM y5 o 55,5 aibewl Jlade 51 TD
b6 el BSualy, o] Jake dnuloe sl ot
T o sl epslin oSl by 5 015 e i3] oslica
ot le polie Siles izpad o TC s ila 3T7)
Ollam o acwlbre(olel sl aiss puw 5 sl TD
Sz sS 45 (g ol poles i ppans dilin] s 45
A e alaly o e wad jhe il ald
3 3l JolS L5 | o e obie Gy 355 oo 555
0,5 ol 6BY s akal) sl eolaiul b e Ls

(w=V+0m=-2) ,

defuzzy = - O+)

199

] o Cawd 4y o abal) T A

n n
r=max; <i < n(Z u'l-iz ui]-') )

L TC 38 Jol5 Lals; e ple esiloboy 5l g =Y
A dawlee (V) B (F) sl Jgo,8 5l oolazuwl

T=(H'® H*®...HY) ®

ti; = (1bj,mb ub)ove B oae Hlals pas

23,5 dle p3 Ojgo 4 g Sl

[1t] = (H, x 1= H)™? ®)
[mtij] =HpxI1- Hm)_l *)
[utij] = (Hy x I —H,)™ 4P

3 H],Hm,Hu 945-’J-J)JLAI lQJ?_Q)S k)"‘ )QH
aly ol glo alys aS aiied nxn il plaS 2
&8 dlasl oYL sae 5 glo suse b doe i
ans o Ji5as H o s

s —slad JolS L5l ey yilo dpuslns —F
To lojlre JolS Lo, peple 5 1, 7 Leyle
Tro T, u*“fl-“ 4—.’.‘)0 JL NGV VN W C‘)"‘l“"

N1 sl 1 S T, ol als e
20,5 (oo Jol> T 2 Sl 5l o (Sls

(Vg A) abayl, b llae— ;50 S 9 s dloee -0
SJth Gy gseme Silo € a3l 5 ith
Ri ja3ls ailos abgiye x4 4295 L TC 5le
Jelow g oy Caz il 0 TD ke 5 jith

11500 )lg /1 o)lails /14 sl oS (iag) § Caublagy asliling


http://dx.doi.org/10.18502/jhsw.v16i1.21893
https://jhsw.tums.ac.ir/article-1-7308-en.html

[ Downloaded from jhsw.tums.ac.ir on 2026-08-18 ]

[ DOI: 10.18502/jhsw.v16i1.21893 ]

rolie ggame ppaie o T 1 53 o 5 dnsilnas
2 ST e Glp 00,50 el 995 4y bgrye Sl
&5t Jloyi 5l euuilay e 51 gl asgazme Jalis 1, T
JEPIRY g IS VU [ J TR JUPRCUN VIR )3

05 (o0 Jol> g350b Sl

Oy
D.. Dj Dn
Cyy Gy o Gt Gmy ot Cnittt Camy
D C\\
! Cyy
Cym tDu/ D D
m 11 Yld, .. 1m /4
- dy /1 '/
cil
Ta_ D ci2 tpil/d- Du/d Dlm/d
c
g ]
Cnl
cn2
p, -
Cnmy,
mh
LdCi” :Zt;;} =\,¥ ,m
j=
c.,
D, Cyy
Dy,
Cim, r,‘../ D;; Dym
d, ¢, /d, o /d.\
cil
i . D
T, = D; calz tf:‘ /d[ t,“fj/d[ D!m/d
Cim; D, "’ Dm
) j .D
oot fdy, by Jdm e toEm oy
Cni
cn2
D, -
Crmy,
r oy oy oy S
Loy o tc‘-j Lovmn
ooy oy oy
_ ter tc:’j " Coam
oy oy oy
tcmll tcmlj cmlml

>y onl o eige o Slopgw S5 R
Gk ol 005 0o W sl po T e jile
b on ye W plis yo TpY a a8
slaeh) Jlgte slapls b 5550 pmilopgm -V
@lSen 4l o polie B agd oo ools il (o2

11€00 ylgy /) o)ladds /14 s)a )5 (ie) § Cublagy asliling

ohBaa g 53085 ele))

(TZ) sbel o5 Lls)l uyle ojladloi-V
ol sildlap 4 plasI V) alaly 4 a5 L(TR") _
o le 5l sl o ggarme o G5k (nl 4 w0 STD
s 2 pale s il dbgype a4 4z i L )
Ok 5o 5 00l e Jlaw loo ol ggeze |,
238 pee | hgi 9 Sl sl

QRD!
D, Dy Dim
£y, t, vt
D, Dyj Dim
Tp = £ L, " Lim =—
Dy ij Dmm
ton tmj et
m
D,
d, = Z t 7
\J
Jf:‘.
m m
D;; . D
dIZZt.”, Ld.,zZt”—‘s, ,m,
tj tj
j= Jj=
m
_ Dmj
dim _Ztmf
J‘:‘.

B Dy, -
TD: Di‘/d . D!J/d Dam//d

Dm‘/d rﬂ’"f/d zﬂmm/dm

mrm

r oLy aij TQim ]
t\l\ID tD e tD
= ajy aif Tim
tD tD tD
am L tam-f o pOmm
D D D

(Tcw ) o ylxe JolS bLS ) o 5le (g3ludloyi -A

ooliiwl b 1,TC L ylo_ (595900 m pilo s JoSi5 g
a8 Gk plaws S b VFakl, BYY akal,

abgiye an 4y 4z bl T s j2 ggame o5 oyl


http://dx.doi.org/10.18502/jhsw.v16i1.21893
https://jhsw.tums.ac.ir/article-1-7308-en.html

[ Downloaded from jhsw.tums.ac.ir on 2026-08-18 ]

[ DOI: 10.18502/jhsw.v16i1.21893 ]

- Gg) Cpss B P3he (53315 Joloc (s3iicuglyl § ¢alwlis

y

B oy 563155 Y lie i 3l Ly Y lie Slass
aslla SFY Jolas

~

Al Joles sy JU & ol

Va D
I Joleo diogs byl ps aly aslllao (gl a5 5Ylio slass

adllas OF Jolro ¥ls (ol 3l

e ooy Al ¥ 1Y S

o0 s Al OF L oy Ll o ooliisl 5,00
b 680 gy 5l fse Jelse gliil sl
Jelse 1 jo a5 g, 050,35 soliiul (open coding)
5 SISl ol i 3l Cudguze g (e
Sty Supde p Fee Jelse olulid ln ok
ol Slaegorme b ol corge 3,805, (ol o (o)
o laJolod slie 9 092 (alolid F3e Jalge
ol VY o0 2l el Lolge oyl Cules 4 0,5 1,3
al aodnias il S oy ¢ bl ol

Gl 00 00l isled ¥ ISS 50 ygie die pllss cany

Sy
@&5)" )| 4.1.‘>)A u.!‘ LS‘)" 0 ul.‘}:u‘ ulf).ao J.u
o elis)lS 5 el o3l 5l La VY Lels
eL»..o o)'P o HSE 9 A...J)S ‘5)-0-" =L..~o) o as ..\3\)34'
YN ol 5 i eSils 1o s iyl
g JLAT.AY £ VAS IS il 5eSlie 5 Jlo FOAY
Ol a8 ol lis ol ol Jlasl j90 aw 2o dalllas
Ol Ay jsboas alo po s Jsb o Ol ol Ko

W)

Slotins o2l &y L2 b Colas flos
Jolse 6 08,5t polie ooy Voo aaliel : els
Jolge LS)-"-‘-‘)-*-'L' polie oo, VO il (las 5
wole (pp ele 50 ooy Ve Oluss pd
10 Bolal pg Jlesel g (gandS Julse JolS oo
Gzl gl b plil byl b adS 5 as o
23,5 2l mbs plaebl collE g Joe
b asl, =
o] Sny Cupde o Fhe 2l else

B g adsl (Gorinr plmil | G (g% (0l 5
S adllas FFY slaws e né 5 6,50 oYl
0SS g Oy bl 6 b Al pe 0wl
o b 8L ialS adlllas YVO 4 olows
Sl sl axly GYle slass g, slo lae 5580
@l o lale ey allie VY a4 olS aslllae
SVl ol sl g, gl brs Jlosl g JolS” (e

11500 )lg /1 o)lails /14 sl oS (iag) § Caublagy asliling


http://dx.doi.org/10.18502/jhsw.v16i1.21893
https://jhsw.tums.ac.ir/article-1-7308-en.html

ohBas g 530815 ele))

(Alpha s’Cronbach) \loell el cu o Jlade .28l
Lg).g‘).g W s’Kendall) J‘A..S w'.) )‘d.b;o 9° AYO lg).g‘)g
glaz! 5 YU s Kinlen ,Sols a5 wel Cows &y + £YO

s @l ¥ oY Jsso cl (5,5 le o8 LG
sl s 10 S, Cupde p Sge Jelse olulis
A oo las g2l SS90 d bl

[ Downloaded from jhsw.tums.ac.ir on 2026-08-18 ]

[ DOI: 10.18502/jhsw.v16i1.21893 ]

RPN WIS < I PRES

FIYO Lo e A4S A o e s A Co e Ao \
TIAF bl 5 oS e YIAF bl 5 oS e YIVA S50, 4 3p Y
1Y SN PESPE J79 1Y ietl 57 5 K YIAT EEE s i
&l 2T 5 S y0 ol BT 5 Sy
YAy e R Y Mo ISy s s S f
Sl Sl
4 SGlews &5 Lk ) Slewy &5 Lie < 25T 4 S
1) 9Oh ' p) €71 9O ' ) vy )Li’r‘:s“’ ‘5 ) 5
Olaigd olaiigd ‘siu..al..u 9
. . 5 Ol )SSley <5 )Lt
YIE Olsd g baay, YT olsd g sy, £7) $
obiisd
s o S s o F
yop | SEIFIAMT o S A ol 5 Loy, v
ol olayg,
_ | o = | o S ads o 5 -5
" SN s 2 v Sxxa s> Yios Jeliga o 5 8,155 A
[EYY39O [FY3990% slagg,
9 Ry sloaely 5 shgdd gladaliy SS9 12
Y-8 ¥/-5 Y/a¥ ‘ a
st st Lo o
Lo 4o Swd 4 Lo o Sd 4 8085 cladasl
£1Y0 &R OP RSy Y0 B OPROR Sy .5 ISRy S ’d 1.
Sk S s
by g SIS
Y/0A s 5 prass Y/OA 6 g prass e &0 ;f’“ ’ "
A7ARS SieSS 5 (o8 Jlaw fIvY SiPESS 5 8 Jlaw YIOA G g s Y
7Y St g hisel Y Sy g hisal BV eSS g o Bl Y
PVE | bodsies saaille | YVE | bt aailols | VIFS Sz b allie 'F
YIAY ‘5).n.\4dUa.v.|V§-\.:.‘>L:.b YIAY ‘5;1‘;\?3&;11/;% \7AR! Sy Q'L»J 0
Lo o eou! Lo o Sl
Yng e YNe e e YIVE | lacgdstes aoibojle | 18
&9 o908
Y/#a bl Y/Fa bl s YIAY 6);»\35_91.]9;4‘/‘;..\..2.‘; \v
o o auld ol lio o ol 5 el [FIRE N |
vap | I B e & PEAE wg o2 A
s sl RN S0
Sy 2, Sy Ll
YIVE P e YIVE 2T s vi54 e 1
&yl &lylas
slogole boojylwe Jlogole booj bl lie o ol 3 el
viof Simegsle b o))l Vot Sigole b o)l YA Jlie yo anl B s v.
Sl Sl o as el
= obwob! codi® 5 Jis 2 ol S ol
<IAYD Y/A® Sy Sl LB, YIVE J l;: 23 4]
YD = Jlass ol s
Jlogole Loj b
viof EHWS 20k Y
Gl il
5 Jauns i ol
YINY 6l SOl 6 e Yy
o]

11€00 ylgy /) o)ladds /14 s)a )5 (ie) § Cublagy asliling

1wp


http://dx.doi.org/10.18502/jhsw.v16i1.21893
https://jhsw.tums.ac.ir/article-1-7308-en.html

[ Downloaded from jhsw.tums.ac.ir on 2026-08-18 ]

[ DOI: 10.18502/jhsw.v16i1.21893 ]

- Gg) Cpss B P3he (53315 Joloc (s3iicuglyl § ¢alwlis

Sy Capde 1 Fgo 2o Jelss € g

& Sy 32 Fgo Jolge

CYy | (YV-Y4 ,\%) [OYRURVIRVEY)

Cy (YY-Y+) bl )l g s )lie

Cy (YA-YT) ol 9 9 S y8

Cf | (Fr-r9) S L 9 @ )lkeo (BBT 9 550
Co (FO-¥Y) Olaiigd g ol 85l &8 L
Cs (FA-£%) REUUELETY)

Cy (®)-¥3) Slaggy i 9 41 525 9 (4,155
CA OF-0Y) L o0 55 912!

ca (OY-00) A 9 g 5 b 4ol
Cy- Fe-0h) 1 (Pl @b 5392 w30 039 5y 4 30
CHy EY 2Y) G g yoni

C\Y | ¢F D) SIPPS 9 (S Pluw

W | ¢v-5) S 3 o390

OF | ¢ fn b Codgiumo (pkilolus

o ) Gy Slasill Sowzmy

Cvs | (Y'Y LYY 829 o3t Jolio y0 (S
C\wy | (vf.yM) sy 3bl e yls

CYA | (Y7 Y0) ks oos) oo yo T3 e
Cha (YA YY) Olyhs g Sy 203,

Cy- (A Y9) Bl il g 3lw gole boj)lew

5 (SIS D Yo plyie a5 4 g b drale
Jolss (i ol 59 2205 (6, 356L (23, BIR
SIS Gl b Jolss Oloe bl 5 (D, + R Jelse
&S el b pakia (D,-R) cal il
a8 alge g (cde) 38 50 aisl cote D —R (6l
Aiten (Joleo) pdy b sl axsls e D -R
el 000lf o Lo Jgaz 0 Slowle s

(ol elss ple 2V 5 7 Jgaz bl
(D - R = 0.366) lie L (C13) cany 5 350l
c (D - R = 0292) Jais L (C) Cuypoe gl s
s wslin Jelse nigle 5 oS lyzea
Sy Supde plaes 3 Solaa & Jeloe ool
S b1y 6 N5 8l @08 iy g atals (el
oS Lie hlie o i ls Jelse lo 4 (Siels e

1w

il o g, il
6 S mlii

obe (3 Lls; wnli slp 556 Jress b,
Jelse plo » Jole o 8l as a3 SIS @ Jelse
WSS g 5l 9 35 el 5 s
re Jolos ln 6B e Laly; mple w0
5 Sbe > (ol > Sl Bgazr w38 sl
Iy OB s ol 5l Jol> e 558 slacl YL o
5 pleel 5 Suabd pae Zo poe sl oS w0 LA
el 43, 5 4 B S slagly

lal DEMATEL g3 3s, am Jolw o
US55 sadigiboloy 638 peiiane Luly, L yile
grome ol Cess 6T JS Lalg) g jle e 5 43
el Jelse sln sl cnl Ggiw 9 Sl jolie

11500 )lg /1 o)lails /14 sl oS (iag) § Caublagy asliling


http://dx.doi.org/10.18502/jhsw.v16i1.21893
https://jhsw.tums.ac.ir/article-1-7308-en.html

ohBaa g 53085 ele))

Wi

02O €8%  00F%  80'¢C  L99 €8F €8¢ STL  €€9 €€ SLe €€E | €8T €€T | T6F  00F% | 80¢ 0S€  00¢  0ST €€S | €€F €€¢c 000 000
6ID 809 LT'S STV 0SZ L99 [L9G 808 €8/ €89 LI9 €€§ ¢€€F €€V €89 009 00S 8SS L9F L9¢ 000 000 000 SL9 €8¢
810 | 00  TVOI  8S¢c  €8%  00F% 80¢ 00S LIV ST¢ 0S¢ LI'E GSLT L9°€ | TV’ | 0S| 05°€ 000 000 000 80Z | €€9 ¢€€S ST9 €€9
LID  T6Y  00F% 80¢ 00S LIV STE SL9 €8S T6V 809 €€S TFV 00% 000 000 000 LIV €8¢ ¢€€¢ 006G €€7 ¢€€c €89 009
€0 €82 1 002 009 008 9L SL9 000 000 000 O0SZ LI9 STS 009 052 299 9SG [LI8 ¢€8L €89 008 L9L L99 008 ¢€LL
0D LTS | €€F%  Cv'e | 0000 000 000 ZI'9 | 0SS 0S¥  TF9 0SS 0S¥ L9°C | 89S | L9V L9€  SLF 0S¢ 00 L99 | L9S | L9V  €8'G  00'S
80 000 000 000 808 ¢€€L €€9 €82 LI'L LT'9 LTL LI9 LTS €8'G  89L L99 L9S T6L 00L 009 €8Z 00Z 009 L[99 €8S

b0 g 1 A | K97 o 60 o P

11600 )y /1 a)laid /14 sla oS (iay) § Cublagy aslilns

[ 8T-80-9202 U0 JrJeswnymsyl woij pspeojumoq ] [ £68TZ TI9TA'MSUI/Z0S8T 0T 104 ]


http://dx.doi.org/10.18502/jhsw.v16i1.21893
https://jhsw.tums.ac.ir/article-1-7308-en.html

[ Downloaded from jhsw.tums.ac.ir on 2026-08-18 ]

[ DOI: 10.18502/jhsw.v16i1.21893 ]

- Gg) Cpss B P3he (53315 Joloc (s3iicuglyl § ¢alwlis

D-Ralls gysiy il 6385 SUD+R ol s 51 R y3lie o iS5 D ppoli 1 Jguts

SIS 51 0292  1.669 0.688 0.980 0.616 0941 1.384
25 -0.103 = 1.508 = 0.806 = 0.703 0412 0.661 1.035
SIS 51 0.160 1.788 0814 0974 0614 0936 1372
oy i1 -0.096 1334 0715 0.619 0356 0.580  0.920
e -0209 1331 0770 0561 0322 0.526 0.836
ol
SIS 51 0.158 = 1.642 0.742 0.900 0554 0.856 1290
JURCRL(] -0.030 1507 0.768 0.739 0430 0.694 1.092
PRy -0.172 | 1.355 | 0.763 = 0.591 @ 0.344 0.556 0.874
JURCRL(] -0.050 1.615 0.832 0.782 0434 0.728 1.184
FRY -0.012 1525 0769 = 0.756 = 0439 = 0.707 1.123
BYRVRS] -0.198  1.840 1.019 0.821 0478 0.767 1.219
JURURL] -0.017 = 2.028  1.023  1.005 0.603 0.943 1.470
e 0366  2.146  0.890 1.256 0.770  1.192  1.806
ol
JURCRL(] -0.006  1.811 = 0.909 0903 0.507 0.838 1.363
BB -0.023 1597 0.810 0.787 0461 0.735 1.163
iy i1 -0.145 1.870  1.007 = 0.862 = 0.502 = 0.807 1.278
BINCE] 0.111 1.969  0.929 1.040 0.617 0975 1.528
BYRURS] -0.027 = 1.873 | 0950 0923 0521 0.889  1.360
PRty 0.132 2117 0993 1125 0.667 1.057 1.649
oy i1 -0.129  1.817 0973  0.844 0472 0.784 1.276

0396 0.666 1003 Cl S ke A
0485 0763 1170 = C2 byl s oS Lie

0487 0770 1185  C3 el g2 9 Sinjd

0435 0.673 1.037 @ C4 Sols 5 &l (BT 5 s
0458 0725 1127 C5 S35 o) Sology <5 Lt
0453 0701 = 1.071 | C6 el 5 o 4y,

0470 0730 1.106 ~ C7 olg, Jeloss 5 a5 5 5155
0464 = 0722 1104 C8 L G g2 S 912!
0488 0785 1225 C9 5 5] 2o a3 g | o sl
0451 | 0724 | 1131 | CI0  Jl mlie 505 (oyim 50 039, 423n
0.598 0956 1503 Cl1 Gl g oo

0.613 0962 1494 CI2 S35 g b il

0.504 0.835 1332 CI3 St 5 Ghisel

0512  0.835 1378 @ Cl4 1 codyis ailejls

0461 0756 1213 Cl15 Gy Gllasil Sz
0.587 = 0.945 1490 | Cl6 629 0 Jalia o st
0.533 0.870 1383 Cl17 ey

0.556  0.892 1402 @ CI18 s il i 5wl s el
0.591 0940 1448 C19 Ellf g Ky gl

0.578 = 0.920 1421 | C20 Gl (ks g0l b o e

6&5)5 6&015...’ oloss u.»).a.m.u as Gl.a‘}c ‘0')".134.3 J.MJL‘
A yS L8 e OMSlae Caglgl o

sl sl S b ol
Gl aSeh s gy 605,50 bl e ol o
S 03 (o IS Ll il Sl eslal 5 (5518
6> g plenge @Ko 5 JoSis &bl Jelse
O S8 s Al Jguzr (ololyy (Y Jgazr)od aloes
S a3 2 OA G5a L« Gl 92 9 S, ke
«olbls)l g a8 laor Jolge ool 51 w285 13
5 Sty iP5 laand 5 ey oS Lo
Sl 13 ke B pgs slacaglyl o ool 4 ol ylas

10

(D - R = -0.209) Jluio L (C5) slaityd 5 o) Silas
Jolse nl wiad plobid Jelse (5 pds ST (lgreas
Calan &8 5 05yls )8 e e ple i3l cou g
WIS e 50 (6 S
S3PFSS 5 &8 Plaw i Lelge cnl 2 ogdle
plo b oo mnd Jole Jdoas a5 wisls oLzi(D + R)
s by W)loy5 VL (5 Cuenl 1 Jalse
Shelos omizmen WS )13 4295 3550 S e 3 0
pailoiles aile ho 4 Suo5 (D - R) pyolie b
ol bed Jelse olsiea o (Cl)lacotsts
Nl Sl e g )l S e lojes g ond (A R
GV ST (F US5) daly, 4K Slogas bl s
2 el b s a5 oy las Jelse plee Bl
aals Jolse plo » s BB b Wigioe Jale

11500 )lg /1 o)lails /14 sl oS (iag) § Caublagy asliling


http://dx.doi.org/10.18502/jhsw.v16i1.21893
https://jhsw.tums.ac.ir/article-1-7308-en.html

[ Downloaded from jhsw.tums.ac.ir on 2026-08-18 ]

[ DOI: 10.18502/jhsw.v16i1.21893 ]

ohBas g 530815 ele))

0.4
® (13
0.3 e C1
0.2
® C6 e C3
o1 ® c17 ®C19
&
[=]
0.0 @ ®C
C1 ® C12
12 1.4 (o 81’.6 C9 1.8 %413 2.0 2.2
-0.1 ® C4 ® C2 cm o Cl6
® (8
-0.2 ® C5 ® (11
-0.3 D+R
Sty Copdo S50 Jolge (o Lailgy NRM jloges 2 ¥ S
@
g‘.
=

il

-

£
¢

i
(&)

XX

it

AL

Sy Capdo p 5o Jolse o Lalyy Silad Jloges T £ S

CadilB onsan ylid a4 al avwle Vo TAAD 6,00

Lol (8 e slas S preal sy caslio slozel
3 =. E
Copde g srosl 0 Slos gy Boa b asdllas oyl

CrSpaedl Jou G gauld glasly o S,

11600 )lgy /) d)ladd /14 ala (5 (iasl § Cublagy aslilng

P Fp Jele mh a5 Gsba cul a3 ke
WG ole tingas Lai> 1) 355 Conxbyo lagy i 4,15

lolids Jole on ples lyie 4 (s 5 b))
as) abulr cose o )3 e, Ve Sl s a5 wl
Sl e 5 Jeleecde ganaies o g

Sl 9090 pglie lawgie 9 SrgS Ol pas ol 50 Jow

1%


http://dx.doi.org/10.18502/jhsw.v16i1.21893
https://jhsw.tums.ac.ir/article-1-7308-en.html

M5 Joloe (salicagl) g (albwlib

N 1 1388 S

Y

J)

020 S0°0 SO0 SO0  S00 SO0 SO0 600 SO0 SO0 600 600  SO00 600 | SO0 | SO0 SO0 SO0 | SO0  S00 SO0 SO0
61D S0°0 SO0 SO0 <00 SO0 SO0 600 600 SO0 S00 SO0 SO0 S0'0  S0'0 SO0 SO0 SO0 SO0 <00 SO0 SO0
81D S0°0 SO0 <00 <00 SO0 <00 600 SO0 <00 <00 SO0 S00 S0°0 | S0°'0 | SO0 SO0 SO0 | SO0 SO0 SO0  S00
LID §0'0 S0'0 S00 <00 S00 SO0 SO0 SO0 SO0 SO0 SO0 SO0 600 SO0 SO0 SO0 SO0 <00 SO0 SO0 S00
€0 90'0 900 900 900 900 900 900 900 900 900 900 900 900 900 900 900 900 900 900 900 900
(48] S0°0 900 900 H 900 900 SO0 900 900 SO0 900 900 S00 90°0 | 90°'0 | SO0 900 900 | SO0 900 900 S00
[t0) §0'0 SO0 S00 S00 <00 SO0 SO0 SO0 <00 SO0 SO0 S00 600 SO0 SO0 SO0 SO0 <00 SO0 SO0 S00

06 K 0 <o B0 (o) o E0 g

[ 8T-80-920¢ uo JrJe'swny)msy[ wouj papeojumoq |

[ £68TZ TI9TA'MSUIZ0S8T 0T 104 ]

11€00 gy /) o)ladls /14 sla oS

Cublagy aslibng

a1 g

12"


http://dx.doi.org/10.18502/jhsw.v16i1.21893
https://jhsw.tums.ac.ir/article-1-7308-en.html

[ Downloaded from jhsw.tums.ac.ir on 2026-08-18 ]

[ DOI: 10.18502/jhsw.v16i1.21893 ]

ohBas g 530815 ele))

9 gy Ll Sy Cappde 2 Sge Jelss g 4, 1A g

+[+BAY

\ C3
QRN Y C2
o[+OY0 Y C5
o[oOYY s C19
<[+OYA o Cl1
«[+bY) 4 Cl12
o[+0V 4 Cl6
LIRYARR A C7
o[+OF a C20

oleeY V. C8
o[olyes W C17
«[+¥af8 'Y C18
+[+Fa0 \Y Cé6
+[+faY \f Cl1
+[+FM o Cl13
“[+FAe \# C4
+[+FYY \v  Cl4
+[+FFA YA C9
+[+FYF 4 C15

ol 9z g Sim b
Aol 5 oS e

Olind 5 ol Sl o5l

ohbs g Sy 25

SIS g et

S35 5 5 Bl

So9orte Jlie o oo
Slaggy Jelos g a5 5 35S
il il g 3lseole U alli

(g iren 555 9 2!

it o)l

u’J.v..dG._ul Jolas yo ..\..fl)s ‘_s_'.q}

Olsd 5 ey,
S e S

Sty 5 Gse]

Sl 5 e ‘smlfipj)o

eyt oailejle

kS g g slaasl
SrdSlasl] (S

«[+FYY Y- C10 | Jlo mlio (091 (o yiws ;3 5 059, diy3p

Cupmlus Sl o8 ol 1A Jgun

)‘u\-LLZ AN
Sy sl 0
. Ve 5 AAD

o Wl a4l OV
Mgt Shels

Josd Ji6 VI

WSl s ol (S e (loieas (Jolse plo
5 QLS (el i adsl 557505 al ol eigd oo
Soete Sl ool (69 8l i e sl v LS
s lelse i 0.8, oo Duimo (siesl 0 Shas
€S, IS g prori® g € laii 6 5 ol SOlony 5 Lio»
Sad 4 Jelse ol aslazd 3013 Joleo Jolge aiws jo

11600 )lgy /) d)ladd /14 ala (5 (iasl § Cublagy aslilng

Gy Sl (525 lne
i agy b Jolge olass
i (IS 55l 5Ll
Jole 2l
Hobro- e gaaians 5 & s
39 yuadi yiSTa> D+R

Fuzzy DEMATEL 5.4l » e 550 o lrenis
€y g GoygeP Jele g00,5 @l Fuzzy ANP
g wls I e else oye) 53 €unie g
Sopde g el plla o 1) Seolae A8 op e
SloysFn Jds 4 Jelse (nl S o Ll S
O Sul Sadly Jb e 0 9 YU colas &j08

1RA


http://dx.doi.org/10.18502/jhsw.v16i1.21893
https://jhsw.tums.ac.ir/article-1-7308-en.html

[ Downloaded from jhsw.tums.ac.ir on 2026-08-18 ]

[ DOI: 10.18502/jhsw.v16i1.21893 ]

- i) Ca3a30 1 1388 (53315 Joloc (5383030001 § (alwliid

;MmN ;N © o ®
M N N O Y =
iy d|loo ool R
(<)) N 1N N < (=4 < O
N O oo N s blo g
N ;n oo wnw wm aoln §
o m w| o ®m o oo R
< (=) P ¥ v I <
S F EFIS R 222 o
P [} P P | =

ay

Ba)

Re
- N M ¥ 1N O~ O
(SIS RS RS 2 AN SR S R S R )

0.041288033

F c10

X JF o O n o~ mn -
® I, 0 ® TN o B B
o o|lolalnlvVlol Ol o
M| R|m & H||0
W S| M Sl > WLlon O
N —|O Mm p|ln o V|l O
n NN F A o m O
(=R TR S RPN Yo B AR Vo B A Yo R Vo)
s 222 % 22 S g2
® | o|lo ® 3
=}
- NN N O N OO
Ao B R I B B R o B B o B
(SRS S S S S S " S s)

3B G oy el g Sy e e Jelos oS 03y Sldged T O JSW

Lo gllacl oyl o el SBUL o jllas 5 Cu e
QLS S Ceyol sla 3,55 5 (U bisel S
5 ordarn @loe ;o el )18, slml Jelse (n e
plpb dawg a5 (6,550 adlllae jo.(\ 1) st guul)8
s oo sl mls 30 ol pbl (VYY) e
@@3eglyl 4 aily el 8, 5 LS oS5 L
ol sl izl 5 (el Gls (g S ke
Sgege 45 0nS o ST laazsl oyl (A)) canl it
2 bl G5 QLS a8 i g (Bi90] o g
2l Golex 51 (g iy 5 (seeul L8, la
sl ol (VYY) ol lKes 5 SulsSsl Slallias
N Jold Sany Cande p She oS Jelse a5
G o6 pdyillanil ( Slojls JLsla o Jle oy pyoe
Sl mlie 350l 5 Slajle Siajp da ol
Sl RS @l e bJelse cnl (7)) aits
M S e w2l Sy Cu e Fhe izl sl
Jolss 5 (S lyeds o Sea) 4S9 (Seenl 4 o e
sl Cupse slaplls s caiS el 5 0,
SIS Sl grans ;0 el & g (nl 09 o0 2L
S e plgiear Jos 50 aSh il oo Line Slojls (IS
Ol 50 el Ko ce 5 65 USS (6l Lol

1wq

ol i 5 o a5 5
Ol oser SR Ol 4 leye5 VL (Sily Ll
el S a5 (ojeel Gl 9,5 5o Leadlse
5 Sl Gom Dyl 5 I gl W) &S
oSl jluediee) Sl Jpol 4 Copde gl
o sl o5y 5 5 Qlaiiisd 5 o Slery 5o
@ e SMelss (nl (oles 5o og ales 6l 5
laazly ;0 Sy 55 5 (ol 3 es ol )
e sl
B oy LA Ly i 4yl Gllas,
isel b Olgies a5 OF) witen el slaes,
ol 9z 5 S sl 5 AT (2158 sl
bsed S 5 el ol (rals 5 JymS olosls
s S5 D1588 (g oSy s e Jole Sy
b ele (nl 05800 gmine Sy Capde 5 ol
cod |y baalie plu gl (5,55 9 O)lawe ¢ yils sl
Ol Skee 0 al¥len cge g odls 8 b
2 b (Gl Sgne 0 ply 8558 (nlply 095 o
el srasln gzl 5 Ak cess dag
St ol glajls b cslite 5 jetne caal
aS oly Hlas 5 (Vo V+) o)L, g (6 pup ) dnlllas 005

1100 jlgy /) a)ladds /14 sla (5 (iag) g Cublagy asliling


http://dx.doi.org/10.18502/jhsw.v16i1.21893
https://jhsw.tums.ac.ir/article-1-7308-en.html

[ Downloaded from jhsw.tums.ac.ir on 2026-08-18 ]

[ DOI: 10.18502/jhsw.v16i1.21893 ]

€89 5l G | Sl Gimmes g aiSu Sene 5
(T Sy aallle 5,5 By s JAS 5 o)
5 ol)lS g Sl slaools (5)9laes a5 ols lis
U (ol St caBge 4 ail i IS 12
Gl s Phe SIS ]y Sl SIS
ol ol ye Jule cpl Cuaii asecs (0. (VY) a2 0
9 Sty J5S lp sl (GBlo ) et ()il g
Dilw oo m2l ¥ lojle gl o Slos olay )|

2ol laadle 5l (S plpreas (el 52 g Sin 8
PISSL )3 oS et (LAE (el o e pllis
s S o Wl QLS el slajls, g o b5
Sy Jele ol o ol ol (56 sleSt Lol
Lo asls ulo ol 5o (oOAVDY) 535 oYL
RS b et slalal) g o)l 1) Coenl o i
gl 5l sl S8 )l Sjleos HlE R Conae
POl ok 0 (Zy Oyt 5 0ud ST Sy pas
Gilwaolys coge a5 (gainl 3 (S o S leslu
Bgdhse Dl g Sy RalS 5 (el o)l
5 ol Sl slaptees SRl nl podle
ghe kS & (el Seap Cagl LS 0 S,
5 9o ol 4 Sl ams oo W) plojl (i
a5 anlys e 5 Glejle (5,510l

C o000 135k HUS IS L3l bl oS Lie
Coel oaimolis ol Jelse (ls )0 poo a5
el dagl o Slae ola5 )]y Slejle Sl ol
B35 S8 (sl i o Sy el
slaan] B jo Jud o8 lie 4 (LSS Gigis giol>
P o i Dbl olulid alex I
Slbls )l xdly yo aiS oo Wyl Soles 51 (6, Kiey
edlad Sl cage Capae s LS Ol S50
e T e
JU e RPN I S EU TN T Y
) s S99 oS S5 ) plejle bl
olis (FoVY) o5es 5 gl Slalllas WS o Cagis

e 5l e eyl 52 51,5 575 (6 yem, 45 0l

11€00 ylgy /) o)ladds /14 s)a )5 (ie) § Cublagy asliling

ohBaa g 53085 ele))

3509, &5 Glpde S (o0 Joe (LSl 5 WS
Loyl olblre a4 Cod owaidy &l iy
Solex g Blid slaayg; (g (BB o pavass
oldid Jb oS lie ane; (hsel slaasliy
Sy s (1Y) sharl Slllasssjlo e aalyd |,
sty BB LSl Copae ages a5 ol las (YY)
OF00) o4ls geoal o Slas Sguge 9 S, a5
ol a5 a0 ol 3 (V22 0) hlSes 5 S0l
ol o) a4 Cod S SIS G QLSS S e
23S oo olml (gl 0 Shes SW5,1 1 518 Cne s
Ayl S e g aS ol HLas (Y VA) cellw.(AY)
9 05l Sy Copie szl b (globins 5 Cuie alal,
2550 Jr5 Sy o)) San b 3l 2o 1l
4 g Sy S e delip o 2l 5l iy nlnle
U ol (6558 Sy S35 o e e 4 o5
S5 enlpl (AT 098 (el (g3lwosly Cuddse
e S9ro b riGRn «u e 2 gl ) 2
el Sy rals g jlaol el o Sles 4 ol
by 452 S eelse cnl Gliflen Jolss (izran
Sl Gl a4 a5 wuiS oo obm] cauS Cogiings g
Sy e (Glojlr (590l I8l g roul o Shos
poe Jole Olsre @ 5l pRiny )l 5 e

GalS g @olex 5l (65Kl 53 oS B ¢ pdy S
[P VRRH JU SR KV G OSSO KON LA N
o ohhs g eoly> JyuS con o ol Jelse
Sy aabiym sl oy50 o il ) iy Dl sy ploeilaily
Sl o3l 4o oud Al G Sz (ulusly 5 380 00l
ol Slaladl sl T JLss 4 g oo s Sloj
S ol g Bole g 5l wly e g0k ga b
Lo (ol Com 0 5 0jg el ST (6 S gl anlb
STy 4 s Sty S JS e
Wyl b oo cnl jo Foadl (oo Sépin Jlb o
@ pglae (owy3k plsl Boyb 5l (om)il g o)l Jale
Jolse s 85 iy Spass ol anls slics
L @IS g et ol Ol (o0 2BL (o0 IS 50


http://dx.doi.org/10.18502/jhsw.v16i1.21893
https://jhsw.tums.ac.ir/article-1-7308-en.html

[ Downloaded from jhsw.tums.ac.ir on 2026-08-18 ]

[ DOI: 10.18502/jhsw.v16i1.21893 ]

- Gg) Cpss B P3he (53315 Joloc (s3iicuglyl § ¢alwlis

sl plo @ Jas cnl 015 (508 b ol oo
St 5 (Eoman igo Slags,gld pléol (sxio
Jolse 380 Grizmen 5 gy (2b)) sl slabad 2k
Slr GFFe 5 Sl gbylal, (Glile 5 Sl

Ao &l Sy g Sl Co o

G5 dm =
SrSpeeds Py SRS a b Segn o
el Jelo 5 (51 o 5l oS5 658 o)l
Sobaom e Lls, e sl wale o ¢ 36
gleo > Sy Capde p Fke Jelss goncaglyl
S sl 5T ayge boazil ol 03ges @) gal 3
5 Seilotg 2 pilise Gige S, Cupoe
ool (Gpae 5 (28 Gldl Glaadlie a4 ax LSS
iloaiadlys 5 a5el o5st € o Jalgor o5 slassSey
Sl Oy ghnae W g Sledl g9
Ol sl oo s s O]l s oull
Cooms &y (S (2STy slod S5, 51 &S > ol
e piline wilyglol 5wl Kiy slas ol
b ooad olulis g9 slacugll slie » gl diaiign
Pl Sl 5 oyl S (s jlwanssles o9 ST
& oszly ool el S sboatls Gl by
Sloasly a5l sl gl (plhask plgea s
S & ol o b oS S n o S ke
0 Slles Ji 3825 sl Glal (BB Coe

g anlys anld slaglejls

Sloyad g S

5 oLaS plodl Wil aabi )Ll bl 5 asdllas oyl
Cwl 00 r:l.?dl IR.IUMS.REC.1402.292 =] oS b
Olpl (S pele oBuils clilags ouSiils awgs g
055 So,a8 il Liegh e el 0ul Coles
oo ol szl e a8 S les (les I,
P NP JU PR AL -1 OV

1€\

w@oes 0 J(AY) oyl gl po LSS eS i
Gy ISs sl (LS, Lol olbls )l g o8 jLis
Slesle 5o el sla,lis) olas )l g 2o 5,5 Sim s

COYOYY 59 L pleand g o ) SOles &5 lie
LOYTE s b s Glolis 5 Sy b5
2l Ghigel B 15 oz g pom slaas; yo
SRl g sl Sam b o)l el ol SSlery sl
LS\ RN S PN P NGO (PY- B B LI P
Joime oS, Cupie g CSld Sl S,
95 G9kd slaygiS s 35 eie Slilad o 5 Sl
Slofg Comal 55+ OVV-A Glagyje b (8 il
eLQ)W ssle uJy (.SLQLS)BL‘S )‘ oalawl .A;')‘o
Sl Sty Ol (eghan (o9 5 095 slolasa
WS g0 @03 1) oS ) (535 9 @ (2Ll 5 Dol
5 dnmgi 5 i (Ghjsel Il (s a4 Wi
2,8 )18 eolaiwl 40

G’»Lo)’l..» u;"“‘ g as A2S 0 ul.....: laazsl Q.ﬂ
M Cosli (Glojle Saep el S el
390] OSlary 5 QLSS Jlb o5 Lt 2y e
O¢>¢ Lv W d.d).w.u (_gLQ(_g)ﬁLd )‘ oolazwl 9y
(2L Uoige) s Cenl (S Eiolg o pi
& o BT 05 5 bajasllygins cule, poe
Sy S e 4z, LSo Al SG a9 enl b s
Sy a5 Slaal gancugsl b ool en (gl g
Seplen ol g (gl Ol o (6l
el (5598 Dolg> il (6 iy slp (Slosle

9 b etee ek 4wl el glac s
O ol Gy p¥ ol Slladl b wgs b))
shls ol adlas 00,5 1zl S, Lials Glaal
5 630 Joe JLSle Sz (53 DLl agl
et el a8 3,5 0 )Lal (gl $ mlio ol S 505
Sl iags ol oo Sgazma slo plo 4 laaidl

11500 )lg /1 o)lails /14 sl oS (iag) § Caublagy asliling


http://dx.doi.org/10.18502/jhsw.v16i1.21893
https://jhsw.tums.ac.ir/article-1-7308-en.html

[ Downloaded from jhsw.tums.ac.ir on 2026-08-18 ]

[ DOI: 10.18502/jhsw.v16i1.21893 ]

10.

11.

12.

REFERENCES
El-Arkam M, Riad B, Aya A, Youcef Z. Risk assessment
in a petrochemical plant us-ing socio-technical
approaches (STAMP-STPA). Eng Proc. 2023;29(1):8.
Torbatian Mashhadi E Ahmadi O. Selection, validation
and prioritization of lead-ing indicators of process
safety performance: a case study on hydrocarbon liquid
storage tanks. ] Health Saf Work. 2025;15(2):288-301.
Raeihagh H, Behbahaninia A, Aleagha MM. Application
of the fuzzy inference sys-tem in risk assessment of sour
gas pipelines. ] Health Saf Work. 2023;13(2):345-60.
Bazaluk O, Tsopa V, Okrasa M, Pavlychenko A,
Cheberiachko S, Yavorska O, et al. Improvement of
the occupational risk management process in the work
safety sys-tem of the enterprise. Front Public Health.
2023;11:1330430.
Trishch R, Nechuiviter O, Hrinchenko H, Bubela T,
Riabchykov M, Pandova I. As-sessment of safety risks
using qualimetric methods. MM Sci J. 2023;2023:6850-
5.
Abu Kwaik N, Sweis R, Allan B, Sweis G. Factors
affecting risk management in indus-trial companies in
Jordan. Adm Sci. 2023;13(5):132.
Zwetsloot G, van Kampen J, Steijn W, Post S. Ranking of
process safety cultures for risk-based inspections. ] Loss
Prev Process Ind. 2020;64:104065.
Gholamizadeh K, Pamucar D, Moslem S, Basiri P,
Esztergar-Kiss D, Mohammadfam I. Decoding rail
derailments: unraveling the weighted factors influencing
safety and sustainability using the best-worst method.
Results Eng. 2024;23:102539.
Demir G, Bouraima MB, Badi I, Stevi¢ Z, Das DK.
Identification of industrial occupa-tional safety risks
and selection of optimum intervention strategies: fuzzy
MCDM approach. Mathematics. 2025;13(2):185.
Aparisi-Cerda I, Ribo-Pérez D, Goémez-Navarro T,
Garcia-Melon M, Peris-Blanes J. Prioritising Positive
Energy Districts to achieve carbon neutral cities:
Delphi-DANP approach. Renew Sustain Energy Rev.
2024;203:114764.
Andalib Ardakani D, Zamzam E, Kiani M. An analysis
of the barriers to the imple-mentation of quality 4.0
utilizing the approach fuzzy DANP. ] Qual Eng Manag.
2025;14(4):304-20.
Modiri M, Shiramin MD, Shirazi HK. Identification

11€00 ylgy /) o)ladds /14 s)a )5 (ie) § Cublagy asliling

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

ohBaa g 53085 ele))

and prioritization of influencing factors on safety
performance with hybrid fuzzy DEMATEL and
analytical network process approach (DANP) (case
study: a combined cycle power plant). J Health Saf
Work. 2019;9(1):55-70.

Heinrich HW. Industrial accident prevention: a
scientific approach. New York: McGraw-Hill; 1941.
Zahiri Harsini A, Ghofranipour F, Sanaeinasab H, Amin
Shokravi E, Bohle P, Mat-thews LR. Factors associated
with unsafe work behaviours in an Iranian petrochem-
ical company: perspectives of workers, supervisors, and
safety managers. BMC Pub-lic Health. 2020;20(1):1192.
Ajslev ], Dastjerdi EL, Dyreborg J, Kines P, Jeschke
KC, Sundstrup E, et al. Safety cli-mate and accidents at
work: cross-sectional study among 15,000 workers of
the general working population. Saf Sci. 2017;91:320-5.
Berhan E. Management commitment and its impact
on occupational health and safety improvement: a case
of iron, steel and metal manufacturing industries. Int J
Workplace Health Manag. 2020;13(4):427-44.

Wang N, Ren S, Liu Y, Yang M, Wang J, Huisingh D. An
active preventive mainte-nance approach of complex
equipment based on a novel product-service system
operation mode. ] Clean Prod. 2020;277:123365.
OSHA. Occupational Safety and Health Administration.
Washington, DC: US De-partment of Labor; 2019.

Liu R, Liu HC, Shi H, Gu X. Occupational health
and safety risk assessment: a sys-tematic literature
review of models, methods, and applications. Saf Sci.
2023;160:106050.

Zhang J, Shi M, Lang X, You Q, Jing Y, Huang D, et al.
Dynamic risk evaluation of hydrogen station leakage
based on fuzzy dynamic Bayesian network. Int ] Hydro-
gen Energy. 2024;50:1131-45.

Zwetsloot G, van Middelaar J, Beek D. Repeated
assessment of process safety cul-ture in major hazard
industries in the Rotterdam Region (Netherlands). ]
Clean Prod. 2020;257:120540.

Das A, Kumar V, Dutta S. A fuzzy-based AHP-VIKOR
framework for risk analysis of safety-critical systems:
a case study of nuclear power plant. Ann Nucl Energy.
2024;209:110841.

Ou Yang YP, Leu JD, Tzeng GH. A novel hybrid MCDM
model combined with DE-MATEL and ANP with
applications. Int ] Oper Res. 2008;5(3):160-8.

e


http://dx.doi.org/10.18502/jhsw.v16i1.21893
https://jhsw.tums.ac.ir/article-1-7308-en.html

[ Downloaded from jhsw.tums.ac.ir on 2026-08-18 ]

[ DOI: 10.18502/jhsw.v16i1.21893 ]

- Gg) Cpss B P3he (53315 Joloc (s3iicuglyl § ¢alwlis

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

Afshani J, Karimi A, Osati Eraghi N, Zarafshan E A
fuzzy DEMATEL-ANP-based ap-proach to prioritize
activities in enterprise architecture. Complexity.
2022;2022:2158255.

Mehrifar Y, Abasi M, Samimi K, Moradi Hanifi S,
Pouyakian M. Determination of key safety performance
indicators using Delphi method: a case study on
electricity distribution company in Alborz Province. J
Health Saf Work. 2023;13(2):289-304.

Sufiyan M, Haleem A, Khan S, Khan MI. Evaluating
food supply chain performance using hybrid fuzzy
MCDM technique. Sustain Prod Consum. 2019;20:40-
57.

Pinion C, Brewer S, Douphrate D, Whitehead L,
DelliFraine ], Taylor WC, et al. The impact of job control
on employee perception of management commitment
to safety. Saf Sci. 2017;93:70-5.

Bayram M. The management commitment to OHS,
employee satisfaction and safe-ty performance:
an empirical study. Int ] Latest Eng Manag Res.
2018;3(7):63-71.

Hansez I, Chmiel N. Safety behavior: job demands, job
resources, and perceived management commitment to
safety. ] Occup Health Psychol. 2010;15(3):267-78.
Ansori N, Widyanti A. The role of safety silence motives
to safety communication and safety participation in
different sectors of small and medium enterprises:
in-vestigation results on two kinds of industries in
Indonesia. Saf Health Work. 2021;12(2):192-200.
Shuen YS. Safety communication, safety culture,
and safety leadership on safety participation among
manufacturing employees. Manag Res Rev. 2018;30:12-
25.

Zara J, Nordin SM, Isha ASN. Influence of
communication determinants on safety commitment in
a high-risk workplace: a systematic literature review of
four com-munication dimensions. Front Public Health.
2023;11:1225995.

Subramaniam C, Shamsudin FM, Zin MLM, Ramalu
SS, Hassan Z. Safety manage-ment practices and safety
compliance in small medium enterprises: mediating
role of safety participation. Asia Pac ] Bus Adm.
2016;8(3):226-44.

Shuen YS, Wahab SRA. The mediating effect of

safety culture on safety communi-cation and human

1w

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

factor accident at the workplace. Asian Soc Sci.
2016;12(12):127-42.

Saedi A, Majid AA, Isa Z. Relationships between safety
climate and safety participa-tion in the petroleum
industry: a structural equation modeling approach. Saf
Sci. 2020;121:240-8.

Sugiono N, Ali ], Miranda S. The effect of employee,
management, working envi-ronment, and safety culture
on occupational healthy and safety performance: a case
study in an oil and gas company in Indonesia. Int ]
Integr Eng. 2020;12(7):268-79.

Antonsen S. Safety culture: theory, method and
improvement. Boca Raton, FL: CRC Press; 2017.
Shirali GA, Shekari M, Angali K. Quantitative
assessment of resilience safety culture using principal
components analysis and numerical taxonomy: a case
study in a petrochemical plant. ] Loss Prev Process Ind.
2016;40:277-85. Erratum in: J Loss Prev Process Ind.
2016;43:668.

Ismail NNH. Employees’ perceptions towards the
relationship between safety man-agement practices and
safety performance of SMEs industry in Kelantan. Int ]
En-trep Manag Pract. 2020;3(11):1-9.

Naji GMA, Isha ASN, Alazzani A, Saleem MS, Alzoraiki
M. Assessing the mediating role of safety communication
between safety culture and employees safety per-
formance. Front Public Health. 2022;10:840281.

Liu SX, Zhou Y, Cheng Y, Zhu YQ. Multiple mediating
effects in the relationship be-tween employees’ trust in
organizational safety and safety participation behavior.
Saf Sci. 2020;125:104611.

Osei-Asibey D, Ayarkwa ], Adinyira E, Acheampong A,
Amoah P. Roles and respon-sibilities of stakeholders
towards ensuring health and safety at construction site.
J Build Constr Plan Res. 2021;9(1):90-114.

Azmi WFW, Misnan MS. Stakeholders’ attitude towards
construction workers’ safe-ty and health. ] Eng Appl
Sci. 2018;13(Spec 9):6950-3.

Abas NH, Jalani AFA, Affandi HM. Construction
stakeholders’ perceptions of occu-pational safety and
health risks in Malaysia. Int J Sustain Constr Eng
Technol. 2020;11(1):300-11.

Deza AK, Latief Y, Herzanita A, Soepandji BS.
Examining the impact of HSE stake-holder engagement

strategies on university construction organizational

11500 )lg /1 o)lails /14 sl oS (iag) § Caublagy asliling


http://dx.doi.org/10.18502/jhsw.v16i1.21893
https://jhsw.tums.ac.ir/article-1-7308-en.html

[ Downloaded from jhsw.tums.ac.ir on 2026-08-18 ]

[ DOI: 10.18502/jhsw.v16i1.21893 ]

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

1o

perfor-mance. Int J Saf Secur Eng. 2023;13(3):495-504.
Hassan Z, Subramaniam C, Zin MLM, Shamsudin FM,
Ramalu SS. The connection between safety compliance
behaviour, safety communication and safety standard
and procedure: an investigation among workers in
Malaysian SME’s. Acad Entrep J. 2019;25(Spec Iss 2):1-
11.

Hopkins A. Risk-management and rule-compliance:
decision-making in hazardous industries. Saf Sci.
2011;49(2):110-20.

Hale A, Borys D. Working to rule or working safely?
Part 2: the management of safety rules and procedures.
Saf Sci. 2013;55:222-31.

Kaplan H, Fastman BR. Organization of event reporting
data for sense making and system improvement. BM]
Qual Saf. 2003;12(Suppl 2):ii68-72.

Johnson C. A handbook of incident and accident
reporting. Glasgow: University of Glasgow; 2003.
Braithwaite ], Westbrook M, Travaglia J. Attitudes
toward the large-scale imple-mentation of an
incident reporting system. Int J Qual Health Care.
2008;20(3):184-91.

Tian C, Li H, Tian S, Fangyuan T. Risk assessment
of safety management audit based on fuzzy TOPSIS
method. Math Probl Eng. 2020;2020:8899132.
Guldenmund F, Hale A, Goossens L, Betten J, Duijm
NJ. The development of an au-dit technique to assess
the quality of safety barrier management. ] Hazard
Mater. 2006;130(3):234-41.

Huang YH, Brubaker SA. Safety auditing: applying
research methodology to vali-date a safety audit tool.
Prof Saf. 2006;51(1):36-42.

Teo EAL, Ling FYY. Enhancing worksite safety: impact
of personnel characteristics and incentives on safety
performance. Int ] Constr Manag. 2009;9(2):103-18.
Ahmed I, Faheem A. How effectively safety incentives
work? A randomized experi-mental investigation. Saf
Health Work. 2021;12(1):20-7.

Lam J. Enterprise risk management: from incentives to
controls. Hoboken, NJ: John Wiley & Sons; 2014.

Wolf E Resource availability, commitment and
environmental reliability & safety: a study of petroleum
refineries. ] Contingencies Crisis Manag. 2005;13(1):2-
11.

Yueng-Hsiang H, Leamon T, Courtney T, DeArmond S,

0)lgy /1 s)ladd /14 sla (5 iay) g Cuilslagy aslilos

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

ohBaa g 53085 ele))

Chen P, Blair M. Financial de-cision makers views on
safety. Prof Saf. 2009;54:36-42.

Merzlyakova E. Economic assessment of HSE risk
management and raising efficien-cy of financial
resources. In: SPE Russian Petroleum Technology
Conference; 2010 Oct 26-28; Moscow, Russia.
Richardson, TX: Society of Petroleum Engineers; 2010.
Hon CK, Chan AP. Safety management in repair,
maintenance, minor alteration, and addition works:
knowledge management perspective. ] Manag Eng.
2014;30(6):04014026.

Patankar MS. Maintenance resource management for
technical operations. In: Kanki BG, Anca J, Chidester
TR, editors. Crew resource management. 3rd ed. Lon-
don: Academic Press; 2019. p. 357-405.

Stoneburner G, Goguen A, Feringa A. Risk
management guide for information technology systems.
Gaithersburg, MD: National Institute of Standards and
Tech-nology; 2002. Report No.: NIST SP 800-30.
Dodoo JE, Al-Samarraie H, Alzahrani Al, Lonsdale M,
Alalwan N. Digital innovations for occupational safety:
empowering workers in hazardous environments.
Work-place Health Saf. 2024;72(3):102-15.
Awais-E-Yazdan M, Hassan Z, Ejaz A, Spulbar C,
Birau R, Mitu NE. Investigating the nexus between
safety training, safety rules and procedures, safety
performance and protection against hazards in
Pakistani construction companies considering its im-
pact on textile industry. Ind Textila. 2022;73(1):48-53.
Namian M, Albert A, Zuluaga CM, Behm M. Role
of safety training: impact on haz-ard recognition
and safety risk perception. J Constr Eng Manag.
2016;142(12):04016073.

Bouari R, Seddiki I. The impact of training programs on
occupational health and safety management: case study
Tassili drilling company, Hassi Messaoud. Ouargla:
Kasdi Merbah University; 2021.

Gualardo S]. The roles of managers, supervisors
and safety and health profession-als for maximizing
safety and health performance. In: ASSE Professional
Develop-ment Conference and Exposition; 2008 Jun
9-12; Las Vegas, NV. Des Plaines, IL: American Society
of Safety Engineers; 2008.

Wu TC, Lin CH, Shiau SY. Predicting safety culture:

the roles of employer, opera-tions manager and safety

1eie


http://dx.doi.org/10.18502/jhsw.v16i1.21893
https://jhsw.tums.ac.ir/article-1-7308-en.html

[ Downloaded from jhsw.tums.ac.ir on 2026-08-18 ]

[ DOI: 10.18502/jhsw.v16i1.21893 ]

- Gg) Cpss B P3he (53315 Joloc (s3iicuglyl § ¢alwlis

70.

71.

72.

73.

74.

75.

76.

77.

78.

professional. ] Safety Res. 2010;41(5):423-31.

Foster CJ, Plant KL, Stanton NA. Adaptation as a source
of safety in complex socio-technical systems: a literature
review and model development. Saf Sci. 2019;118:617-
31.

Mora Z, Suharyanto A, Yahya M. Effect of work safety
and work healthy towards employee’s productivity in
PT. Sisirau Aceh Tamiang. Budapest Int Res Crit Inst J.
2020;3:753-60.

Mora Z, Suharyanto A, Yahya M. Effect of work safety
and work healthy towards employee’s productivity in
PT. Sisirau Aceh Tamiang. Burns. 2020;2(1):753-60.
Hagqvist E, Vinberg S, Toivanen S, Hagstrom M,
Grangqvist S, Landstad BJ. Falling outside the system:
occupational safety and health inspectors’ experiences of
mi-cro-enterprises in Sweden. Saf Sci. 2020;125:104631.
Woodcock K. Model of safety inspection. Saf Sci.
2014;62:145-56.

Khan E Rathnayaka S, Ahmed S. Methods and models
in process safety and risk management: past, present
and future. Process Saf Environ Prot. 2015;98:116-47.
Khan E Abunada H, John D, Benmosbah T.
Development of risk-based process safety indicators.
Process Saf Prog. 2010;29(2):133-43.

Gul M. A review of occupational health and safety
risk assessment approaches based on multi-criteria
decision-making methods and their fuzzy versions.
Hum Ecol Risk Assess. 2018;24(7):1723-60.

Ab Rahim MS, Reniers G, Yang M, Bajpai S. Risk

€0

79.

80.

81.

82.

83.

84.

assessment methods for process safety, process security
and resilience in the chemical process industry: a
thorough literature review. J Loss Prev Process Ind.
2024;88:105274.

Aslesen S, Sandberg E, Hamzeh F, Wehbe F. Improving
safety performance: using deviation reporting as a
source for continuous improvement. In: Proceedings
of the 22nd Annual Conference of the International
Group for Lean Construction; 2014 Jun 25-27; Oslo,
Norway. 2014. p. 1027-38.

Kjellén U, Hovden J. Reducing risks by deviation
control—a retrospection into a re-search strategy. Saf
Sci. 1993;16(3):417-38.

Bayram M, Arpat B, Ozkan Y. Safety priority, safety
rules, safety participation and safety behaviour: the
mediating role of safety training. Int ] Occup Saf Ergon.
2022;28(4):2138-48.

Michael JH, Evans DD, Jansen K], Haight JM.
Management commitment to safety as organizational
support: relationships with non-safety outcomes
in wood manufac-turing employees. ] Safety Res.
2005;36(2):171-9.

Selamat MH, Ibrahim O. The moderating effect
of risk culture in relationship be-tween leadership
and enterprise risk management implementation in
Malaysia. ] Mgmt Leadership. 2018;9(1):12-25.

Zhao L, Yang D, Liu S, Nkrumah ENK. The effect of
safety leadership on safety par-ticipation of employee:

a meta-analysis. Front Psychol. 2022;13:827694.

11500 )lg /1 o)lails /14 sl oS (iag) § Caublagy asliling


http://dx.doi.org/10.18502/jhsw.v16i1.21893
https://jhsw.tums.ac.ir/article-1-7308-en.html
http://www.tcpdf.org

