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ABSTRACT

Introduction: Barriers play a critical role in mitigating risks and preventing catastrophic incidents in
process industries. Human and Organizational Factors (HOFs) significantly influence the performance of
safety barriers. This systematic review investigates existing frameworks and methods for assessing the
impact of HOFs on safety barrier performance.

Material and Methods: A systematic search was conducted across the Scopus and Web of Science
databases, following the PRISMA guidelines. The search aimed to identify studies presenting methodologies
for evaluating the influence of HOFs on safety barrier performance in process industries. Data were
subsequently extracted from the 16 included studies.

Results: The 16 studies included in this research presented various methods and frameworks examining
the impact of HOFs on different types of safety barriers, including technical, operational, and human
barriers, across industries such as oil and gas, chemical, and steel. Barrier and Operational Risk Analysis
(BORA) emerged as the predominant framework among the studies. Research on operational and
human barriers, which depend on human actions and procedures, frequently identified factors such as
competence, training, communication, and supervision as key influencers of performance. In contrast,
studies on technical barriers highlighted the importance of assessing factors such as maintenance
management and procedural compliance.

Conclusion: This research highlights the critical role of HOFs in safety barrier performance within process
industries. By systematically reviewing existing methodologies, the study identified their strengths and
weaknesses. Findings underscore the need to account for uncertainties in expert judgments and the
interplay between HOFs in evaluation models. The integration of fuzzy logic and Bayesian networks is
proposed to enhance evaluation processes. Future research should prioritize the development of unified
frameworks that address the limitations of current approaches while expanding their applicability across
diverse industries.

Keywords: Safety barrier, Human and organizational factors, Barrier performance assessment, Process
industries

HOW TO CITE THIS ARTICLE

Azarmehri A, Karimi A, Ahmadi O. A Systematic Review of Methodologies for Assessing the Impact of Human and
Organizational Factors on Safety Barrier Performance in Process Industries. J Health Saf Work. 2025; 15(1): 217-240.

* Corresponding Author Email: a_karimi@sina.tums.ac.ir

Copyright © 2025 The Authors.
Published by Tehran University of Medical Sciences

This work is licensed under a Creative Commons Attribution-NonCommercial 4.0 International license (https://creativecommons.
org/licenses/by-nc/4.0/). Non-commercial uses of the work are permitted, provided the original work is properly cited.


https://creativecommons.org/licenses/by-nc/4.0/
https://creativecommons.org/licenses/by-nc/4.0/
https://journals.tums.ac.ir/jhsw/article-1-7060-fa.html

led from journals.tums.ac.ir on 2026-03-27 |

A. Azarmehri et al. / A Systematic Review of Methodologies

1. INTRODUCTION

Safety barriers are essential components
in risk mitigation and the prevention of major
incidents, particularly in process industries.
These barriers, designed to prevent, control, or
mitigate hazards, exist in various forms, including
physical, technical, operational, and human/
organizational —measures. While traditional
approaches have primarily focused on the technical
aspects of barriers, an increasing body of research
highlights the significant influence of Human
and Organizational Factors (HOFs) on their
effectiveness. Understanding and addressing these
HOFs is crucial for a comprehensive assessment
of barrier performance and the development of
effective safety management strategies.

The impact of HOFs on safety barrier
performance has been underscored in numerous
studies and investigations of major incidents. For
instance, research estimates that up to 70% of
accidents in the offshore oil and gas industry can
be attributed to human errors and organizational
deficiencies. This recognition has shifted the
emphasis from purely technical analyses of barrier
failures to a more integrated approach that considers
the complex interplay of technical, human, and
organizational factors. The need for such a holistic
approach is further accentuated by the growing
complexity of modern industrial systems, where
barriers are no longer simple physical components
but intricate systems involving interactions
among human operators, automated controls, and
organizational processes.

To effectively manage these complex systems
and ensure optimal safety barrier performance, a
thorough understanding of various HOFs and their
impact is required. These factors include operator
competency, workload, stress, communication,
procedures, training, organizational structure,
and safety culture. The interactions among these
factors and their influence on barrier effectiveness
can vary significantly depending on the specific
context, necessitating the use of tailored assessment
methods.

This systematic review examines existing
methodologies for assessing the influence of HOFs
on safety barrier performance in process industries.
The review focuses on identifying and analyzing
different frameworks and methods, highlighting
their strengths, limitations, and areas requiring
further research. This synthesized knowledge is
vital for advancing the understanding of HOFs
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in safety barrier performance and for guiding the
development of more robust safety management
strategies across various process industries.

2. MATERIAL AND METHODS

To thoroughly examine the existing
methodologies for assessing the impact of Human
and Organizational Factors (HOFs) on safety
barrier performance, a systematic review was
conducted. This review adhered to the PRISMA
guidelines, a widely accepted standard for ensuring
rigor and transparency in systematic reviews (refer
to Fig. 1). The process began with a comprehensive
search of two prominent scientific databases:
Scopus and Web of Science. These databases were
chosen for their extensive coverage of research
literature in various disciplines, including safety
science and engineering.

The search strategy was meticulously designed
to identify studies that specifically addressed the
assessment of HOFs' influence on safety barrier
performance in process industries. It involved
utilizing a combination of keywords related to safety
barriers, HOFs, and performance assessment. The
search was conducted without time limitations to
ensure the inclusion of all relevant research in this
area. After removing duplicate studies, the titles
and abstracts of the retrieved articles were screened
to identify potentially relevant studies. Those that
clearly addressed the impact of HOFs on safety
barrier performance were selected for full-text
review.

Two researchers independently reviewed the
full texts of the selected articles, applying predefined
inclusion and exclusion criteria. Articles providing
specific methods or frameworks for evaluating the
impact of HOFs on safety barrier performance
were included, while studies that only mentioned
the importance of HOFs without detailing any
assessment methods were excluded. Disagreements
between researchers regarding the inclusion of
articles were resolved through discussion and, when
necessary, consultation with a third researcher.
Data extraction was performed independently
by the two researchers using a standardized data
extraction form. The extracted data included
information on the study’s approach, methodology,
industry domain, types of safety barriers assessed,
and the specific HOFs investigated.

3. RESULTS AND DISCUSSION
The systematic review identified 16 studies that
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Fig. 1: The PRISMA Flow diagram of the literature search and selection of studies

presented methods or frameworks for evaluating
the impact of Human and Organizational Factors
(HOFs) on safety barrier performance. Analyzing
these studies revealed a concentration on the
offshore oil and gas industry, with a particular
focus on hydrocarbon release risks. This emphasis
likely reflects the industry’s high-risk nature and
the potential for catastrophic consequences in the
event of major incidents. However, the limited
focus on other process industries underscores a
significant research gap, highlighting the need for
further studies that explore the applicability of
existing methods to diverse process industries and
a broader range of barrier types.

A variety of safety barriers and corresponding
HOFs were examined across the included
studies. This diversity underscores the complex
and context-specific nature of HOFs influence
on barrier performance. The review identified
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multiple methods and frameworks for assessing
this impact, with the Barrier and Operational Risk
Analysis (BORA) method emerging as a prominent
approach. Specifically designed for analyzing
hydrocarbon releases in offshore installations,
BORA systematically identifies and evaluates Risk
Influencing Factors (RIFs) that can compromise
barrier effectiveness. However, the review also
revealed significant limitations in existing
approaches, including reliance on expert judgment,
neglect of interdependencies between factors, and
the static nature of assessments.

Addressing these limitations is essential for
developing more robust and reliable assessment
methods. Study sources recommended the
incorporation of techniques such as fuzzy logic
and Bayesian Networks (BNs) to improve the
accuracy and comprehensiveness of assessments.
Fuzzy logic can effectively address the inherent
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uncertainties and vagueness associated with HOFs,
while BNs are capable of modeling the complex
interdependencies between various factors.

Future research should prioritize the
development of integrated methods that combine
the strengths of different approaches while
mitigating their limitations. This will contribute to
the creation of more effective safety management
strategies that account for the multifaceted
influence of HOFs on safety barrier performance in
process industries.

4. CONCLUSIONS

This systematic review examined
methodologies and frameworks that evaluate the
influence of Human and Organizational Factors
(HOFs) on the performance of safety barriers in
process industries. The “Operational Risk and
Barrier Analysis” (BORA) framework emerged
as the most widely utilized approach among the
reviewed studies. Challenges in the development of
such methodologies were identified, including the
inherent uncertainties arising from expertjudgment
in weighting HOFs and the interconnectedness
of these factors. To address these challenges, the
integration of fuzzy logic and Bayesian networks
was proposed, aligning with the recommendations
of the reviewed literature.

Furthermore, the importance of continuous
assessment and monitoring of HOFs during the
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operational phase of safety barriers was emphasized
to ensure their sustained efficacy. A critical finding
of this review is that the impact of HOFs is not
limited to specific types of barriers, underscoring
the need for comprehensive frameworks capable of
evaluating a wide spectrum of factors across diverse
barrier types. Additionally, the reviewed studies
revealed a notable focus on specific industries,
particularly the offshore oil and gas sector. This
concentration highlights a significant gap in
research, indicating the need for future studies
to broaden the scope of applicability to enhance
the generalizability and practical utility of these
methodologies.

In conclusion, this analysis demonstrated that
disregarding HOFs can lead to an incomplete
understanding of safety barrier performance,
which may compromise the effectiveness of risk
management strategies in process industries.
Future research should prioritize the development
of integrated methodologies that consolidate the
strengths of existing approaches while addressing
their limitations to effectively evaluate the influence
of HOFs.

5. ACKNOWLEDGMENT

This study was conducted as part of an
MSc thesis supported by Tehran University of
Medical Sciences (Ethics number: IR. TUMS.SPH.
REC.1402.134).

Journal of Health and Safety at Work 2025; 15(1)


https://journals.tums.ac.ir/jhsw/article-1-7060-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-03-27 ]

PICo—PIV Oolaiso 11€61€ gy /1 o)Ladis /10 sla

&0 9 Shos g1 (il jlw g (Sl Jolge pili (S35 Sl gy Suilosusms 3 90

Sl P Qlo 43 Sy
"ol ol e g0 )5 le g 33T LS pule

Oyl eyl el (S y pole olKisls cuilags 0aSlails IS al g (5148 ,> Cudlags (wdige 09,5
Ol e oy i olSls ( Kby pole oaSils (IS eyl 5 (glb > Cubligy cwikigs 03,5

VEFINND by o)l VP T/YF sl o g b

oxin =

s Gl S3ls> 59 3 6T ok 5 ul mbio ) S92 ge SlaSiay) Bl (gl (el Blge inaio
e Ol ol Glojls 5 Gl Jalge 5l (38,5 a5 5o aiails el @lge o Shas gale Sy o J> ol b
I8 s y30 el @lyn 0,Skae  Jalge nl 3B ol 5T 1y 952 90 slacsts 5 lasz o cSilatnns
.Mbso

looll gws Cole ) b puisluglog 5 € g s ools (slaolSoly 50 Silatan 92 5 (b9
2 Sl g Sl elge 3B b5l ln |y iy, o Slalllas (i3l Bus b o s plovl Loja
Syly axlllas V& 51 5Ls 0590 (soosls e ol ploxl caings ools &Il gail 8 mlio [0 eyl ailge o Sloc
0008 gl (Aegh 4 ot

Sl Jalge 3B 1 0 48 oo S )11, plagz L 5 Loy, bl gy 4 00d 3 g dallla 17 b aidly
i alor Sl glio 5| glos S aals 53 el g Sllos alse 5 (8 alge Joli o ool e gl ol s
coz)lz lgie 4 BORAY L «ails g llee Sia) 5 IUD ax8 5 15 w0 3590 Vb g oloond 15
il ] sl g 5 LBl 4y oS o Lol 5 _llae algn 850 o lalllae i ki Slallas cles o e
celoli o5 Shae s 38,5 olge il s llas 5 bl o b gl aiap o e Lol el ciions
A8 o 0SB oty 560455 5 e g ko diile e i)l o) 2 lalllas 28 e oas 10900,
goad 4l el wlge o, Sas ;o Glojl g Sladl Jelge (g y970 GBS (gusy 41 iy (2 )0 15 S A
ol o 5 gl alge 3 Shos  Jalge cnl 53l (o3l sl o8 oz o 9 Loy, Seilatnss 950
5 30 Cepenl oS e ol galS’ slazily 5l Sy A asdee Sy b cinds 5 gd bl oot ail)|
Gl o elss g Slojl g (Sl elge & (200339 50 QLeled IS slacglad )5 35250 Cualad pue (28,5
Sl egh o slgiday (5 oA § (650 late Guls i) (pl yo el S5l Sl Jow drwgi )o Jelge
iy 1y g | (slacgame g go slag by, (Sblre Lii (el 45 wimd dnwsi 1) 42 LS placgz o il S

3 (b yS mles Sl 6 Famy b p |y Lo cnlo )5 aels Gizes sl

il o il 3, Cas s o ilojlr 5 il _folpe o ol aile 353015 O3LadS =

a_karimi@sina. tums.ac.ir 455 Jgtms sdiam g5  Scig S| Cans #

)5 oyl g Calbrlagy aslilins


https://journals.tums.ac.ir/jhsw/article-1-7060-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-03-27 ]

S huld 4 g Cenlond (i i aulsS U slaslay) b
35,50 Jelge» s oo 5,3 8l cow 1) 8 Shee ]
bli,l g peplan cpl V K6 .(F,Y) 09 oo a5 «aile 5
Bes oo ol |y Kuss b lag]

5wl Sy S o gl &ilge Coenl
] 428,8 |,8 az g5 550 i oo lasbinl g Lo o] giws
o ol 5l 20 o il 120 ((A) Seveso IT ol jgiws auilo
IEC:61508 (slas Jailiwl ¢ (1) (PSA) %595 s o
sl @ilge .(V V) ISO:13702 4 (V V) IEC:61511 () +)
Sy b mleo ;5 oy & «3ls> £589 5l (555l 5o
7 lee priz s Gl b sl 1y 590 YL
ol 4y el e plans (51,3 9515 9 i il o (S
slaanlp g Gl Slaladl (3 laptass (o oy
BRSO P HIVIRTLIN-SIE CONE WWWESLNSR V- SO D
2 &lgo oz 510,50 2 50 ) (ormy b oo
946 |l a3gi glapias 5 ,Lad (linabl (gla ot aiils
sl Lyl sy STy aile lejles Lol ypizean
OF) Gl Soj9e] sloaali g

e yda (o Gl (y958l59) (S oz
Sl Sl 0 55 groal Blge 45 ( Sz Bl
ool (S5 lse oo wsanl glio 5 glye
Siis sloizb 8 onizy bt aSl i
s e Sl sl ygill ey DLolss Jolis a5
ol O0F) digdoo Slojlo sloan] 3 5 Sogs S
GRS 5o aaeils odzs 4 oole &lge I e
5 rans slogsliad alor 5l wilise Jalge Jolus
Cape sl e Slojls DIl g Slasl (slla (sl
OONF) sl milge digs o,Slos g 50

2 ewbl 285 (HOFs) * Slojle 5 Slus! Jalge
5 ail Sty LBl ey 51 s 5 4SS Loppmps oo
oS Jo 5 (1Y) el 38 51 Esly g8y 5l g S sl
Dly> oy 59 (H slaelS b 4SS slaaas |
Fluo p odle Slallan 03950l (ol 009 azg5 3,50

5. Petroleum Safety Authority Norway (PSA)
6. Human and Organizational Factors (HOFs)

11€01E )lgy /) dylaids /10 ala (5 (iasl g Cublagy asliling

Oh5an § syeepT Lople

doddo =

2 SYsb dnle € el gl pPMasl sl
Mo ol atsl 6las IS ol ails Gilises aylio
354 ailge wiile ( Supd cblis wlge  Loes
klos zo 3l GxSelr lp Gloolr J& 5 Joo
ojgy0l (V) 393 35 yeie W oo colaiwl ool> 3l adss
3 ke Slaptenn G93lig) (Shem 5 axwg b
2 Sop Sols> gody iy Al g gunlp mlio
FolsS T b slie b sronl @lge pogie calio
€ goe ;> gl Lol a8 (590 a4y sl a2l (5725
iz glyl oS 5 g (Gbli> saaie glaaY 4 a5
3 sl sl el 5 s, o5 (eieb e
B 5 ol o)l b ] aely alS 5 Eols> s
(Y) canl asls ‘5;.0.,.| éﬂ}a ou)l8 g Sy p ESY
03,8 o)l ) 4 (VoY +) 5 a5 shailan b ol b
5 3 09zs ol sl ez end bl Gy g
T bl sloa S IUT gy ool 1 (sl @lo pstie
(S b 4 Ll el gl afol> sla Jos 5 (LOPA)
o cdiblre b 5,5l slp SLeladl € sioy] wlge»
ilg5 oo (sion! aile Ky aries SUjas slaslays, il
5 w3k Glojle 5 Glles (8 yaie iz Jolo
Ban 45 aes aledl ] gesl 0,Sles wix b S wilgh oo
4 aS & oblas Y pagae (1) WS oo cpnd |y &ilo
g Jloz 2als gl Ll il s 5 lgic
5 Sebioe iy ol 4 jaie slayg, S as b
() o4l « cagl milor L aplie  olixs

ASLs wsihale Jae asle wol> slaJus
3,8oe 33 bl oSy iy S 9 BT) T G5y
sl Blo So Glgi o0 & (59l 4 i (ool e
50 Wols SO Ayl e blie j0 (o lgie 4 |y
o Skes s s lo 3,Sloor (F0) 25 I
Dly> als' b J S (s mSokr sln ool (552,400

1. Safety barrier

2. Defense-in-depth

3. layers of Protection Analysis (LOPA)
4. Bow-tie diagram

ppp


https://journals.tums.ac.ir/jhsw/article-1-7060-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-03-27 |

w 3l Jolge 3B (L)) sloisg) aTlaTuaw yore

V sl Bl

olo/olag gy b iy e

Vel &b ¥ ol &bo

o S 55 Jalge

(P ol oy (il U5 - «aile o 138 150 Jolge? 5 €aile o, Shoo? yles bl 1) JSi

iz glodis iy (690 Slallhs jo 4> S

Sl plS gan )0 Ll id S )18 )y p 3550 (el &lse
©lge 0 Slee |, HOFs 3 a5 sla g, 4 by
(g ol el oais aisly  ciles S s.’l%})‘ ‘5;0.,.1
Slrly elegns, a5 ol Sllllas y aiepllas (55950
5, Skes p (HOFs) glojlo 5 slusl Jolge 236 b5

ilos )5 a1l cesl &ilge

B ey =
Gk g weplls Do 4 ol (5550 aslllas
NG W r:l.?u‘ (PRISMA) LQ}J)J Ja.t”)}“u&
2 by Cesgame en Sldlae sez g
\# ,o Web of Science (WOS) 4 Scopus sleolSiL
L Sldlas ololis glp ol plul Yo VF (gYe>
59530 ool ) gzl il (5590 SiRgT L
safety Jold olooslgands s OR &l )le 5loalarul b ol
safety instrumented .operational barrier barrier
b 0,5 sgame Bua L protection layer 4 system
b o 2855 plnl gy 390 ake) 4 gl
human Jels oleeslgads ¢ AND &jle 5l oolaul
human .organizational factor human error factor

aisk influencing factor «nd organizational factor

ppp

el g Slojle Ladly (Sl glalls> 5 o 8
ly> 595 kol Jelse Glye 4 eloizb (38 oaiomy
STV aS cawl o 00 cpess L(VA) aiied 35 pele
stz Lo 4 55 5 cad mlo Joluld @olg>
S (8 Gl ol > 45 0nilo LY gools &, gLl
3950 0975 i 9 S50 i (V) 0l 0 osld
& o8 By sl el 511, ol Kingy 555 sl
&lgo sidu 31(V) casl ools yoss Jasl> aBays
JRUUeS BN T R O I COON S O U L N P VS ISR I ON
o,fles oo Slojle g Sluil Jolge oSl 04 g0l
(7)) 5,138 oo il el wilge
alido glaaizr 3590 )3 (590 aslllas iz (59256
(':AL> So9° (Y’ ‘?) N L W P W 45‘)‘ kS‘N‘ (:)‘5.@
(sl Blye Sla S 5 laganaiil vl 55 e5
6)9)9(Y»Y»)%J.(Y)wlooleﬁl;dl‘széolf.\ﬁo)'lt.\@.c
Slalllas 90,5 @3l ciasl &ilge 8 y90 y0 Slalllas 5 oy
il @l Cu pike g @lge (st slge (5595 421,
2 e Jelod g siledae ;o ba ey S8ty g 0903
O g ylas dadllas oy sasas 1o .(F) ol lai ], ool
S92 glee ;o el @l epllas (59,0 (V2 YY)
lagy] oy 5 ol egamaiinde 4 g wols plnil o las

11€0 1€ )y /) dylaids /10 sla (5 (iay) g Cablagy asliling


https://journals.tums.ac.ir/jhsw/article-1-7060-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-03-27 ]

OGS 5 sz @l Syl plaebl sl
Lthbolf%L; 5o )95;\.0 <5L“°3|5‘-\-:-15 s‘ia.u).n SYlae 64[.«3
A 9> 9wz ju5 Google Scholar g ScienceDirect
Lthbolf%L; )| (5)|JS3 Yl Bis> 9 'nLéo‘ )| o
ads) 5 & Jit o o Ky, 50 Sl
WD Bl al> e ol jo il Slgteen adlllas 4
I17e0 yobo 4y ouilendly Ylde (00 Sa iy al> o 4o
e e § S5 )3 oy p 9j90 Sl 90 Loy
SYhe Bl 5l e 0l 20U, dad e Y JulS
obel ) eass 2l cadd S bl eesls
oy g oo C‘)’“‘“" lrools a53ged (Vv Jga

OWEas g speepsT Loyl
performance 4 performance influencing factor
oS Slllae PRV RUWRY s sbe o shaping factor
390 ) (Slosle 5 SLail olse) @lge 52 S50 Jalse

W ololid wisgs eols J13 )y
Jol5 e &5 wingy (Yl caalllae @ 0959 jlne
Jelse 236 & oo jsb 4 g 00g uiws 5o ]
sl mlge o, Sles 5 (HOFs) JSbojle 5 Sl
e > L nlete ozl b (b, o g a3l
Sl 4y Bro a5 Y cpl ply anil 00,5 &l
b9y g 9 005 oylil wlge o Slee 23,1 > HOFs
Wl B addllas laisg 00,5 &l oS L a8
2ogr 0ol algh oSS 51 8 S 4 oS Slallas
Dad 7,5 adlbe 5l 55 0es Article oyl g4 g

00l o) 2 Slalllas slaosls 4o 1) Js»)?

s 3 sl Jolge

22 990 (HOFs)

ol glge g9
a3 ST

&) &z b3, BORA
oS gyt Ll Sy
I e
bl Gk 5l lagSn
B 5 il e 2 Shee
RIFs _JG& ,5) HOFs

o

&y o5, ARAMIS
Co e le.&:sg‘g_)‘)l plesl
Sl Sty 23] > 5!
2 e Jalse 3l g
sl @lge oliebl co Ll
Sydise ilussS

o9 ab » Risk_ OMT
g 4l axwsi BORA
s RIFs jaal> s5lu]os
2 ol 6,13 5b ogou
Shles @ilze o Sloe
| e

1E01E )lgy /) d)Ladd /10 s)a (5 (iewl § Cublagy asliling

638 sla Sy

S sl (i)
Lo 5 (Fog 2 )8
aiby sl Sy (6,8

8 iy S

Rrde JAS (Sl
OB b e o))

) lojles Jalge
(Slyds S ppoe wlbls )l

5 Sl G505 2l
(0RO 5
)55k 5 (Sowals
(o)l Jo g Blbl g
loays,  Sinlas 5 bl

Glaal 5 opuilsd

6 b else 55, o -
el glins it
5 S5t sl (il
gy i Jelge) (b33)
(BORA
e Jalge i9 s —
Copde) S gl » e
S e o Sl
Grae o poe (Dl
(alby copoe 5 38

Sltkes 5 (5 &5

&lse glsil
&lse 5 6,38l
S8, e

Shles @lse

Ol 9 o9
(YF)(Yer?)
. Ol g cdsCul
s Sl
" (YD) (Yos$)
) BORA
i (Yoo8) cdsul
Slolalg
«(Y%)

Ol 9 g

(YV) (Y+e9)

L xlo Jon S

: & ARAMIS E\ S 9 09

Y S, & (YA) (Yeol)

o
&

RULOVERST

28 @l «(Y4) (YY)

“F T Risk OMT

Ll olilea 9 5l

(Y) (Y1)

pPIc


https://journals.tums.ac.ir/jhsw/article-1-7060-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-03-27 ]

LBORA &b » 55,
alols Judos 5l ool
&8 AHP) 315
eyas ) odd Zlal
9 o glacolled
EBIEVES

Slr 25, APPM
ol olygd Sy (25))
bl g las

laTis o8
S Sy dasSe ol
Lyl o RIFs ¢ oo

BORA Ll 5 s,
2 Slss gl sln
855 i 3 1321 CIF
slsl 3,k 5| RIFs
Slened] e
(CIA)

=S il e s
Oile B> S b
550 S il 0 55
RIFs b o glye 0285

BORA _ulul 5 i,
Ohod Sy (23 sl
P s ‘_gl.ag.j o'%
=2l s 2l ol
RIFS 03,5 s s 5

sl sle s, @)
o » HOFs sk
» OIL) sl Sz LS
SISs slles ;6

PPO

w (3l Jolge p3G (b)) slogiy) Giiladum jpe

o sy yr lallas (glaosls aodls ) Jgus dolol

Sl 3 sl Jalge

5 390 (HOFs)

BORA 55, olul 5

ol s ALl g
) Sk el Led I 2L
s Kot 5 &g
o3 ke o e

S sladesllygins o laays,

Slbls,l g o )las el

BORA (55, olul

ARAMIS iy, Lol 5

e (Credibility) Lzel
g ol L8 Gl o5
5 bl 58 5 ol b
O ol 5,8

(SN g el S e
daz oy Lzl bylyl daays,
b )55« alSl5 Ll

Loyeel g olbls )l idoa

ol Blgo g9
(a3 ST

Slles &5

- olyr JAS e

Sl
b )l s rSin
BOP) ol>

RELRCLS
RESY oo
G55 0l & seme

&lse 5 (SISs)
&leles

s Gillae
ARAMIS

olr JABS piens
Sy e =
ol olysé 5l
BOP)

sosl Sl
BB )l 4 eme
(SISs)

55 Slugls )
‘;,u;; oy
BORA
L
Ji’m . APPM
)3

5 S gl BORA-
55 CIA

0y (e Sy 2l

S yanss] (DRA) L,
Lo
el BIRP
J=lals
r—'l‘ <L)
&l Ju éILuA » HOFs
SIL

11€0 1€ )y /) dylaids /10 sla (5 (iay) g Cablagy asliling

(R (o

(7 (g

1 1S

RULSEIY)
(Y1) (Y$\A)

(Y00 &b 5
(vY)

OlhKen g a2y
(YY) (Ye¥+)

oo g oo
(YF) (VoY)

oher g J
(Y) (Y+YY)

oo 3 SCighs
(Y7) (Ye)e)


https://journals.tums.ac.ir/jhsw/article-1-7060-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-03-27 ]

Li> (gl 97l )|

o oy Olalllas slaosls a2 Jaus aolol

ol 5 sl Jolse

&5 990 (HOFs)

ol @lgo g9
[ ST L

Oh5an § syeepT Lople

5 0 SIS liabl ol 5 Ll olss §f glasgorme | otasl sl JC IR E—
{ aiwgly 9 (o>
s xS b sl gles b - HOFs) gl a8 il a jeme | onlf o »HOFs 13 V)T
HOFs o356 ¢y poe odis S5 atie (SISs) Ly 5B Et—
Ly o -
SilwseS Sl s, @l
ol 4,2 5
bl st Jlaz! S‘“‘_’?”” "Tl"ff‘ e sy | e _ i
s LIPLs ,s (HEP) T 3 A Sl sl - bt il & ohlSen 3 93
P PHES LS Sl Jats < 5o HEP & (FA) (Fo¥+)
ek Operator/plant ) (Human IPLs) 255 i IPLs 3 )
5,8 las onims o . Qg Gh\
(interface
(PSFs)
2 e s, )l 9 sk sloasl (ol )|
ol Slp a2zl g lnl (s (g IS g e . ’ .
a5 0 LRCS s Slee 590l bdsg, 4y (sauul N oVgd oo > e GefEege
o =~ IRy TeT (RCSS) S, RCS o (F4) (Y+YY)
28550 Jelge (i85 DgldS g (6 S e (Ul &
(PIFs) o Sles By

Web oL 5l allie V7Y slass cadgl (g9 gl 4o
YVY Lc9w Scopus olSsL 31 allas bF 4 Of Science
Wk Bie LS5 Al Feolal ws el allie
3haads 5 laie cwyp b dlie VEY sl uew
e s Gk ol e ale e 10 0005 2 ) adllae
V8 Slass 0059 kexe (58,8 S o b g alie Y LlS
Slogls ¥ S s ol ol adllas (gl allie
a3 o Lii PRISMA Jow (wlol 1y baosls (jo3ls 5
o5 ol oLt SVl 4o ool il glaosls
Coio alllae by, waallas 5,85, lie [Lazil Jlo
sl Jolge e o) 32 )90 (ol lge £95 carlllann 0,00
gy raie gadgi g (o) p 90 (HOFS) lojle
Sl 00l 03,91V Jga 4o
ol Gyope LiBeR A oad oly aslas VP
N5l Gl 5 Gl Jelse o 1y (L)
Olas anlB b el (gl g @lo 0 Shes ile 5
Gl el oads ools ioles ¥ ISS j0 aS wies 0

1E01E )lgy /) d)Ladd /10 s)a (5 (iewl § Cublagy asliling

Wl (ooled 5o ol aglie K0S L ol Stags,
L a3l oy 55 5 K5I 5 oms o 5 a5 35
38 Jad g Jo pow SKiwgy L
455,51y I aigh oWl kS 3
Critical Appraisal ;| oolaiul L |, coaS Jbj)l a5
31 SS aS wws plel Skills Programmer (CASP)
(7)) Sl Jlgw 03 b coieS” 2l sl @y syl
(Voo 8) 55l 9 9,500 Jawgs ool &l f sleais b 3ollas
alwd aw @ oyl caas Wbl 51y eVl oy
() ol 5 Laogie Ml Sk is S gl
el oleol s oy T gamsaids (gl o¥lie b, ol 8
Geb 2855 plonil il (g e (e 9 s daasdly
2 sl CASP SYlgus 4 Zenly osinygs 99 )2 oo
gltel Vo 51V B O YU cuasS lel Ve 5l A L dllis
235 Ogmiro Gl oS 5| S g basgio ColeS
il aml ol G SV 850 50 Bis g9 8 ol
Yoo Yb coaS b allin VY Jolis a5 cis S 38lg5 cuaS

s lio V8 legoreo chamgio oS L allie

117


https://journals.tums.ac.ir/jhsw/article-1-7060-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-03-27 |

w 3l Jolge 3B (L)) sloisg) aTlaTuaw yore

ouu O,lg

(V7 = sloxs)

axdllas a5 oalss g Y Lie

_} 2 8298 31,k 3l oad olulid Sldlae | .
. 5 B>
3 TV = slows) oMbl slaslSly é)(;ia %9: .
) ‘ = ol
E Scopus = 65 , WOS = \#)
(i h "
. Ylere ol OV B
} 6L 8 lee Bl 5l o WYL 3 Oy ool R B>
b = OA&
“1 \VYY = slasd)
2 OFY = slow)
) v
<
3 Lol oVlie i
‘ FolS e b oot oy o Yas ol 2
3‘ YF = olow) axllas slo,Lxs
3 OA = slow)

(PRISMA) g,y Joallygiss (bl c¥lie il agl 3 ¥ S

S 3 SVl Ll Gan ool gy 3
wios) el £l ) o oy wlso 5,Slae » HOFs 3G
bl 2559, b (Ble [t (Gl b sl p (o)
B 5 OIL) T i Ko s S o
Sl 0092 (3, 8ae (Dbl g Lo o pd (b3 Gl
0 JS)
(HOFs)  Sljle 5 bl Jalse 0 i,
Geb g 4 oadoly Slalllae Gl )3 0dd g
a b S jo il odd 00,5l YV Joaz o asxdil illas

el oq.J)o O led

4. Safety Integrity Level (SIL)

PPV

Ol 0 oddgm) 2 (Slasle g (Sl Jalge (S5 ol
lad 5 13 sy 0,90 (BlSe (pglie Cou (Y e
2 N, 5b Jelse (RIFS) 'S, 5 08,30 Jelge
(PSFs) " Slos oams S Jelge ¢ (PIFs) s Slae
5o 4 WL oldlls a5 55 o sonline o] 5 opdle
wlaxsls y oblis slaay b el alys 5 g9
bl a4y bowee a5 xilge) Sl [ gllee &ilge
xS lp Glles slaoged g lady, (Sl
9 e 5l 45 (ailge) (2B Blge g (W She 0ly>
(W o0 00 095 3 Shae 3825 gy (o laptnn

1. Risk influencing Factors (RIFs)
2. Performance Influencing Factors (PIFs)
3. Performance Shaping Factors (PSFs)
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2. Barrier Block Diagrams
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1. Barrier-Index Risk Prediction (BIRP)

2. Risk Increment Range (IR)

3. Risk modeling - Integration of Organizational, Human and
Technical factors (Risk_OMT)
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3. Human Error Probability (HEP)

4. Independent Protection Layers (IPLs)
5. Human Reliability Analysis (HRA)

6. Safety Instrumented Systems (SISs)
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1. The fuzzy Decision-Making Trial and Evaluation Laboratory
(DEMATEL) method
2. Leading indicators
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