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ABSTRACT

Introduction: The oil and petrochemical industries had been amongst the first industries which developed
the HSE-MS. This system aims to maintain and protect human resources along with reducing the
environmental impact of the industry. Although it has been mulling over this system in a plethora of
studies, unfortunately, most of the assessments have been carried out in a qualitative manner. In recent
years, the evaluation of the performance of HSE-MS has been limited due to the lack of appropriate
quantitative evaluations.

Material and Methods: In the present study, the development of criteria and sub-criteria of health, safety
and environment management system was investigated using a different approach. Using the opinion
of experts and according to the performed categories, a questionnaire was developed to determine
the pairwise comparisons. Decision making trial and evaluation (DEMATEL) technique was used to
determine the relationships between the criteria and network analysis method was used to determine
their importance weight. the developed methodology was then evaluated and compared between two
factories in a case study.

Results: The performance evaluation showed that the leadership and commitment criterion with a final
score of 1.8; Risk assessment and management with a final score of 0.8; Planning criterion with a final
score of .0.40; Policy criterion with final score of 0.33, Organization, resources, and documentation with
a final score of 0.31, implementation and follow-up with a final score of 0.22, and Evaluation and Review
criterion with a final score of 0.12 were ranked from the first to the seventh, respectively.

Conclusion: The results of the study demonstrated that the most important criterion for health, safety
and the environment is leadership. The significant difference between the final score of the leadership
criterion and the other criteria reflects its crucial importance in HSE-MS performance evaluation.
Participation of employees, allocation of appropriate funding and support of innovativeness are factors to
be implemented in order to improve HSE-MS program as a better and successful management.
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1. INTRODUCTION

Textile Factories as a key part of the oil industry
are considered to be one of the most hazardous
occupational places exposed to high potential of
risk occurrence. Performance evaluation of Textile
Factories, therefore, has to receive particular
attention. HSE Performance Evaluation in big
textile factories is an essential tool applied to
improve safety management and the promotion of
continuous improvement. HSE-MS performance
evaluation system is also used as an effective
alternative to eliminate outdated evaluations and
to help administrators adopt corrective measures.
The HSE-MS system is an integrated tool
composed of several factors, i.e., the systematic
framework, management tasks, and determination
of operations. These factors create a structured
management system to eliminate injuries,
undesirable health effects and prevent possible
damages to the environment. The main goal of this
system is to carry out an advanced risk analysis
to identify the consequences of hazards making it
appropriate to take suitable measures to prevent
and control the risks. Therefore, it can contribute
to the profitability of the industry and is widely
accepted by modern companies. The application
of Health, safety and environmental (HSEs)
performance evaluation indicators has a long
history firstly used in 1959. New investigations
on the HSE performance evaluation focused on
Key Performance Indicators (KPIs). KPIs are
key building blocks for the HSE-MS evaluation
and monitoring process. Performance evaluation
closely deals with quality evaluation and the
performance evaluation of health, safety and
environmental management is a prerequisite for a
continuous improvement policy that is known as
the spirit of a management system. There exists a
significant correlation between productivity and
health and organizational features. In other words,
some of the HSE-MS elements significantly affect
overall performance, so that it should give special
attention to design.

2. MATERIAL AND METHODS

This is an analytical-practical study aimed at
providing a quantitative model for assessing
the HSE-MS system widely applicable for the
textile factories, conducted by multi-criteria
decision making (MCDM) analysis methods
to prioritize and select appropriate indicators.
These methods include various techniques such
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as ANP and DEMATEL. As the ANP network
analysis allocated general state of AHP with all
of its positive featuresi.e., simplicity, flexibility,
the use of quantitative and qualitative criteria
simultaneously, and the ability to assess the
compatibility of judgments, the complex
communication between decision elements was
considered, therefore, using network structure
instead of hierarchical structure. Moreover,
applying DEMATEL technique, reciprocal
relations of criteria, sub criteria were also
evaluated.At the first step, the criteria and sub-
criteria by were determind by Delphi method,
then, the questionnaire number 1 is prepared
based on the OGP model (International Oil and
Gas Association), consisted of seven criteria
accompanied with the twenty-five sub-criteria all
of which were accessible for A number of experts.
Furthermore, the questionnaire number 2 was also
prepared and presented to A number of experts to
perform a paired comparison and to determine
the priority of the criteria and sub-criteria. These
questionnaires are based on the 9-degree spectrum
of Saaty. Using this model, the relative importance
of criteria could be estimated by numbers as the
principle of ANP. In the expert questionnaire,
which is based on the paired comparison of all
elements with each other, the probability of a
non-applicable variable is considered zero. After
initial prioritization of criteria, sub criteria of
HSE-MS performance evaluation, using the
geometric mean and normalization, one can
calculate the specific vector. The output numbers
demonstrate the importance factor. To determine
the final priority of the criteria, sub-criteria, final
priority is calculated by the primary super-matric
(irregular), regular super-matric, and finally, the
limit super-matric.

3. RESULTS AND DISCUSSION

Based on the special derived vector: The leadership;
risk assessment and management; planning; policy;
organization; implementation and monitoring;
auditing and reviewing criteria with a normalized
weight of 0.450; 0.200; 0.101; 0.083; 0.078; 0.056
and 0.032 are from the first to the seventh priority,
respectively.

According to the extracted results, leadership and
commitment is the most important criterion for the
performance of HSE-MS in textile factories with
normalized weight of 0.45. The inconsistency rate
was also calculated 0.77, indicating that the paired
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comparisons were desirable indicator for all sub-
criteria identified in the acceptable range. Table
1 showas the direct-relation matrix, normalized
direct-relation matrix, and the total-relation matrix
calculated through performing the DEMATEL
methodology.

In Table 1, the sum of the elements in each row,
“D’, indicates the extent to which this criterion is
influenced by other criteria of the model. On this
basis, “leadership and commitment” criterion has
got the greatest impact among all criteria. The
sum of elements in each column, “R’, for each
criterion demonstrates the extent of the effects that
the criterion may induce on the other criteria. On
this basis, the “planning” criterion has a very high
impact level. The “leadership and commitment”
criterion has also the least impact on other criteria.
Also, the horizontal vector of “D+R’, determines
the effect of the considered criterion on the system.
In other words, greater “D+R” implies more
interaction of the criterion with other criteria.
On this basis, “risk evaluation and management”
criterion has the most interaction with the other
criteria. “leadership and commitment” has theleast

interaction with other criteria. The vertical vector
of “D-R’on the other hand, shows the influence of
each criterion. Principally, if “D-R” is positive, the
variable is a causal variable, and if it is negative, it
is considered as an affected variable. In the model
developed in this study, the “commitment and
leadership” criterion is the causal variable and the
other variables are the affected variables. After
preparing the final weights of the criteria, the final
score of the criteria can be achieved with the help
of Delphi and DMATEL methods and network
analysis. The total final score of the main criteria
is 4, and by the final score of the main criteria, the
performance of textile factories can be compared
with each other.

Then, two factories were randomly selected and the
main criteria of their performance were compared
according to the final score. Also, the criteria of
“leadership and commitment” in factory 1 received
a full final score of 1.8 while the final factory’s
score was closer to the final score of the ideal main
criteria. Totally, the performance evaluation of the
factory NO. 1 was found to be better than that of
the factory No. 2.

Table 1. The causal relationships model of the main criteria.

Criteria
Leadership and commitment
Policy and strategic objectives

Organization/ resources/ and documentation

Risk evaluation and management
Planning
Implementation and monitoring

Auditing and reviewing

Final Score
© o o 9
- =) -]

(5]

=]

Leadership &

" Perfect

D R D+R | DR
5273 | 2393 | 7.666 2.880
3722 | 4522 | 8244  -0.800
4395 4590 8985  -0.194
4763 | 4794 | 9557  -0.031
4197 4925 9122 -0.729
4163 | 4875 | 9.038  -0.713
4381 4794 9175  -0.412

" Factory 1 " Factory 2
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Fig. 1. Comparison of the final scores of the ideal state, Factory No. 1 and Factory No. 2 (Textile Industries).
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4. CONCLUSIONS

The performance evaluation of HSE-MS is a key
stage in continuous improvement and a good tool is
required to meet this purpose. However, during HSE-
MS performance evaluation, no indicator could be
helpful significantly. After final determination of
the criteria, sub criteria will be prioritized. Finally,
leadership and commitment criterion with a final
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score of 1.8; risk assessment and management with
a final score of 0.8; planning criterion with a final
score of .0.40; policy criterion with final score of 0.33,
organization, resources, and documentation with a
final score of 0.31, implementation and follow-up
with a final score of 0.22, and evaluation and review
criterion with a final score of 0.12 were ranked from
the first to the seventh, respectively.

139



https://journals.tums.ac.ir/jhsw/article-1-6458-en.html

[ Downloaded from journals.tums.ac.ir on 2026-04-03 ]

100-1W¢ O3ladn a0 )lgs /) oylads /1) sla

-

O

WU b0 30 Cuw ) T g (ol (ouodw S o i dmsliog (U ) o

(Pl @lo g 41152 (5990 alllac) (somig 34 9 S (Giuwd

Tl e Loy gt Lo,y T (5 guaie Al (o (M) o Ao

Q‘)'.’.‘ ‘ Q‘J'er’ Olaass ) ta5l.c »‘5 @)Lwl o|)—| olKzdls ¢ S ) NEYE 9 g;’.:...lo @L:.a oaSadls ¢ W)JMo o pde oﬁ)f !

U‘)"‘ ‘Ql)'e" ul.d.».c?uj '5515 ..\}‘5 ‘54){.»»‘ »)‘;‘ oKiils S Msggb\a.'o é.:l.».a oasials « CM)JM Co pde 05;\’

IF98/ PP s g b AP UTF sl o o b

oxs =

a3 5 18 Gec (5olS5 0,00 calizee lalllas (o sl cplaiz (2 .didged il 395 idigy o g lojles jo
gy i O Slas o5l >l sledlos jo el a8 3 aloxil 2S5 & g0 dslo b3 ) ien ailanlio Jg.col
| 0093 9339y Cudgdno Ls wl.».o ‘5405 6[.(25 (5’L’))| S99 pis Cde A Sy Ja.ou 9 ‘S»AJLMO)LA

Congj daomeg (dosl wdl Sy e pw o lxe 3 g byl dnwgl Gaiod cpl o 5 o,
MLM)J oMﬁL?u‘dLQJMMQ A.ad}y l) 3ulf),o).'a.b)‘Dé@u‘bsww))nujwdé)ibs)b
m‘_g‘).gj DMATELaS:,JSjlem)L?moﬁJagb)Md]ﬁ.A&djﬁ b.?-j)'QLHLELo Q—.f-.‘.b‘f'tS‘)-.'LS‘
§ S 15,95 3 (6,008 130 oy iy \//\OJ.:JJLA).;OJBL}‘_S).’.Q))LSMASQ‘QOL&JO)QA:‘S‘LA)')‘:wa‘e‘

Sme o /Froal Jlo g (359 b 3, b slme A 0ad Jlo g (459 b Sy o e 9 b5 sle jlre pien
¥Yord Jloys 58 L 2l o1l e e +/¥Y 0t JLogi cyia b lojbs Joma o /¥ 00t Lo 30 L oin LS

25 )8 piba U Jol Caoglsl i 4 /Y o Jloyi (330 b 555k 5 S imee Sl s
gl Conl (65 i) aizrs 5 el cdilags sl jLre (s yiage a5 ol Lis axllas gl S A
s o e i 0 Shae b3l 50 ()] (Sl Caoal o )lrs pls 5 (602 Jlme (2l 005 G I (Sixe

ol olio slo 45,150 0, Slac o j )k Gy ooy tasl oM Co pdo piucew SN OIS =

nmansourin@gmail.com :a5\e Jghums 0o g (Seig xSl oy #

)5 oyl § Calbrlagy aslilins


https://journals.tums.ac.ir/jhsw/article-1-6458-en.html

[ Downloaded from journals.tums.ac.ir on 2026-04-03 ]

e OAD3 s b @b ) Cg) bass § Gleasl (el Cupse elwuw wwlBey (b))

ol ol igdgaiey il il o Slee Somiw gl
yolie oyl 0 (FAdl (oo 4y G198 el
G j Lo ol Coodlos S e ol A Cin
sl syl 5 e GalS Gl Hlge a
lee o Olay Slll g (ld ululyr abgs p
G295 Gebize Slalllas Gizmes g (oo 9 SuS
oals caa b bad e Jlgw 990 slo)lne don a5 0
bameg (celladle Ly pae plas o poe 3 Sles
GBS 10 (Sgw l 3)lge woys Vo gl n jo S
Cupda 0 Slos Cundg Grizmed 09h oo 2 ey
D9a5 4O Ce ) Jazmog Seshiedl Sy i et
Glan ol 5 der o HSSlowy sboeS i 5las 0 1
o5 5 ()il 03 Collae 5 53 (Joud LI
Sy bazme (15 50 09290 lo S (o)
4y 4 Sunbad pae sl sl oolial by b axsls
b 3B 5 o Slles o amecen ) Plus son
5 sl 0557 ¥ opdle (sl addllas ;o (Mo S azgs
0397 & oy bazme 5 Srio Cudligy (las ]
5 gl Al @ (gl (nl o ol w55 segisS )|
wslsy ojo> ¥ oonl 516 2 0 plbatls (Byee
oy 89 2 b oy ¥ oonl ployen 5 az ) bSe Sl
ol g QLS @ deso 5 el 5 QLS (559
ol gl sy S (35 sl g canlod S (o LSS
ASe oy e [y RS bl ] bl 5 059> e
5 e SIST 2L s (o n 4 GRagly cnl Bl o
5 sl el Zu e i (Sl )9S oins 58
(F)331 ye s 8 Shose (5lo )51 Sy Lo
Sgude Slp ol oo 5 slaals IS0 Jleo flgie @
2 Olyed Syso 4 )l g Sliesd glacdles
S5 Sy e 5 (el el slo asbiy s,
Sl 4z )L (69,509, (Geiod (nl Hekie ul 4y 3o S
ol s gl 4 S sl )eSB (gluasg
a6, et slo codlad o sy Lo
Sedon slo atll (sl 4 (oS (nl Sl onyo S
5 ohe 3 lojle jo Wl oo 5 Sl e LB 5

1€\

dovdo =
b o cslgzdled s 4l lsie 4 > las molio
Lol 5 B> 4y 0lsane (255 5o (5351355 3l ealitd

s syl by 00ls Copanl aasie Sladl (g5
S glge 4 Cawy baomeg (el cdle o pae
@loo )3 035 (Byre o )3 35 Jul5 555!
oo bl GE Y oS olie Lalul y Joe calises
e b Y agsd 5 g, )l ke a5 05
Gl s 5 alio ¢ ol ¥ STl Glaal
Sl 7oy b B Sy Copae g ob)! T
Lo a5 Wl (oo Saome (owyp 9 Sheee Y b s
moliad Co e penw Copde plla ol
o Ol 4 (ol mlio CE 518 Cany Lasoneg
b oybley slaJore 5l (S wcd Cunio ) (oopes
2 @Y Jesil L"’Q] 25 &S Kgd o e
S0 wb lplucenl Jloyss ol 55 ppas
ol e adlos o e s 0,5 18 gl ohig 4z
o Jolge 5l JSaie 5 4z LS0 Il Conj Lo
O35 AT 5 Capae abiby « losle ozl b
Cole Copie RS S Jelse ol ] Sldes
ez oo el le sele 306 &b I Al
QIS e bl bz 4 gl g (s gllaal Sl ]
Wbyl Sy Jelod 5 a5 el QT kol Soe
ol Js a5 ol SLjlas Cdlse lolis ol
Ll gpd9e cnl U 5 Sty ln ¥ Ll
& Wlp o e Gl S3lo ool nlply gt
g gl oo s job 4 g oS SWS Cako (6 9logm
@il (7 1)0gd (go a8 I IS oyae slo oS8
Sfles 2bjly o)l CedeS 2Lyl o ady; o Ses
ok Zo pie plas dine) 50 Glojle SO
Ailire poluns gty Cawlows Sl Gy e Jamog
oaliiadles Cu e e Co e e g &
lo Jarls gel> (o aiwd 9 wil (oo S Jazmag
2008 plnil (£95 9 (wlifie (0lej) 5951 A (s )
$lyglys (2b) 5 (held Ggmm¥go b b iz ozl

11€e0 ylgy /1 a)ladd /11 sla (5 gisyl § Cuiblagy aslibnd


https://journals.tums.ac.ir/jhsw/article-1-6458-en.html

[ Downloaded from journals.tums.ac.ir on 2026-04-03 ]

s Sopde oo Jeol ululy gl pavass
ST 09 plonil g laoreg (ciagleiadls oy
ks Jolos w18 51 g5 IS IS gl 4 Sl
5o g ,lai 3l oolie e LSl a4 Lol el 5100
@ 1) peeal Alidee zolaw o 5 odizmy Laly) 4
lasyo3 5k 9 OMalai 5 was oo LaS ) 4o & 90
Ot 5l g 055 50 S5 30 15 Lagil il 5 oo (e
Giaglsl 4 aslllas 390 £9.550 Sl lne (2 et
Ded oo Ay 0als Sluld sl 5 S
St Jelow anl ) S5l e lre uiadll cue
5 oilpe alles Jdos 05T 3 ool ol o onliz
B bl (255 sloamlie n ol aSel Jolos
Olyre 4 Wlg oo Jro (63 ST el gl B 55
G595 3% 095920 ol gl (S8 (g oaims JSCas
o dolicow » slaws |5 0gd colaiwl ol aSlls oo
B ojlail a1y g luglie olows o gl aSls Judow
Froad S5 00 Sle @ aas (o0 12U ey
o Sh w5 oo Joe Jis D90 4 2l cal o
Jelos wiile (65550 e 5l (850 Olgre @ wilg
Olbgoad a5 I ol aSlets Jolow a8 ol asts
Sl 6P S8 S Fe 60 (V7 ) 0)098 a4z )lSy
B Jre o0 a4z 5T wilos Jslao 5 2o Luly, 5L
aSed Jelos S wdloed leaSlh i e &
laslio ulol s |, Gl (gla lno wilsiee a5 o]
sloy ol Je 00 VWwls b)) =)
s SSles 2L Sleatlls jpa5 (2l
Ghgy b ¢ Sy basey (el o poe
i Sl (Siron gliglos (B 0503 ol S
N5l ol ey Laome 5 ieg) oDl ke
2 58ee plonl L)l aass 5wy ululpg (&S
Orlailaes ls,55 n @VL plaebl cobBsl cnlnle
Fro 69 5 8t Jebow Sledy,; bawy Wlgie G5
b atloy w5 5 fse slo a3l (23 (s
0978 9 03,5 (aftde i 321 51 o8 (ABly (55
s Sopde e Jeol ululy gl pavass

1100 )lgy /1 a)ladd /11 la 5 giay) § Cablagy aslibing

ohBas g e ayow

oS la asls gl anllae 4o (0)AS olm) yatns
Comy fazme g Codel ol cdl ol 0 )Slee
2 Fee shaame 3 Slee sl aPld ad (o)
SBl jan ol Melews b 53T (g3 sl o390 @bl
il & 5 90 Slearls Jolils (ol wiud
3l golass woads s sl azls slass gl (oles o
Sl bl (V)sins il s Shes oo sl ]
s5SB lade ddl (39 e g o e ld (150 aludes
L8l parass B (atll je 4 )9 5L 5 S
e soka @y 58 bo a3 Sl S 5556
5 el el Zupde s (Aol oy a8
Wbl oo olai Slall siz 5l JS%e Gy banea
b jarls wuS o olml ) asly 6 a5 > S oS
Obell 2 slizme (pidu S Dbl (sl cp b
Ayl cpadd o pde Jold b Gladl cplaigd ol
Siladl g3l oobel (Silary S sy
Sleazls ololid sl alie 5,509, il (o0 g
oo Co pde piew sl Ll e (gl lS
S gl gk (Fr e e bae 5 (Sl
bl Gl alin 55y, (Dawl oad oluls
s sl Ol (i igallS Slals
GRR9R ()0 ¢ S Lateg (Semlituadl o o
slJow (V) Vol ead oluls Ko e
by LSS 5l (S aalh Wiz ¢S peead
lo)lxe o5 oo (oa8lge ;o 5 Lol Sl sl &
OB 4 anil paiine o laan S 5 (8L Cews g polee
Sl g bajlSal, gancagll 5 (bl «Ban g 35,0
SLSESS bl o b Coalad pue alSg ol 0 e
Fo oo el ah v 4atls Wi 655 s
259 Byl p (e &5 pead Joo LS Le abanly 4
ool R0 b Gyl 5 )35 250) hls slalone
O TV Y)0giie oolaz!
69 9a5h Jolod Sl bawgs Wlgie 3xdow
Galsy wells g Sse slo caxli (2o 059 & e
0978 9 03,5 (aStdne i 321 51 o0 (A8ly ()

e


https://journals.tums.ac.ir/jhsw/article-1-6458-en.html

[ Downloaded from journals.tums.ac.ir on 2026-04-03 ]

e OAD3 s b @b ) Cg) bass § Gleasl (el Cupse elwuw wwlBey (b))

1 4da e

b g el

i )

-

s A dallhaa 244
>9) Clulia

=S (253 Ada e
W e ) g L jbaa

Gl 55 gy ) S

RSN LIPS WLV VIR PRP SWOUIP PIWTS SN 30 - DT
ey ilsd 5 Slelll gucds Ojl5g Cann ) iz
SVl i &g al 2l sleds, g ledesdlygms o
i S e e 0 ,Sdoe ob 5,1 Aoy bl ye
Dl oo ooliiul Gy Jarey el Cu e
e oad gl Gleatls i Lol lng
prazin Y5 g dllie (cw)p Voere ¢ oty Slalllas
ooliil (ga S gloeasls Sl g (9,5 atein sl
oh Sl clie Glatll ;5,5 4l oa
bzeg (grelicidle Lo e i 2 g Oyl
Sln &S 1S e Sl oYl (Sl g e e
Sl o0 OF 5l o e 5l b a3l 4 50l 4
2 sl cwle ja3ls SO Gy 4 &) algs

20 iolad [ o5l o Son

lojlroysj g lojle gy 4y 5 ol : T dl> 1o
Sslney; 5 ke Gl blso et 5l g
Le‘)—l Sl l) 4.‘4;‘) e 6,.5;»...@.@&\» 4.1},0 swL’uo
Alisee jazle Voo sgus S mle Sy o Sl
3ol Jlade .50 ¢ ey el oa &Sl
L YM 9 ¢ o)lo o‘).o& L 6)L..m; wLuo > ua.‘>l.w
Al o cpl o wilowe Sla b el 5l soguse olaws
el crezml Jao (bl a5 Y 6 lels asliion
a5 OB p3 Sl golans JLasl jo adlos jlme
oals )‘)3 S ) Ja.aboj w‘cw)l.u Co pde e
Sy OB 5l a5 00 dlaws cel viine el 0l

1w

Sl hcwl oads &Il lga> Slaass 55 1o bawgs fos
b ysie Gle e Ly, 568 plulls ol ST
(V). dguiae oolaiul

Moy =

Bas oS el (605 (Jlos g5 5l gl
s (2055 2z fg0 5 42 LS Sleasls s ]
Oomb mlee )0 Loy okl Sy pe
by a5 ailoe () (sordoyy 5 S (G
G Caslsl Sl ojlneniz (55 el lo o)
vy A58 e plail cenlie o e li Ol
a4 aS Cool ooy A al> oV )0 Gudod (pl oy p
ble i oo

csonl e Co s piicew  2S ddllo : ) dl> o
Cetj Lanzeog
P8 sl (2l mlio sl Sl Ll (es
oo gl 3,8boe o oozl (b sl
Ot ¢ Sy baomeg (Sealiadle S pae s
S cuwl glo arls 05 exie glp s S
cemaliiadn Cu e e 0 Slae ailid olsie
o B e lazg BB b 4 anil Cuny Loy
b e, 5l a,ed elelp lulul e azls oS o
wxlae Gk gl heasli il (55 ol )
Lo ro (e Sl (o) 3 g 000lio sl i
P Slelilly Gy lame 5 Sty (el @

11€e0 ylgy /1 a)ladd /11 sla (5 gisyl § Cuiblagy aslibnd


https://journals.tums.ac.ir/jhsw/article-1-6458-en.html

[ Downloaded from journals.tums.ac.ir on 2026-04-03 ]

e Yooad Jloy (539 b Sy Capde 5 b))l Sl
by 09 b sy ook sleres)ls S8 pos coglsl 5o
b e Lo Jlned s 15 pges Caglgl jor/) 0 ) o
Sberedyls 13 eyl Caglyl o0/ AY sl Lo (5
OB iy Sagll po el VA ead Jlo (339 b lejle
5 o107 ead Jlog 09 b gl g Ll Jlaes i
039 b sk g Smee sledyls J13 il ooyl
O oyl L3 gias Coglel o o) YYAL oy
0329 ) ool HSE -MS Lol (sla loxa sl
4z g5 b Hle ;o a5 Sl oads oold isles Y Jgaz o
el b o (339 5 090 (o0 ozt ;00 jlexe £ 4y
ool bylaeny Cuglgl pgo a8 jo el 0ays 5
by b )lre oy (e Lails; (695lg 0l (rend o509 Mo
(V ojles Joor )l (e Jo 69 s,
e L (D) s 5o polis oz Y(Jsar 5
el Jso slojlre s 500 2 lren; o)f (6,138 580
Ot 3l idsee 5 Slosle LSl ulul caln
(R) o5 polie oz sl (5)l0,55 5 (5108 30
sl 3 dale (T (0536 (le S0l ale o (s
Sloladl (Lo g olul cply el pincms lo Jole
9553 2 605 Sl 6230550 Gliee 5l Se ) SRalS
390 Jole 3G g 136 e d ReD) 81 jls

ohBas g e ayow

(VF) cwl S5 29y dmlin p e Slalas
T O b luly iyl ¢ imen
S 8kee) Nl depaslis (guiy 4, il gun 4, U
5 (T0)asl oo (o0ladl 398 o,5Lae)d b (Cand Lo
b olsl 5 aS Vo lads doliton  (gam al> 0 jo

Sl lin plxl Cqo canl oads pudas el a0 4
L2853 OB S (25

Sy slojlaoy g lojlns o5 Gnd o 1 dl>pe
SXlas b,/
Coggl mn Glp o adgl san Cogdgl Sl o
Al G plopg 3l Olsie bjlan s 5 bjlae 2l
oo g ol 50 9 09350 mile pgi(05)5e0)
o (51 )loxe 59 2 Lo (25 (55205 eolatul
SUSESS Lawgs Gy Lzmey (sharliiedle Sy poe
o (Sl sl eolatul g aSils Judo g Jie g0
slael g Sgiue dloxe | 0329 o p Olgte 3k o

RN VOREA R [ P FCVON- VIS VY U

bast =
9 SR, )L:M:OMT Cawd o’)".g‘g )L)).g u»LMJ‘ »
3518513 ol Caglel )3 +1F0oud Jloys (59 b e

o519 )10y wlwl pHSE -MS) (o bummog (s codls o oo pivwmw (slol 5 Lo o glgl i ) Jgu

0319 5105

“[§0- £/£51 FIN-¥ BIVYY BIYYY
“[eAY “IAYE VYA VIYAY Ve AQ
<[+ YA “IVYA Y/YA VY N2
ooy V/AAY YIYYY /08 £irs-
N Ve F/EVA YIA-Y Voo
AN - 106¥F Y Voo VS
R Ay Ve Yy YYY

€00 gy /) dylaids /1) ala (5 (iay) g Cublagy asliling

AN FITYO £IOYE Voo S,
-IAYE \IE- - Ve o e Lo
-\ Ve e <1348 ~1VOA Slosbs
Y47 VAFE SYEA | S,y Cu e s b))
-IYY4 VIOVE <[AVA 14) STk
-1VY4 < IVOA <IVA- VYO il g !
YV S¥Y -INYO “IVFY 6,553l 5 (Sreen
1SS


https://journals.tums.ac.ir/jhsw/article-1-6458-en.html

[ Downloaded from journals.tums.ac.ir on 2026-04-03 ]

e 0383 05 o0l @3B0 )y Cuny) bass g iasl (sl Cupss elwaw awldeg (b))

€0

S ) dauxog (ol odlw Sy g o i 30 B lixo 33 (e Tulgy so5ILY Jguar

D-R

AARAE

Y/YaA

-y

< IAYY

--/avAa

VAL

—+IYAA

ANt

Y-$

-/-20

e

—-IFAY

—+IYOA

NAfai

— /¥4

\YFP

—-IfAQ

-+ /AOY

—- YA

LARNY

- 1538

<N\YY

- 1AL

<IYFO

-[FFE

D+R

AgNF

VIYYD

AJRAY

vas

AARKS

£/aY)

ZINEA

UV f

VAR

AYOF

oYY

UVE-

UNYD

AYYY

AIY -7

AAOY

AAYO

YIA-Q

V/ary

ZIVEA

INA

AYNY

A-Y0

/e

Y-s

R

A\AAR!

Y/TAQ

YO

Yiory

TIATO

YIVYE

YI#VA

FIFAY

¥FIFAS

AZAnn

/a5y

BIYNY

FIVEY

¥/F20

\hias

\iias

TIVY

YT

F/va)

A\rARL4

fIeYY

¥/-ay

LA

fI¥VY

FIFY

D

fa-0

FIANY

FIVEY

FIEYTE

¥Ivss

Y/t5

PIYY

FIAY -

\la\]

¥IFYS

fI05 -

FIOYA

FIYAY

AARR

Y/AFE

F/Fa-

fIYYY

Y/EYa

Y/FaY

YIfYY

Y/AYA

fIYY-

YIVYQ

FIFAY

FIAVO

kel gs 9 Slojlor LSl
ENFYRCEISN
i
Pisely (Sl 5 oMo
s
olbls)|
St [ g3l ari
Ll @il g wl s Slobis
Sy 2l
Ll @l il g ol s cud
55kos (slo Lney Cilaal
Sy lS” Lol
obls
alopw (2L
S sle Jodllygiws 5 2l 2l sl g,
RS S e
ksl blys g5, 25k
by s Ll
sl o ol
By oS
ol Sloladl g sldal poe
ok, )15

Lolayg) 655

100 )lgy /) oyladds /11 sla (S iy § Cubslagy aslilos


https://journals.tums.ac.ir/jhsw/article-1-6458-en.html

[ Downloaded from journals.tums.ac.ir on 2026-04-03 ]

ohBas g e ayow

Yooylod 9 oylods (Hlus b G, ol jlovl A lio Y Jgus

A, syl ol el laslme (s kol

4L, bk (2l kol

ry( Vo los JT eyl Lol

VY04 VA VA RV BOPS

S YYY < YYY VY Syl Blaal 5 i s
At “IYAD SN 63l Stians [eolia | ol
<103 -ISEA “IA Sy S g b3
SN “IYAD -If-¥ STk

AT At -IVYF ik g Ll

AR SNYE SNYA S5553b 5 (S men

¥/ 0N YIVY- f ol e

Sl gy ede B wiiee lale Sy Sapide sy Bk saly g1t Sia0e
b

LQJL‘A_‘-R-D

(ool @luo) ¥ o jleds ails )59 ) olacs &5 (JT oul cdlo osled jhckel dnmglin ) 5l0 905

6o 5 A Gleds, ST L Gl dojles 2l
Sl Cews bajlre (e sleel 4 Al Julo g e
e Youe (ol slajlae ol sl ggeme oS,
bl 2l sl b olyie Cales o gail
AL (2l mlo sle Al )5 Ses (Lo
pay Sz a4 Al 90 LU (ol )5 4500 5 anslie
Voo,leds 15 L () Llogeds ¥ Jgaz)aus 8 ol
kol slo)lae adS™ )0 Yo lods ails )5 b analis o

100 )lgy /) oyladds /11 sla (5 Giay) g Calslagy aslilos

shole Jlade azye Koo Ol a4y el s o s
Rl b i Jols Juole Tl ity R 4D
alS L3l oo 5 ool sl 0 s olse
S50 sljlray; plo b1y Joled o iy S,
I8 136 ©,08 (D - R) gogac s pasls aslllas
oo D - ROSTLES sk amo oo i 1) ole 2
e 515098 o0 Cgme (o piie SO pite il
Sy s 5l dm 0ebee D Jslee il

12


https://journals.tums.ac.ir/jhsw/article-1-6458-en.html

[ Downloaded from journals.tums.ac.ir on 2026-04-03 ]

e OAD3 s b @b ) Cg) bass § Gleasl (el Cupse elwuw wwlBey (b))

Sopde phee 08kee (Dbl p e S VA
SR VU SRS, SUUUUPL LIS L VE S S IV | W)
2 bl byl 5B ) 5 plaasie (29 0
O Loy o 5l ) Ben 5 (J 97y anllla
5 ol Dl Zo pde s 9 Sdee (5] oad
5 w5 Slhbee S35 595 oSS 4 Sy e
ol b)) s @libdalom (Sl (s 0,
adlas,o Lol Wog ol opiics lls igels
(T)able Coonl (0 VL SIS (70259 245 pol>
SIS S eIl Sl TSy Ll asllas o
Voo hid el g gl Cupie i 3 Sles
=P P WY g o Shee guls Lol a3 ls
Copde phaw izl b cwlite o Slee gallS
ool oy il eads e Jad Clllagrg S
s Sl b (a3ls a atus 4 Glaghy ol
odd Ay G daorey Seslildle Cu o
5 S5 et g a5 (ol adlls o (1))
e 23 V0 5 (ol Jlne & (23,5 a5 50l ¢ ] (Sen
O SLsS G pge S8 0 (29 o S (b
Ot Sl Sl g g Copoe Jlre aS 05 e
Saglgl 30 Sa; Cu e Jlrer wilis 10595 52 ool
95 Sapde I8 80 Gl uizeen 9 300 513 090
o TVl o olos o 51 5 ol 5 5Vl ag
Ol (Ko p5 I VWY Jlo o ol e
Copde gl 38kes oS Jalge olulids ol
A d>gi b .aio )5 oolatnl ey j Jases 5 goul Dl
b ools 5l ol (Starod oo el g 4520
3y barzmag (ghoal caadls Co e s 215
oald (e 4,51 ik G JB 5 Jeo plase Sy
iy Ll el plell o Slee oS o
oy e g0l 5 taal oCeblage a5 500,
s oS he J508 (2BT  Gajpel o Sals
s 5 oy e Laeny ] sl
s Co e g GBS ¢ D3le (D)5 g (EasS
@) ol slo atla ool Gl 2 wly (o Gloe

v

b lae ;0 ki 5 05 S e 2l kel
e 2l Voo led Al )5 L SOl il Blaal i
el VAl 50 (608 9 e Jlre Gizren - 23L
oais ylid cply culon 5l o I, (VA oS5 ol
yoine g JUd 28 sl g Jiwp b o)) S pae Jolss
G e @il o0V o)l alS IS 0 Jiwyy
GBI 5l e S,y Copae g byl ) oyl
Jos i bSus, Copie Cou j0 g alild ¥ oosleds
Wle 55 650 g Simee 5 eized g Cewl 00,
Voosled a5 4 cod 63, o g Uik g 12k
a5 skl Coles )0 9 00,5 S (g i kel
5Sos5 Jloal Lol sl )lae (b5 jleel 4 Vo jles
Al Y Cad (6 e 0,5 ee V) o,leds A5l 1S 5 00
5o Slgie ol slo,las 51 S o Coenl ]
(s plio gl G5 e g 0 Slae o)
b g azog olas! con j0 g oS o] gege i
3,5 az g i bl 4 b s o Coenl 4 ax g
o =

olad Co poe pieew 0, 8les oL
(e ol @L..o sl a5 0 cany oo
GlS A 0 S (Bl mlio) andigyn g i
397y D)9pog g (6 gmIme yelums Oguiy O
Geiod oyl aS 5510 0429 Cann§ Jaimmeg (celiadln
S Ll gyl s 4 (o5 slaylnl alws
cao il e o)Kes g oo olad adlllas o Lol
00,8 oolatwl galS slpasls lee 4 Cans)
0555y Slparli slass a5 Wl 005 sl cowdig iy
s adlas b ol adlas ogles 5l oLl
OhlSes 5 (J oy mizmes (Vadloe )y

11€e0 ylgy /1 a)ladd /11 sla (5 gisyl § Cuiblagy aslibnd


https://journals.tums.ac.ir/jhsw/article-1-6458-en.html

[ Downloaded from journals.tums.ac.ir on 2026-04-03 ]

b S, L5 job @ 05d colawl ol 8 aswgs g
G ole oo bl 0,5 Bis S job 4 ole e )
Sas plplo ol pals Josw LB L Joud LB o>
comlr S oobnl o Sles bl s Sy oo

(T8l oo wlilas 2alS g 6 Sy oS5

R
30 Hlere 5 Canly a5 oly ol u>.l..;:\ sl lso
Lol Hlmeg Al o ey W (2l mlie
Ol 18 Caenl P9 Az 0 ;0 S, o e
Jy 039 by sleme 0 Sles byl 5w
54_’@&)‘&)95){ ‘_g)‘df).ul.; u.:]';w...: )‘ VIN ool
039 b Sy Cupde g bl o Jlae uizen
Jly 0is b €Sy b sl /A ol by
<Y ool Jloyg 39 b e e AR N %
5 1zl e o /YN o0l Jlo s 039 b ol Lo
S555k 5 S slre. g VYol Jloy (55 b il
pxaa U Jol Coglgl cud i +/ VY sads Jlo g (35 b
9 Copde 51085 156 Glie Guizen g o)l 18
Rl Al (o ajlne plo 51 5wl g YL s
NS G s 4z e Coeal LS mll alis
iz dgup | Cnsy Jairag G;.o,{l‘;';.o)l..» S e
Sgageg dnwgi )0 03V (5 yel Glaie 4y pae Azl (o
Ly gl Codl Cupoe w—w—wr"‘ Ceddge
Copde b Lty cpl j0g 00,5 Cgute S
Sl g 00,5 Jee i jd bai> g obnl 4 3l
G ad; 4 axgl g adles (el Can; Lo
ol s, by glote bjlaopis bles

SIS aylopus 5 Gojgele (S oy azog Lanassy

1100 )lgy /1 a)ladd /11 la 5 giay) § Cablagy aslibing

ohBas g e ayow

oyt plha (A 0 Soe Sb5)l sl e ok
S5 o lie 5 (Sluil (59,05 « 289 )0 (9> 480 @
O 0uds olwlid o, Sles gaudS slo azli ais
ceb opl 0SS L;).J sl ool zolial b el
(oo Cu e s 3 ,Slas Sl a5 0ed e
Sy odb 55kl s by ooy il
S i 4z LSS Glpasls olulild & Gdog (ol o
60 sl SaST Lagy g al ais oy o Slee b3l 0
bl @ el (e Gy lasd o g Jie
s | (6 a2y 9 905 e GRS 3edind 90 (ol o Slos
5 ol olagsd (TV)ass oo lad b les a by 4
o e plams ogas )0 o Sl 9,500 oy
L JaL;)‘ 3O g 0 (TY-TAYF) S w)f
oloibe o Sl Ca e g Lad Ceds slo i
s S 45 Wiy 4 opl 4 o Kiagh o
Sglas IS jgka Lol co,l0 8929 ,I5" Jobo o (Ll sl g
Qilwd 3850 oS pl jo yadx o J Sl o ol
5 o,gu51 a5 Cnl ool lis adsl 5ados o ls ez
o3l g ¢ gl Ko 3 (S ,5 bl wile ol Jule
5 ki Cedl g de] o o e s Sles
FU oS Copoe L5 56 o ) Sl gl S,
0375 gl Sletan jshy Gludl (ol 5 oDl
Sl Sleds 51 (g ke (Y9) Wgl oseal ¢ Judow 4
3 &I le yus 3 )b 5l aLiles co abogy o sloas 3o
Al gmels g oead g Kin el el g e
Yo Jad @lg> 0,5 sgamme sl by, (25 S5
002 Vb slp ooy e a8k (oo o 0 Shes (0 5
G958 e ISl (Jad g 5 (eal o Ses
309 (Vo).Cwl Sae ails 0 paly G lgie 4 4z LS
S olge A g po 9 ,Sas g Sy 2b5, Ll

€A


https://journals.tums.ac.ir/jhsw/article-1-6458-en.html

[ Downloaded from journals.tums.ac.ir on 2026-04-03 ]

e OAD3 s b @b ) Cg) bass § Gleasl (el Cupse elwuw wwlBey (b))

ST Sl l pizmen 5 285 plail Cligio psle
emolicad axly ol Ken als 4 Gl Ll uS
it Logaze (s iy 9 Yl Sy Jansees
009 Olwy 61k Bdos (nl Gaile; yed 4 0 a8 (25

SSBULCRPR

REFERENCES

1.Gholami P S, Nassiri P, Yarahmadi R, Hamidi A, Mirkazemi
R. Assessment of Health Safety and Environment
Management System function in contracting companies
of one of the petro-chemistry industries in Iran, a case
study. Safety Science. 2015;77(1):42-47.

2.Abad J, Dalmau I, Vilajosana J. Taxonomic proposal
for integration levels of management systems based
on empirical evidence and derived corporate benefits.
Journal of cleaner production. 2014;78(3):164-173.

3.Khan S I, Hong Y, Wang J, Yilmaz KK, Gourley |
J, Adler RE Irwin D, et al. Satellite remote sensing
and hydrologic modeling for flood inundation mapping
in Lake Victoria basin: Implications for hydrologic
prediction in ungauged basins. IEEE Transactions on
Geoscience and Remote Sensing.2010;49(1):85-95.

4.Asadzadeh S M, Azadeh A, Negahban A, Sotoudeh A.
Assessment and improvement of integrated HSE and
macro-ergonomics factors by fuzzy cognitive maps: The
case of a large gas refinery. Journal of Loss Prevention in
the Process Industries. 2013; 26(6): 1015-1026.

5.Azadeh A, Gaeini Z, Moradi B. Optimization of HSE
in maintenance activities by integration of continuous
improvement cycle and fuzzy multivariate approach: A
gas refinery. Journal of Loss Prevention in the Process
Industries.2014; 32: 415-427.

6.Amir-Heidari P, Maknoon R, Taheri B, Bazyari M.
Identification of strategies to reduce accidents and
losses in drilling industry by comprehensive HSE risk
assessment—A case study in Iranian drilling industry.
Journal of loss prevention in the process industries. 2016;
44:405-413.

7. Ebere E C, Ngozi, V, E. Microplastics. an emerging
concern: A review of analytical techniques for detecting
and quantifying microplatics. Analytical Methods in
Environmental Chemistry Journal. 2019; 2(2):13-30.

169

PROSIRVITIEON FUVPRVIFS SIIP S Wi FraCvE ™
Sgad gl ag S0 w1y ) o

Syl g Sid =
axly ool of3T olKtils colem b aioss oyl

8.Hassan J, Khan E Risk-based asset integrity indicators.
Journal of Loss Prevention in the Process Industries.
2012; 25(3): 544-554.

9.Juglaret E Rallo ] M, Textoris R, Guarnieri FE
Garbolino E. The contribution of balanced scorecards
to the management of occupational health and safety. In
European Safety and Reliability Conference: Advances
in Safety, Reliability and Risk Management, ESREL
2011,194.

10.Haas E J, Yorio P, Exploring the state of health and
safety management system performance measurement
in mining organizations. Safety science. 2016; 83, 48-
58.

11.Podgoérski ~ D. Measuring operational performance of
OSH management system-A demonstration of AHP-
based selection of leading key performance indicators.
Safety science. 2015;73, 146-166.

12.Hsu C.C, Liou JJ, Chuang Y C.Integrating DANP
and modified grey relation theory for the selection
of an outsourcing provider. Expert Systems with
Applications.2013; 40(6):2297-2304.

13.Kaya T, Kahraman C. Multicriteria decision making
in energy planning using a modified fuzzy TOPSIS
methodology. Expert Systems with Applications.2011;
38(6): 6577-6585.

14.0ztaysi B. A decision model for information technology
selection using AHP integrated TOPSIS-Grey: The case
of content management systems. Knowledge-Based
Systems.2014 70, 44-54.

15.Theiflen S, Spinler S. Strategic analysis of manufacturer-
supplier partnerships: An ANP model for collaborative
CO2 reduction management. European Journal of
Operational Research.2014; 233(2): 383-397.

16.Ayag Z, Ozdemir R G. A hybrid approach to concept
selection through fuzzy analytic network process.

Computers & Industrial Engineering. 2009; 56(1): 368-

11€e0 ylgy /1 a)ladd /11 sla (5 gisyl § Cuiblagy aslibnd


https://journals.tums.ac.ir/jhsw/article-1-6458-en.html

[ Downloaded from journals.tums.ac.ir on 2026-04-03 ]

379.

17.Shaik M. N, Abdul-Kader W. Comprehensive performance
measurement and causal-effect decision making model
for reverse logistics enterprise. Computers & Industrial
Engineering.2014; 68: 87-103.

18.Bityiikozkan G, Giileryiiz S. An integrated DEMATEL-
ANP approach for renewable energy resources
selection in Turkey. International Journal of Production
Economics. 2016; 182: 435-448.

19.Gélciik 1, Baykasoglu A. An analysis of DEMATEL
approaches for criteria interaction handling within ANP.
Expert Systems with Applications. 2016;46: 346-366.

20. Shamaii A, Omidvari M, Hosseinzadeh Lotfi E HSE
Unit Performance Assessment Model in the Steel
Making Industry Using Fuzzy Systems. Int ] Occup Hyg.
8(2):100-109.

21.Li Y, Wu P, Liang F, Huang W. The microstructural status
of the corpus callosum is associated with the degree
of motor function and neurological deficit in stroke
patients. 2015 PLoS One, 10(4), €0122615.

22.Vosoughi S, Dana T, Serajzadeh N. Providing
management system audit HSE-MS pattern for printing
using ANP and DEMATEL model with emphasis on
assessment methods of D & S and MISHA and OGP. Iran
Occupational Health. 2007; 12(3):1-14. [persian]

23.Yan L, Zhang L, Liang W, Li W, Du M. Key factors
identification and dynamic fuzzy assessment of health,
safety and environment performance in petroleum
enterprises. Safety science. 2007; 94, 77-84.

24.Saaty T. L. Decision making, scaling, and number
crunching. Decision sciences. 1998; 20(2): 404-409.

1100 )lgy /1 a)ladd /11 la 5 giay) § Cablagy aslibing

ohBas g e ayow

25. Hinkin T R. A review of scale development practices in
the study of organizations. Journal of management. 1995;
21(5): 967-988.

26. Obinna I B, Ebere E C. A review: Water pollution by
heavy metal and organic pollutants: Brief review of
sources, effects and progress on remediation with aquatic
plants. Analytical Methods in Environmental Chemistry
Journal. 2019; 2(03): 5-38.

27. Wirnkor V A, Ebere E C, Ngozi V E. The importance of
microplastics pollution studies in water and soil of Nigeria
ecosystems. Analytical Methods in Environmental
Chemistry Journal. 2019; 2(03): 89-96.

28.Timoori S. Environmental Health: Evaluation of heavy
metals pollution in Isfahan industrial zone from soils,
well/eluent waters and waste water by microwave-
electro-thermal ~ atomic absorption  spectrometry.
Analytical Methods in Environmental Chemistry
Journal. 2019;2(01):55-62.

29. Mohammadfam I, Rismanchian M, Shakerian M.
Modeling an integrated Health, Safety, Environment
and Ergonomic system for performance assessment.
International Journal of Environmental Health
Engineering. 2012; 1(1): 53.

30. Arocena P, Nuiez I. An empirical analysis of the
effectiveness of occupational health and safety
management systems in SMEs. International small
business journal. 2010;28(4), 398-419.

31.Qorbali Z, Nasiri P, Baqaei A, Mirilavasani S M R.
Representing the Fuzzy improved risk graph for
determination of optimized safety integrity level in
industrial setting. JHSW. 2013; 3 (3) :79-90. [persian]


https://journals.tums.ac.ir/jhsw/article-1-6458-en.html
http://www.tcpdf.org

