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Table 1- Definitions, characteristics, and challenges of the five HSE maturity levels [22]
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Table 2- Results of the reliability (Cronbach's alpha coefficient) and construct validity for the components of the HSE
maturity assessment questionnaire
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Table 3- Final weights of the main components and top indicators of the HSE management system maturity based on the
Analytic Hierarchy Process (AHP)
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Table 4- Results of evaluating the scores and maturity level of HSE management system components and indicators in the
Tehran metro line construction project
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Figure 1- Comparison of evaluation scores of the twelve HSE management system maturity indicators in the Tehran metro
line construction project

&S x5 Creative Commons Attribution 4.0 International License (CC BY 4.0) ; ;s 51 S !




YM oySon g (555 o> Jazeo

ooldw! Coygpd 0 0 i Oldleo .)9»)(;0 [SPWWC LQW O)l
15T HSE (lacSiany yiny Cupe (sl Shod sbSuss
sl asls 08 ddllas o [VF] )Kena 5 b cpimed )0
2 &S Sled S ganaib ol adlie is By 1) HSE > Slee
sialio Slisen pob adlas b b badlye ol 5l 590 i
9 ol Simydolml )3 Copte A @ da g gy ol 90
2 35 Jolos STHSE (laalyy sl 2l sl p5Y @l panass
238 ot Ol 9o Cgute gt (pl Eob ()]
Sy e Cu e gl (Jdod Gl SuSS 5l oalaiuw] g s
1 oybne kx> g diepllss olad,Sug, el g Xyl WSTHSE
LY0-¥5] el oas AT Ll HSE 3 ,Sles 3900 5 Julos
Wl 3 g bladgioe (S gl (ol 425 B ls 3929 L
ol 9 o o)Ll gl 4y dals] )3 a8 isls dgmg lmosls Juloxi o |
CawSS g ol ot olacudgisme b ldlllas plu diled 55 yingl
2 b plolidyS 5 B, alls ol Gimgd cclosls 4T
Gl (Sao cululs 103 glana olad oye ol slaojsy
a3 )S 3 Bamdgel (63,8 ol wl cov i b mls
gt CSlo 0395 Sy 3 S Al dxgd Il gl oo L
2l (Bl il Slhes lrojgn b 4 @l maess 5 45 pll
5 Sloj Codgime s 4 K> (gow | 2,8 Gyge blisl b
HSE ¢y e wis g9l o Slynss Jobo () 0 el (2]
Sladllas 53 558 0 dlpguiig ¢ wliol (pl pdiis walyd loj Job 5o
255 )8 2yl 2590 B SV

(5 5 o
sk i)l IRl dneg oS ol Gl Giaggy (ol @l cggerme
srojgy ;3 (HSE) cunyjlams o (ol cudiling Copdo piamem
9290 Cundg (Lol )3 (5350 (A Nl o0 eg e bglad ca b
ol 5 el &l Sl S bl HSE slapiws 2,Sles 2000 5
Uil Ol (ol ddlse £ LB 5 s ls VWY Lol b adlas
3l ol 6 4 S e oal3 |, HISE gsly o sieplls
HSE ¢y e pllas Cand g g8 bl b wiS' o0 oS 0595 ()l e
a0 Dgakd 9 @M.«o‘ dl.bé\.al.:).’ ‘Lj U»Lu.sl »9 0.3){ U_’L»L.w ‘)
3 Skl wle oladdlhe & dog mimen S Iyal g Slb )
P Capde g QU Sl (e R «syllasl Ll
Coplo a4 d2gi b 503 oo Sl Sl 5o Blonj claojsn
Pl b Slgioe ool ol Glpl (ogpde Sl g laadls
5 Shes Sii sbojon ple Y Gileien 9 b

VF ¥ liao ¥ oyladd VY 090

Coplo i i gladdlie o5 ob L il oyl ls
g s > Salite i (HSE) Cunj lamo 5 (il ccuiline
sloadlse (o ) )l gpte cile Gaofsn 53 piass (ol Eob
) Lulys 1> oSl 5 LoD ailhe b olulis
2 o i aBl pl ob olaid] ogs 4 1) 5 o i
Olojler (Ul gyt bolad el ilo odmn (Lo j slaofy
sloirg Cumal Sl o e g (yhlasl llpd b e aplga
scdld dox I gpte srofey ol lulpd .l Jloyes 0
lagys gloj wa s> g (S Clies | odlistel (e
S poi) g odld il 1y cles 5o Jleas! ( olal dasie
aye (Jlio > WS (o dlury |y Jhe (2955wl Sl
oor Srailhe o )3 1y (i (e € eSS (slabigeh
2L o oxmd L Wl e gasge cpl Bl jolaidl 345 4 ond
@YU Comal I el Copte slaptan > Shjgel 4251 &S
Copde dSle Jolse odmn olnl slalase )3 Lol ccunl o5 1
balyd b agalge el lojls (Solel g (e sl )il S
S oo Wl HSE gob o (sl5)] 53 (6 fmaiine (i (5]l
i adlla b ot ol (claaile Saws 5§l Jimog ol gl
ol cloailz 3 555 ho adllas )3 35 Slgean [\WV] K
013 grlae Sleblo sbaojyy ) (el Esb (bl sl (el
ol iyl 35 Ggldte 3ylge (S 30 b yad L (sabdiwd Lo yb
Osxen g Lojay £98 )> ol | (3L Sl oo gl cpl
Oporen Al gyt bl cale slaojey p adllae ol S50
8 DA e 5 alpew adlee glaaidl b iagh cnl @bs
<S35 P HSE §b slojadls o jimgh o] 5 .ol duwglio Jil5
sboadlye 5 )5 3 (wyp 390 @i g e B YL
2 b (Byao HSE o pde wtunas E5b o (0b5)] sl (i
g5 el (Shes glaojon b B 5 ek plio alpl e 22
aS Jad o i sad plwlis sladdlie [ldle » calus Ll oyl
2 Sy ale HSE (sl Esh 3 %0 Jolse 5l 6)bun
Sk 9 S B el 35,50 Sl )l dilie pbo
35163,S 4ol | HSE €y e (slapinns )il g dswgi )3 Ca o
Soo lp! )l Copie N g Coles oy cgly Ho [YYY]
A dalgs dalee cin sl il b pes) sladsly 5 acuolow
38es slaadli g adlas )3 [VF] (K 5 oL (wiren
5390 gz 15 45 Mo, stinins Lol ailye i LG 3 1, HSE
ol 5] oo oanlite lbgad yols ddllae ol | Wnailze oyl ;|
gl (arasS g (ol Sz b dlml 3 Copde S 4 w2 o)
sk SB)) 3 4l Jelss Sl HSE (slaaslyy (lal (sl )Y

&S x5 Creative Commons Attribution 4.0 International License (CC BY 4.0) ; ;s 51 S !




9y el dl.mo)g)-: 2 HSE Co o L;’L!))‘ )I)"‘

Ao Jlo el
oy Sl el aue 386 g Cuwl dal L DAAT)g Ao oyl
by e

M OlbsMe
W u s FYAYWYS Llpbl uS L Gieel ol
by pole oKl > IR.SBMU.PHNS.REC.1403.119

3 M3 Jgol ¢ yimass a5 sl odpusy 2ol 4y iy
baosls (Sloyoe 5 BanSes Lin ST cols, Jobs ingh

Sl 0l Cule,

Cilge 5 Ui
wdlas Sl Jold «imgsy ol (olod ) (Baing als
e 25 il 5 pmgote OIS deodls Ll 5 gygloS

Shazsls Jlb oS L

S pan (gd 3l aalaiwl
Souae hsn I dlie cpl a5 ) 295 00 pMel by (p
ol 045 oolaw!

References

1- Lin D, Broere W, Cui J. Metro systems and urban
development: Impacts and implications. Tunnelling and
Underground Space Technology 2022; 125:104509. Doi:
10. 1016/ j. tust. 2022. 104509.

2- Nazari A. The impact of HSE program implementation
on the incidence of accidents in urban rail transport (Case
study: Tehran Metro). In: Proceedings of the National
Conference on Crisis Management and HSE in Vital
Arteries, Industries and Urban Management; 2013;
Tehran, Iran. (In Persian).

3- Ng ST, Cheng KP, Skitmore RM. A framework for
evaluating the safety performance of construction
contractors.  Building and Environment 2015;
40(10):1347-55.

4- Yarahmadi R, Shahkohi F, Taheri F, Moridi P. Priority
of occupational safety and health indexes based on multi-
criteria decision making in construction industries.
Iranian Occupational Health Journal 2016; 12(6):39-47
(In Persian).

5- Ardeshir A, Maknoon R, Rekab Eslami Zadeh M,
Jahantab Z. Safety risk management effective on
occupational health in high-rise building construction
projects using fuzzy approach. Iranian Occupational
Health Journal 2018; 11(3):82-95 (In Persian).

doye > Cuslipg dolilad /¥4

3)90 HSE Cu e lagiosw 2900 9 (b))l sl 56 (Blon)
205,148 ooldt]

o1 ya8 g S
o 895 )3 Ciguan M)l ol )5 Aol L 51 a8 )5y dllio oyl
pole ol (el 5 cudliny oSl ) e g (o]

wlobo y acbbl 38) canl olpl (s o suing Aed Sbj
5 Olpde plaasie als | alasg s (FYOYVYS o lags,
LolSayd &)l b &S g j oo g (dos] cudbligs 0o llisd )8
ladolidun yp JuoSS g )5l (A Jolpe 53 365 wiad)l ooy
Db (19,88 Wlores Widged (5)Son imgh pl bl
S o o calo saofen GUSHE 5 (Ystue I (izren
9 )5‘“‘" "'\‘;‘))5 w—a")s ]) uM-"bs)J u»’l LS]PI 9 Libo.)‘.) d)ﬁié"? U&"l

Al Jos a4 S8

28le Ly
Lyl ablie (5l b ol 658 Wy e pMel B g

6- Reason J. Achieving a safe culture: theory and practice.
Work & Stress. 1998; 12(3): 293-306. Available from:
https: // doi. org/ 10. 1080/ 02678379808256868.

7- Kyriakidis M, Hirsch R, Majumdar A. Metro railway
safety: An analysis of accident precursors. Safety Science
2017; 50(7):1535-48.

8- Yoon MG, Kim JK. Evaluation methodology for safety
maturity in air navigation safety. Journal of Air Transport
Management 2022; 98:102159. Doi:
10.1016/j.jairtraman.2021.102159.

9- Wong KW, Chan PC, Lo KK. Factors affecting the
safety performance of contractors and construction sites.
In: Proceedings of the 2nd International Conference CIB
W99 Implementation of Safety and Health on
Construction Sites; 1999 Mar 24-27; Honolulu, Hawaii.
P:9-23.

10- Andersen ES, Jessen SA. Project maturity in
organisations.  International  Journal of Project
Management 2003; 21:457-61.

11- Mirzaei H. Guide to health, safety and working
environment conditions (HSE) in workplaces. 2nd ed.
Tehran: Industrial Research and Training Center of Iran;
2016 (In Persian).

&S x5 Creative Commons Attribution 4.0 International License (CC BY 4.0) ; ;s 51 S !




Y"/QI)‘SW“BL;):'.)’QOWM

12- Sherif M. Safety climate in construction site
environments. Journal of Construction Engineering and
Management 2012; 128(5):375-84.

13- British Standards Institution (BSI). Occupational
health and safety management systems—general
guidelines for the application of 1SO 45001. Part 1:
Guidance on managing occupational health. London: BSI
Standards Limited; 2018. BS 45002-1:2018.

14- Williams J, Fugar F, Adinyira E. Assessment of
health and safety culture maturity in the construction
industry in developing economies: A case of Ghana.
Journal of Engineering, Design and Technology 2020;
18(4):865-81.

15- Cooke-Davies TJ, Arzymanow A. The maturity of
project management in different industries: An
investigation into variations between project management
models. International Journal of Project Management
2013; 21:471-78.

16- Subramani T, Lordsonmillar R. Safety management
analysis in construction projects. International Journal of
Engineering Research and Applications 2014; 4(1):52-60.

17- Banar M, Ansari R, Mehdikhani M. Analysis of
factors affecting the development of contractors’ safety
maturity model in construction projects using a combined
multi-criteria decision-making approach. Amirkabir Civil
Engineering Journal 2022; 54(7):2759-78 (In Persian).
Doi: 10. 22060/ ceej. 2022.19264.7118.

18- Gholamnia R, Sharif Mohseni SM, Rouhani SR,
Emamjomeh SM, Saeedi R. Survey of safety culture and
its relation to accidents and presentation of safety culture
promotion strategies in Line 3 of Tehran Urban and
Suburban Railway. Journal of Health Field 2022; 10(2):1-
8 (In Persian).

19- Sohrabi O, Ghafournia M, Behbodhi MR, Tavakoli
H. Prioritization of HSE maturity indicators (Case study:
Sarkhun and Qeshm Gas refining company). Industrial
Management Perspective 2018; 9(1):169-191 (In
Persian). Doi: 10. 52547/jimp.9.1.169.

VF ¥ liao ¥ oyladd VY 090

20- Forsatkar E, Seyedabadi S. Development of the
maturity model of safety management in construction
projects (Case study: Construction projects). Journal of
Construction Sciences and Management 2018; 5(2):125-
50 (In Persian).

21- Htoo TT, Dodanwala TC, Santoso DS. Project
management maturity and performance of building
construction projects in Myanmar. Practice Periodical on
Structural Design  and Construction 2023;
28(1):04022070. Doi: 10. 1061/ PPSCFX. SCENG- 11.

22- Knode T, Cook P. Evaluation of contractors’ HSE
performance based on lagging indicators: Is there a better
way? In: SPE International Conference on Health, Safety,
and Environment in Oil and Gas Exploration and
Production; 2004 Mar 29-31; Calgary, Canada. Society of
Petroleum Engineers; 2004. D0i:10.2118/86684-MS.

23- Vosoughi S, Dana T, Serajzadeh N. Presenting an
audit model of the HSE-MS management system for the
printing industry using ANP and Dimetal model. Journal
of Health 2016; 12(3):205-18 (In Persian).

24- 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 2017; 94:155-65.

25- Rezapour M, Yarahmadi R, Soltanzadeh A.
Identification and prioritization of factors and
components affecting health, safety, and environment
(HSE) motivation in the construction industry using fuzzy
Delphi and analytical Network process (ANP). Journal of
Health Field 2022; 10(2):20-29 (In Persian).

26-Rastegari P, Vaziri MH, Khaloo ShS, Mohsenzadeh
FM, Ramezanifar S, Saeedi R. Risk assessment of health,
safety and environmental (HSE) hazards based on system
life cycle in an aquaculture industry, Hormozgan
province. Journal of Health Field 2022; 10(4):25-38 (In
Persian).

&S x5 Creative Commons Attribution 4.0 International License (CC BY 4.0) ; ;s 51 S !



https://doi.org/10.1061/PPSCFX.SCENG-1192

< One
s Health

Jounrnalfof

Behdasht Arsehl  TRTTC
(@xp TN fin (T THELED) ,

Journal homepage: https://journals.sbmu.ac.ir/jhf VOI . 13, N04, WI nter 2025

Development of an HSE management system maturity assessment tool: A case
study in Tehran subway construction projects
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University of Medical Sciences, Tehran, Iran.

Abstract

Background and Aims: Metro construction projects, due to their technical complexity and numerous risks,
require the implementation of Health, Safety, and Environment (HSE) management systems at a mature and
systematic level. This study aimed to develop a localized tool for assessing the maturity level of HSE
management systems in metro construction projects.

Materials and Methods: This descriptive cross-sectional study was conducted in 2023. First, the relevant
components and indicators were identified through a review of the scientific literature and consultation with
experts, and a preliminary assessment tool was developed. The content validity of the tool was confirmed, and
its reliability was assessed using Cronbach’s alpha coefficient, which was 0.85. The Analytic Hierarchy
Process (AHP) was employed to determine the weights assigned to the indicators. The final version of the tool
was administered in Tehran Metro construction projects, and the collected data were subsequently analyzed.
This study was conducted in full accordance with ethical principles.

Results: The designed tool consisted of 6 components and 12 main indicators. The results showed that the
highest weight belonged to “Emergency Preparedness and Response,” while the lowest weight was assigned
to “Specialized Training.” The average HSE maturity score in the studied projects was at the “Managed” level
(3.16 out of 5).

Conclusion: The developed tool demonstrated acceptable validity and reliability, providing a practical
framework for assessing and enhancing HSE maturity levels in infrastructure projects. Given the substantial
weight assigned to emergency preparedness, prioritizing crisis management planning, strengthening
managerial frameworks, and controlling hazards in complex underground environments play a direct and
pivotal role in advancing the maturity level of HSE management systems in such projects.

Keywords: HSE Management system maturity; Subway construction projects; Risk assessment; Analytical
hierarchy process (AHP).
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