[ DOI: 10.29252/johe.6.2.35 ]

Downloaded from johe.umsha.ac.ir at 20:35 +0430 on Wednesday July 22nd 2020

Journal of Occupational Hygiene Engineering Volume 6, Issue 2, Summer 2019, Pages: 35-44

Original Article d- 1 10.20252/johe.6.2.35

Investigation of Relationship between Safety Investments and Safety
Performance Indicators in the Construction Industry

Ghazaleh Monazami Tehrani! = , Rostam Esmaeili¢*, Ahmad Ali Babaei?

1 Assistant Professor, Department of Health, Safety, and Environment, Faculty of Health and Safety, Shahid Beheshti
University of Medical Sciences, Tehran, Iran

2 MSc Student of Industrial Safety Engineering, Faculty of Health and Safety, Shahid Beheshti University of Medical Sciences,
Tehran, lran

8 Assistant Professor of Industrial Protection, Faculty of Health and Safety, Shahid Beheshti University of Medical Sciences,
Tehran, lran

* Corresponding Author: Rostam Esmaeili, Faculty of Health and Safety, Shahid Beheshti University of Medical Sciences,
Tehran, Iran. Email: re.esmaeli@sbmu.ac.ir

Abstract

Received: 20/01/2019 _Backgr_ound and Obje_ctive: The c_onstruction indus;r_y is one of the most dangerqus
Accepted: 18/06/2019 industries. Therefore, in order to improve the conditions and perform preventative

’ interventions, the senior managers of construction projects need to understand the
factors affecting safety performance. In this regard, the present study aimed to

How to Cite this Article: investigate the relationship between safety investments and safety performance
Monazami Tehrani G, Esmaeili indicators in the construction industry.

R, Babaei AA. Investigation of Materials and Methods: This descriptive-analytic study was carried out on five
Relationship Between Safety major construction worksites of Tehran, Iran, using multiple case study method in
Investments apd Safety Per- 2018. Data were collected using various techniques, such as performing structured
formance Indicators in the interviews, evaluating safety documentation, and using questionnaires. Collected
Construction Industry. J Occup data were analyzed using SPSS software (version 18).

Hyg Eng. 2019; 6(2): 35-44. Results: Obtained results of the present study indicated a strong negative correlation
DOI: 10.29252/johe.6.2.35 between the various types of safety investments (i.e., total safety investments, basic

safety investments, and voluntary safety investments) and accident frequency rate
(i.e., retrospective index) (r=-0.936, P<0.05). In addition, the findings revealed a
strong direct correlation of the aforementioned variable with safety performance
(i.e., prospective indicator) (r=0.939, P<0.05). Furthermore, there was a significant
relationship between marital status and age with safety performance (P<0.05).
Conclusion: Results of the present study showed that an increase in the level of safety
investments (i.e., total safety investments, basic safety investments, and voluntary
safety investments) will improve safety performance.

Keywords: Construction industry; Safety; Safety investments; Safety performance;
Safety performance indicators

Copyright © 2019 Journal of Occupational Hygiene Engineering. This is an open-access article distributed under the terms of the Creative
Commons Attribution-NonCommercial 4.0 International License (http://creativecommons.org/licenses/by-nc/4.0/) which permits copy and
redistribute the material just in noncommercial usages, provided the original work is properly cite



http://johe.umsha.ac.ir/article-1-471-fa.html
http://dx.doi.org/10.29252/johe.6.2.35

[ DOI: 10.29252/johe.6.2.35 ]

Downloaded from johe.umsha.ac.ir at 20:35 +0430 on Wednesday July 22nd 2020

FPU YO Ol AYAA Ll ¥ o,lod £ 0593

Glad > Cllagy (wiigeo alxo

d-1: 10.29252johe.6.2.35 g Al

Cawo 30 (wodl 8 Shos b Sl g (il ST Al g (s BLS I (wy p
Jwgcoly

AP A A TRV I DS PUW [PCIWRIR B JV¥ Y-St ¥

Oyl el siie Sl (S pole olRzils o gial § Cullagy 0aSlails iy Lass 5 siesl oDl 09,5 Lol !
Ol e)les i Sl (Ko pale olKiils ¢ cial g Cudilagy 0aSiils ¢ sixiio cial cwaige o)l wlis IS gemmiile v
u‘,u‘ ‘ul)e; SRR W o L;'“’)‘ i°5l‘° oKl ‘Gw.v‘ 9 wld.e) PRAKR{K o cblas 05; ‘)L"ol:....J v

re.esmaeli@sbmu.ac.ir : sl .ol eyl 85 « i augeds (S pale olSiils o anl 5 Caslogy saSCiils ¢ Lelonsl wian ) 1 J ghamnd 0y g3 %

e
5 Ll S5 jslaiess 5, ol 3l tble qulio 5Tyl 5l (S0 sle 5 Sole Cano Bap g il YAV IV callio <l 0 &6
sSkae S, Jelse il 5 5,0 4 Slaisle clbojsy oyl ol oK SO pll VWA TIVA tallie by dy g

S azls § cwul a6 IS0 s (o L3I gy Baa by Lol asdllas dLul) ] jo a0 )ls 5L e
pole oSl lp 35 Behe (olos
ol Bgass Hlaes (S5

A bl sl g cole s jo eyl o Sles

L bLs,l o alfaiz 99,50 anlllas by 5l oolitnl b polo (lolow — apogs Siagly (0895 5 9lge
b, sleslatwl b Hlai s jee slaosls .ol alesl VWAV Lo jo o145 54ed )5 Slaisbo o815 iy
Solel 3l 5 bagi 5 a5yl aer dolitnyy 5 (sl Slais (g Bl L5ls amlas L
230,55 4525 SPSS 18

ol o IS ale s Elsil oy (e 5 (558 (Frran S5 0083045 saalsay @b LAl
cr g (Gl Aldbgls slag IS alopw 5 (ol b lag )l ke s (ol slags IS alo s JS)
Log (KandS asls) (r=--/aYF P<-/-0) (AFR: Accident Frequency Rate) «ol> | S5
P 0) (ol 0 ot b yeiio (nl G (soelinns 5 (558 (S 45 Wils (T I (i (ppizman
b o 5 Job Coanig o anlllas ol 53 a8 cenl S5 (LLs .o,ls d92g (Sioan] asls) (r=+/aY4
P<-140) ol cvnline (g lolixe alayly oyl o ,Slos

J5) sl o I8l s e Lialidl a5 wsls las Lol ragh sleadly 6 S dms
Sontr 2ol (ol alidbgls slags liS b 5 sl 4l sl ke ¢ ol Slas IS Ak s
gdise ol 8 Slos

o Shee 5l g cilo Cato t el 0 ,Slee sl aslis ¢ el (slas 38 a Lo o ¢ ol 16 9lS 5519
s

FPRYVPY

Olyear o ] ailiso Lo 5 Colo Canto s Lo 5 Sy
Sl ez jeiS 50 L VAYY YAF B YVY L 5l Jle
alosls cuws i1 05 ol gleizle Olles b lag o wolg>
@3l S5 S e 9,50 WY YN0 Jlo ,5 izmen [V]
olnl oy [A] Sl o0y Cod 4y sasie YL o Sleis Lo
gl mlio ;0 VWA Lo o )15 51 ol alol> OFYA 55
I 5l e o YRIFA Jolas cotew a5 Conl 0ty Sl 4y 5le

Ll cpl 4o [i] oyl ly euS jooudaad I8 5l b &olg>

IWAA Ll oY o)lols oF 090 «(glad o Cublogy waiio alxo

s Shg 5l Gl Jds 4 sle 5 cole cais

ASUR 5l (S ol (e ol 5 by 08 4 pamie
3o ol o ) lae @olge 25 D -Y] wsl e milio
WS [f] 0393 YL Jlwo o s plo b aslie o Caio
b gllao [0 Wisd oo 5b & e oly> (l ) hz i BB
ILO: International Labour ) ,i5° MeJlove olosle Lol
b @ole> 31 a5 e YYA sg0 &Yl «(Organization

Ol stz BB lade 4 wuies g s Sl 895 ol IS

\id


http://johe.umsha.ac.ir/article-1-471-fa.html
http://dx.doi.org/10.29252/johe.6.2.35

[ DOI: 10.29252/johe.6.2.35 ]

Downloaded from johe.umsha.ac.ir at 20:35 +0430 on Wednesday July 22nd 2020

Ohed g (Sl obiio

G3iS e g Cole sy dl s IS WL s i
@lidee polie o bLo) e Gua L Lol adlas

Coiio y0 Gl 0 Sl gl arli b sl sbo s laS a5l s
A pll sl g el

o) sl )4 lopw o940

3o a8 s oledn e 4 be e el sl ISl
[YO] s s Sy sl 3 (Suij coal 5 cdls Lai> g
5 OB el 5l (So5d 4z )LSs cldadlne L] 5l Gaa
DA wbs o Silagy slo s 5 Jlsel

F ey ol o a8 SO0 e by
, (TSI: Total Safety Investments) ! slocs,laSale s
)5 peedl A 90 @ i ) ey cSle Cais
BSI: Basic Safety ) ol al slog liSale,m .l
5 eKitn slinl,y o a5 ale 5l aws o)1) (Investments
slas S ko (63l b (I3l i 9 g o0 g5 wols>
i geal gl laslinl b e (yuiled (gom I AT e
VSI:) o) aildbogls (slacs 138 e poo o 5 (il oo eilons
Lugas sleas e Juls) (Voluntary Safety Investments
T SNyl e Ser o Lplole g s ys
ol i o g IS alesm I G Gl (Sgdise
3Kt Sz o aildbgls ©jgody 4wl slacdled
O IS [YY] $pbon plonl 8l 555

ams ol 4 0e5 gl ,o (WWAD) ), Sen 5 pbd dosme
YIVE Joleo &8y (gl Sludl 4 jo il s a5 azdly cows
3Lk YWY 5l o T (il 450 g 50m0 g 039 JUo 5 0l
F s rSin 4 by ye sloan i 5950l Gl 5l 55k

L oolyer (g lafasle ) o laS e o SO lgieas 1) Eolg>
2 pyes sl az STV 0658 o S5 50 (aylo s S
Cely gl Gl ISl o lime o Gioldl a5 cal oyl
S aaled Lol ‘[K—E] Sg g0 sl 0, Slas ol gy
Sldlas 51 g ks Wi oo Culas a5 3l 5l g0g0e
3 el 0 Shae 05 1 (Sl Slagg IS Lo pus e I
e b leasl 5l (S sllie 5 banse 2Ll Gk
zolaw o blijlog>g (ol b [ﬁ—&] ailosls las 1, el
Cou B lizen gl 0 Sl g Soul g laSale s
5 (V24Y) oLKan g TANg bls )l ol jo el saile 3L
SNnrod gy 45 A8l Cewd Az ol A 09> iagh
oosl 0 Sles g el slag laT Ao s o ((IVD) s
Onzed )18 0429 S Sip [eiS [0 Slaizle sleosy
LV sl s 1o sl Simys jo Sl 3l 286 el
Ol 5o GRIHILT AT 0,08 3525 coms sl o2 520 9925 (o
S5 sroal 0 Ko dgug sl Wl oo (ol los I Ao s
5 Sl W (izred 5 0al SO0 )lse 4 4zl L e L

wrilites §L5 g jl

5 1 e pi5e g 5l

gl s s 5 L s 2

w3 i 3T (alao yge
it i3 g sl s

alejle og 8 o sl b g

8 s sl aisih

. (FPE) g 35 Solilio O jugard
wor b S
wriodl gl 5y W dalo g 3 gllas)  iesd CLilsiel
(29T Guide
2Lyl g b i alls alih

st {oail 55,525} it SAASRA

il & Ll ol 3

(Lo g 15T i diszh wor e ALl Araga oyl jan

o gy i

A3 425y Casnd 31 yley

Sk o 1o (st ot

PEL P PRCR PO B

TR R CRS TS

e bl il 4230

[ﬁ‘Y_‘Y_\] ol Gl e s (sl 2) S

Yy

WAA (Ll ¥ 0 losds 8 0,93 «(514d 1o Cliligy (cwvoiigpo Alxe


http://johe.umsha.ac.ir/article-1-471-fa.html
http://dx.doi.org/10.29252/johe.6.2.35

[ DOI: 10.29252/johe.6.2.35 ]

Downloaded from johe.umsha.ac.ir at 20:35 +0430 on Wednesday July 22nd 2020

i) 0 Shos sl pslivg (sl s 5154 Lo

Slad> slojgme 5 plojle S QLS sl (ol iy
Dl 95 (nlidol Mg 9 g 4 jo il oo
a5 ojen Shbbre plp e GIS cblis jslaea
PPE: Personal ) 0,5 cbla> ljpo : ol g aigd o
5 ol slabla> dasly > (Protective Equipment
Sygots |y L aiS (g0 S 5 4 a8 Sligas 4555 50
Sl a5 Slazs 5l atws o] il ce s pll el
el 2 <5255 596 Jlio (lgie ) arily oo oSS 50 (59,00
A sl DD 5 Dliga 098 50 (bl 9 eyl
5 Lioyik B ssba el Sluda slaan jo (i S oo
Jolis 1) osdz s sbhanye el jsbay ol Clul>
SIS 0loj o lyen Sl 5 Ll sz ol b 055 ool
o 4idy sbml el ol (Soe 5 418,51, EALSES 18 dde
Siee 35 0 31 35 Lzl Jlor 5 Szl slides ) (5
OlFee ) (ol Sl g (ol sl o5 50 lags Sl
5 Slalr o o850 Ll 4 eadali )5 by Bk )
Jo o Sleisls Sllas [0 sonlog>sas sloaisdy 5 la w3l
S gl Gl g PSSl Glaanse wges 5 pSoslul |2
slaghl 5 o doyivwg docdie; Olr sloanje Jold
5 ol slagrel cdld Sl Jle slacolos (gl Slidls
30395 Sape A5 QLSS (LI (sl s sla Sl
aily s oyl camlie 3 Jailiul S 4 a8 s3> ke b
sbylnl 5 by, 5 W Glagisless anje ool il
Sheslanl 4 sl o 5yely gl Glp ead b
Sorte shieds Lylnl b g badyg, do g, cuazr slags gl
soai o a5 conl S5 LLs ojls o Ll 059 (sreal o, Sles
sl Gk 5l Ol Lol asls @ b
s yly @ pliws b)) )3 pedis slags)liSale s
Geiod slaan 1o Wy slas sl b Jlpl a5 Jle (lyiea)
DIVX VY] 3505 5 Sojlail ((3jsel sloansse 5 ansi 5

55 S Oe SeeS aw 3l ek o
TSIR: Total Safety Investments) ol g 3854l
BSIR: Basic Safety ) ol 44l 5 a5 4k 5 # 5 «RaLtIO
sl aildbgls g 1S ale s #5 5 (INVestments Ratio
,skaeas (VSIR: Voluntary Safety Investments Ratio)
Sleizlo slaolE )5 o sml slas laSale s ol anslio
(5 Y o) Laly)) auid 5 13 eoliil o 90 cilizee slaojlasl b
g oo iy 415 504 VSIR § BSIR TSIR

TSR=— 1 L 100% M
Contract sum
BSI ™)

BSIR=—"—x100%
Contract sum

IWAA Ll oY o)lols oF 090 «(glad o Cublogy waiio alxo

Bovgy g olge
slag )l ko 0 Bl (o) S b pol> ragh
Sl g cole Catn (o gl 0 8lee o anll ¢ el
Multiple Case ) ailaiz (55,50 aslllas &gy oyl 45 4
oo lailinl slass a5 ol S8 4 p3Y Lol el (Study
G o Az (63,90 aslllae (39 )0 aslllas 590 3190
gy el jshiieds o) cnl 51 /YY) adlie 9,50 VF
S5 &S Sl e ol saelS 15 5,90 gy pol>
Sl diged pa Glsisay wisg addllae 4 55,5 slolrs
ol 15 5 1518 55,9 sl Lo 4 ol S5 5L LS i
s 3o Cansl oo 45 091 ol anlllae ol 4y slezsls
3 Il YA-PD i 00gazme 10 g 00g (5,15 ails Jlu S
Sl coles a5 o)l0 &g ys 4SS ol S aial ansls
Ol S5 8,50 llasde .asuls Coley anlllas ol yo SN
Olie 4 bgyye Cledbl Lias 5 ol o alas o5l oy
Slezsle sloels 5 Boly> ol 5 oyl (slags iS4yl o
3ol Gigh yo &S cole plis bl wb dsllas 5,50
or e Gitle el )5 sla S 5 oL 53

0,5 g, loe
OIS S Ghgs ool 5o dalllas 9550 (5 kel ansl
9059, 20 9590 aw) (Sleslo sloolS IS 510 00 iy yo Jelis
Shas aings ,ai Ve olaws 4 (5,5 Slaizlo 059, 9,90 90
@ glaib Bolai o pFaged (Bg; 4 8 VA el ol
L olSeS Jaed 5l eolanl b Sleasle o818 gy Cond
Al ol dges pe Olesd wsye 0 Gl
olaisl Gges (S wiges w0591 ) &5 jg0cn
@ (090 &0 Ol b Slexle Glaals)l5 51 S e sl
S colo Glad bl Wb s 5 aule bl Cunes coulss
el 5 4375 o1 SPSS 18 (5 LT 3l 5 5 sl ool o

33,5 oolail eais s y5laes slaools

g5t ol g0 ooliiwl 890 sloy 3]
ol sl ) S o puw i 0]

sl Gl eadizps Jle Gl 0psln sliiea
e g ool Cais jo Jel Glo 6l 0T Gl pus s gzl
Olpde b axlas Gk 5l cand Sz )l JeeS5 ol oolial
395 Pl w>ls SwS L5l Dyse )0 g (el Gl e
el ool JoSa5 Coonnd 8l S0 j90 10l us )5 eSS
slods i :Ga.o.ﬂl OL.\;.«)LT e Mbso 35 S,lee Jold a5
O, 4 Bl slagsiz (e Gk 5l el Glase,lS
SroauS Sialan ¢ gl oyl ¢ ol e 3 51 e
Gtk Sl Gllid )5 5 eyl Glolis,ls eyl
Ohigel laanjo s il sl aigel k50 095 o0 (5 e 05l
sloanse 5 bzl el G0l slooygo ansse ol (ol

YA


http://johe.umsha.ac.ir/article-1-471-fa.html
http://dx.doi.org/10.29252/johe.6.2.35

[ DOI: 10.29252/johe.6.2.35 ]

Downloaded from johe.umsha.ac.ir at 20:35 +0430 on Wednesday July 22nd 2020

Ohed g (Sl obiio

ol bzl oo &l gzl ol jo olilas 51 G oL )]
lr cozolz onl s easipls Sl 5 laus ples gyl g2
a5 Shbs jlatws o] cplply g algss Ll b o3 SO
Goodd, g oad a8 )T i o aubl aldls 0ezg 059, 40
Gk 5l S S (nl eSS ol hagn o s S oe
Seitle olE,l5 HSE 1l hue o lulis 5 L aslas
Sl )l 51 Soym PHE s g 0l ploxil (o) 990
20,8 drwle 5 Jgo,8 5l eolainl b aslllas o)90 (SloisLos

1
PHI=— 3" H, ®

S92 g0 gul, Sl las olass 4y bgype « <MY alayl) ol jo
Glp aS aib o VY BV o goae Hi ooy o5,5 ,2 50

OBMLSA oolaiwl ») JBA)S )‘ L)“‘ ML’X@

1 <n, ®)
Hi:ﬁI ?:1ASij

@ bgrye glaacgorme )y g Slylas slasi Ni 398 alal) 5o
s ol st 4 by po l ] ylas 0,03 ASj g 0092 pl T 5las

basy
O A liiceraz oMb 4 by o oL

o el s VAY gsame 15 gy ool ol laieny
S p3Y 00,5 S sleer (JeoST 5l ey 5 05 s oL
O o 5 adllas o GFaS eS8 wles a5 ol
el Lo 0y g end Ll Slles
VA JLoe Glml) Jlo YEIFA Lamgy jo oFanses o
e Gl JLo V10 ol 6 8 aile (uSiles 5 (Lo
Gas POIY) ;a5 VA a5 eole oylas bls wb o (Lo V-7
Gls ol 5l i P05 wog Jale GBausces s
5 O Sl esie (sai0g,S o S mhaw ;o SMeass
31 (0,0 YY), OA as ol las gl cpl jo o 5 amle
BY g azals 13 JLo YO B YO o ojb o Basses o
Wagr &, il Jlo Ve B0 Ghls (aoys YANA) L
&5 oondley Botn bl Ll el ) iy
5 Kolmogorov—Smirnov (sl yge;! 5l eoliwl L laosls
09251 95 onl 5l ol mlis s 5w, Shapiro-Wilk
S P> 0) wilos Jloys baosls aujes a5 wols oylis
3o oslainl SG el sl gesl 5l (helos el 25w 535,
ol a8 )bsy ANOVA (051 5l ol b 03 s5m
(6,15 alilo 5 (o) (Sl arezr o Shy (m 45 W0l
Sglis o] sioyl 0, Shos g aslllas 4o ouiS S 15 LSS
Jokaieds 45 Canl [S3 (L (P<+1+0) 55 Sszg (5 obine

Y4

Vsl )

VSIR = ———————x100%
Contract sum

BSI ] slos )i alo s IS TSI Lalg, cpl jo oS
5 soo] wildlbgls (6 18 ke s VST casl 4l (5,108 0 Lo un
Al e 059, Jb, o3, Contract sum

ot | 8y Kloc dolidiw

S5 o3l Gk 5l (el 0 Shoe (2l Sl (S B3,
o) Cawl Dol 4y bogrpe slaools (g lal Julow g 43320 o
ol sloas o wslem a9 Jlgl )3 & 53 (5 Lo § Sloo
(Grd gyl 0, Sloe b Lo Ojlus b g baadol>as slass
g o0 0deli "6 b b K5aindS as Ly’ lgie b clil as
AFR: Accident) dol> 1S5 oy adlas ol o
ASR: Accident ) aSol> o oo (Frequency Rate
FSI: Frequency- ) ,| S5 -oads asLs 4 (Severity Rate
b,y caz KandS sla a3l lsicas (Severity Index
s Sbesl aallhas 3550 Slexsle sbaolS S el o Shas
5 D3lo> Sl Gl 0 See Glie )50 sla Ll
Sl 5l Goa a5 Sl 5l ases o las 1) aslayg,
Sorte srorl Capae g abox Sl poe Slapis
SS5asiS sl asls 6,554 o il jeies
Sl 03 jskiie cnl sl [YEYO] wil diedges wilgi s
4 5B 1) bylsle a5 6l K 5 ,Sean] sl sl
Ssete yshitady plaasliyy (a9as o 1y b 5 0090 6 xSty
wiilay oo )k olayg) 90 5l i (2ol Slaladl ploxl
w9 ohere (gl asdlas pl jo [E‘H] Sgs oolazuwl
O 8kes bl g ptre dslidusyy 5l OIS (Gl 0Shes
OMAE‘)‘ LS)LAAAJI Lng)}.SL‘B 4.'{).‘4.1 » LS"M OM‘?‘).IG ‘S.A.i‘
ol s 3 solawl (YAVY) oKen 5 (g2 lawes
S ceilro (alles SalS) & S cils lie sty
Aw o&ﬁjﬁ)b 9 [ 6@4}»} (p.aﬁ‘s.o SLO[S 9 pﬁ‘}.ﬂ s‘b)‘u\.'o
5 sheme Sl Jalse) it Sl 155 els
LYA] a8l o (03

ojon b sl i 32,2
ol s eyl eolital b les o | 039 0 &l las
ab g wlalols olas (PHI: Project Hazard Index) o5,
Jls o olSen 5 IMIiYaS bwgs Jb lsl (sl (as L ol
Sl ol igh 5ol oud ciduliel § oL YooV
390 Gloidlo slaolS 15 (PHL) o35 wlilas s (s
(o V) phlSen o IMriyas golpiioy Cand Sz 5l (o)
Syl 510,90 1) ol oS ol [T 5485 osli

0975 4y bgiye sl S g 009 SleiSle slacisn 1o &,

WAA (Ll ¥ 0 losds 8 0,93 «(514d 1o Cliligy (cwvoiigpo Alxe


http://johe.umsha.ac.ir/article-1-471-fa.html
http://dx.doi.org/10.29252/johe.6.2.35

[ DOI: 10.29252/johe.6.2.35 ]

Downloaded from johe.umsha.ac.ir at 20:35 +0430 on Wednesday July 22nd 2020

ol 8o oLy (ol 16,105 4 lo yu

Jol> iagh 0 a8 wibiee ;SO Lle ol ead @il
Er s ol s ISl IS £ a4 byye Slaslxe
SIS hloyw £ 5 el Gl IS wb e £5) o] 32
A Llg, b gllas o3, Jb;y G35, o 4y (el ailidbgls

.q.lo)f EVOREI S

PEArSON Kiuwsasd Juli 5 4127

09031 5l oy 9590 sl ite o BLS | (a0 0 9kt
5 odalCuwsds gl .o eolaiwl Pearson  Siwaes o,
il @) ¥ Jga

Sfles (m gbion odalin ¥ Jgaz ;0 a5 &S lea
&5 ((TSIR) gl ) Saley S 25 5 5 (o
aldbols (6 |35 ale pus #5359 (BSIR) osl 4l (5,138 @ Lo s
30 35>y cesiiune 5 598 (Siwon (VSIR) ol
ol S5 o b stasl 3,8kos i LL3 | Ll «(P<+/+0)
Al o (wsSae g (598 (ASR) aiol> uls oo 5 (AFR)
mla b el o Shas (e 45 el Jo s cpl (P<-/+0)
Saron (FSD) IS5 -2ad jasls 5 (PHI) o35, yhs

OB aile 5 (o sloog I :Silee (555 4 50 amlia
oolaxwl (Dunnett) cils obss Q}o)‘—l 3 sl & Slos L5 5
5 OB SMeans e o @l Gle 2 () Jgu2) 05
P>170) 050,55 ossline (5,lobine ol a0 Shas

o Shese o a5 wisls Gl Jiae T yg03] 5l Jols mlo
0, 0g2g (g lole gl 0yme g JQL».A ol s
3 i Jalie QS el oSles oyal a5 (slaigSe,
P<ee V) ail o 0y I 518

alllso 350 ilais s sloolS)LS iiorsi AeSL]

&l s slel iy 38l 5 51 ooliisl L Laools Jolos g 43526
oais slanz sloesls b bl (SPPS 18) _eluiz! psle
el Jelos g sz plndl 5l ) oy L] 50
iloads &SIY Jgaz jo (ol

Sels,l5 4 Loy leosls o Shs ¥V Joor
FSlas g Blas polde e oo Hlid 1) dalllas 0,90 Sleislu
AP (el 0 Shee SanSS la et lo 5l Sope ol
Jsaz cnl po Jby ojllee o 2 o1 (Jby 51 9 050 o>

S il 5 (s Sl 5 5l ey S e (5eSilo (29 delie (s DUNNELE) ils (50572 Jgor

b Slezil 1 s LU ailw hw Slyzil 5l S Oy
_ b Al - o
Sl Jbxo RS (JW) Goldbze 5l RS (JW)
<\YY AR AT AREN -/fa¥ AR -+/Y¥0 YO-YY
ofe YA -+/f7¥ VO-) - Ol S ofe e ARV -+ IYOA Yo-Yo
ofe ARAY —-/7+9 AREATA Jl ofe e AR -+ /AYY fO-Y0 YY-\A
ofe e +/+20 -+/AYA Yool i ofe e ARNY -\/-2Y 7.0
AR 4 <[+ AO ARK VO-Y . ofe e ANAY -\VYY Fool i
SRR SARAY AN ARERATA AREN ofe e <[+ AN —+/B\Y Yo-Yo
ofe e +/+0 -+ /OAY Yool ofee YN —- 5 fO-Y0
S Yo-vY
<17¥0 RYN AR AREATA o ofe e <[+ A —+/AY 7e-f0
VO-) -
oo f[eYY SOYVE Y ) ey Ry VLY SRCYL CL WY DR OO0
<[aNF o[£y -+/+AQ 7.0
Yo-YoO
AR o[- QY BAASS Yool i Ye-\0 R NN _.¥-a ol i
“J3A- AT SRV L S PR $e-¥0

ros el Y Jgax

03 9ux0 o5, o lous ) ) )

SSlas il B ¥ Y Y \ ey 2
G Ve Y4 VY/E Ve VY VYY) AFR) sol> ) S5 oo o |
FENY VMY VAT FRVY O VOOA YYOIA VYe/FO (ASR) sisl> Souls oy Y
YIAY VIO VYY O YAY  AYe VST VIO (FSD 1S5 ~ous Lo ¥
/¥ < “I¥Y A NE Y A (30,3) (TSIR) ol (slas NS alo oo JS &35 ¥
AT R S L VY O WY LS SRV AL Y (00,9) BSIR) ios) by (5l ale poo &5 0
o5 ofeY VR RYIS SRV SRV A ¢ 0 (00,9) (VSIR) o) ailidbogls (5 a8 ale yow 5 5
1Y Y/OA £y YIOF  YIOA ¥ A (PHI) 55 5 o> as5ls y
IR Yoo Xe oo Yoo \‘/... Yoo Ofeee (JL)°)LL:‘W]’)°)5fg5JL’)w))‘ A
IWAA Ll (¥ o )loid F 090 «(5148 3> Cuiblogy (oo alxo .


http://johe.umsha.ac.ir/article-1-471-fa.html
http://dx.doi.org/10.29252/johe.6.2.35

[ DOI: 10.29252/johe.6.2.35 ]

Downloaded from johe.umsha.ac.ir at 20:35 +0430 on Wednesday July 22nd 2020

Ohed g (Sl obiio

a2 090 SB ke oo (Shwnen (V Jgur
oo ee  FSI ASR  AFR PHI  (a0,9)VSIR  (a0,9)BSIR  (aw0)3) TSIR
\ TSIR (s ,3)
\ - BSIR (a0 ,s)
\ - - VSIR (a0,0)
) “INE- Y PHI
\ o[£ —IAVE -+ AYA -jars AFR
) - /- Ff < IAS$ -+ IV — MY ASR
\ - - NISs -+ IBAY AL NE FSI
\ AR ANETY/S AREEERLLY SV “IAYA" LAY -ar’ 03] 3 ySdas

@S ol (P<e/20) 5)ls 5925 s loline Ll 15 ails
Ol ial38 b as awsl adls cd¥o i ol 5 ausley oo
Ol 5 A0S o LS s i blasl Lol 5 aile
slasdllas jo Lisly cpl jo b so (oS byl (6 pdy S,
i b plul VYAE Lo o ol Sloles g Uls Lawgs oS
D0lga o Qo y0 (LS LS (6,18 Dlgiw iol8I L aS ws F
oRols labamde Jl jsbay o)1 ad,cemsl b 4 ymie
56 (Vo)) olen 5 Beus (magsy jo [TV sl
sl 52 6,5 able (Shee Al L &S oS asuine
YY) sl 350

5,8kee (Jalie o515 a5 wols ol mls K8 som )
@l b 4Bl opl )ls o pzme LS 4 S 5 (e
oS Gladlas b b bl sl plie iy olllas
Szl oS5 L LLs 1 s OYAY) oL Kes 5 6 Sl
dllas o o, Kamgs ol ol good wisls plosil i o0
5 ,Shas 005« Jolin 831 a5 sl Cuns am ol 4S9
s O WL/ YY] 05l 0 20 Sl 81 4y Cond (6 e (S
ais osalive (g olie gl byl ey o ,Shae § oMans
s ograd ol 5l 36 Wil oo o Jlezal Jds o8
alie Slallhas yo ail 5 Lasme (el Pl b o515
G Sglitie Moans gehans b ol 31 a5 ol oa ools yLas
S )l Galite ()50 093 )5 Lanme St 5 el 92 &
wiliee sl a1 ige g (ST Sijeel @l pos T el
e )8 g 0oliBlzl> anlllas ,o 508 (sgm [\;\‘]
& lolins adayl ) ol 3l OMass has 5 giay] 92 (o 45 090 T
[E] 3l 552

5 o) syl Fp o Loy Sl

o] o Kloc slojas L
Pearson Siaws <o o Juloo g 4500 51 Jol> ol
BSIR «(r=--/a¥%) TSIR 4 AFR o a5 wols las

)

*P<./-0 (2-Tailed)
**P<./.\ (2-Tailed)

OmaS wisls las s ool pegdle (P22 0) 330 55 ounlive
3,15 gz (wsSae g (558 Siwmad AFR L BSIR 4 TSIR
FSI ¢ ASR PHI L BSIR 5 TSIR /o Ll «P<-/-0)
P21+ 0) azd ovslive  Siaon

5 (VSIR) o oS wisgs Qi IS =l s gew
3975 swsSae 9 598 (Swronr (AFR) aol> IS5 0
Olese |y weSan (Suos (F=-+/2VF P<:/-0) o,ls
Jlaée VSIR 4 BSIR (TSIR o158l L aS 0,5 sl 4565 00l
0, las Sgupy sl 095l (pl 4 WS e loy a5 AFR
Ol @t lae p oS Sl 55 (Ll sd oo (Jenl
3l 39>y (Kiwaod ASR 4 AFR L PHI o a5 caf
P>/ 0)

opflas 5 JElbcaraz slopiio oo DL/ (o 0
e/

30 Froul 0, Slee e a5 wisls las jols asllac gl
el i 5 o3 Oslite il (pw log S G
Ol b (Lo £2-F0) (o 09,5 (0 VL 4 (sranl 3 S
ol & Shoe sLiel (2 oS0l BB YIVO (gl 3 Shoe IS
Kol b OATY) (s 095 (n50ler & baape 5o
5 Wi e 4l ol Szl s s YIO) oyl o Shos
b sla)l5 5 0i)ls syt 125 cpmme S 45 0L T )
2l b asly ol e e pll L Lo o 1, YU Sy,
ClolS,15 51 5,50 YV L Lol o (F++1) Sill a5 glasllas
59 a8l o alin wlo plol (5 Ki) ez joiS SilessLos
L yo o b (id slacl a5 0005 5155 )80 gy
& i i (slaanl Wils (55265 (oS SIS 5 005
G Ll i (e &S SIS eires ki o
[L] S 13,55 2 (ol Blne 4 Cond (e

5 ol 0,8kes i a5 wing: o1 5 (S gl ol pogdle

WAA (Ll ¥ 0 losds 8 0,93 «(514d 1o Cliligy (cwvoiigpo Alxe


http://johe.umsha.ac.ir/article-1-471-fa.html
http://dx.doi.org/10.29252/johe.6.2.35

[ DOI: 10.29252/johe.6.2.35 ]

Downloaded from johe.umsha.ac.ir at 20:35 +0430 on Wednesday July 22nd 2020

i) 0 Shos sl pslivg (sl s 5154 Lo

S IS aslo s a5 wily o151 (220 Wlgi oo oo il Jloz]
Pede Obles (al Sead Gk 5 Lol (nl jo (el
[YY] wilios gunon (Y21Y) FENG aslllas gulis b adly ()
ASR 5 el 0 ,Sles s oS sl astiie gull ool pogdle
s gl b axdly (nl0)ls 3529 (owsSae 5 (595 (Smron
axlllas 1 o) Stmgy pl sl oo geai o, Sa 5 o0l Lol
(89,9 9 Slojle slo,5iS1 a4 sl s Az (pl 4 055
Lo ASR L Sy ) g oo y5:518 5 HSE (gl ijgel 25
ety HSE (loyss sbaiissel ooalpopdle sl oo
Shoasls olyiea IS il bl 5 s lulis
Colo plio ;o olge @ad i 0aiiS  Zon s 9 oo

[§+5V] stligo e Sl

S 25 A%

Loyl 4l o L LSl oy Ban b p2l> gl
e g cle Cano jo gl 0 Slee sl ll 5 e
i g0 el (TS el glacs JiSabe o ol
SIS Gleyw 5 BSH sl 4l (6,l38 ke ol o
ol aallhs s 4 arg b (VSD) eyl aldbgls
by yo sle g el oje 5o Jld sloes ;i 5 )] Slary
allgs izl o @ ISl &b 5l @ole> 5l 6 pSin
aldbgls g I8l s 5 goul Gl (5 105 lo ) oy
59 sy Sen | Glojle sesl 8, Slee aillgs co (sienl
STl ) simsl 32 90 ;2 50 (5lA5 Lo s (bLS |
Jesd 31 ol 55 (simal Sllbgls 5 J3Sele e 5 siasl 2l
cenlite 3,3 cbliz Lyl 4 HSE Lulis IS plasca
090 el slagbigel el (LS 6ln 5 ey b
S5 s S I e 5 el il
Sl (g Dl 9 s )l 4l 5 (Sl 4 s 15
Cxio j8 gl 0 Slee S Cael Wilgi o (] 9>y
Dgd jlw g Sl

Slalllas Lo wiile ol gy o8 0 ygloly sl il 5o
51 s sl ol o] 55 a5 il oo lagsgama sl lo
Sy ol GiRgh ) digel px 45 09y (ol bydgaes ()l
a5 S5 Slidle oS5 5l 5 50 gy 5l beosls 5 00g
Gl 23¥ gy ol 5l iloas (5 y5laes wing , ke YV (llo
4255 3)90 aalllao 3,50 dnol> 4 @l eond )3 E9590
Glols )5 5l aaghy (nl glresls aSul 4 azgi b oS )8
a5 dgd e drog wledd Gglaex Sy Slasle
ol 0 Slas sl Glo gl Lo s Dl 31 ) 0 gLl
SzsS 5 Sy Sl egen b oS ,d ejluil (ST lalllas o
lacgozme ol oY IS l (6l 025 518 gy 2 990 92
9 a5 Sl (S 1) 09 g pslaez i glacsls
S5 ojen e B 5l Gglie )bl gladidos

IWAA Ll oY o)lols oF 090 «(glad o Cublogy waiio alxo

B E5 Ol Gl L aS Lae ol 40 (P<+/+0) o)l5 592
)\)SS o o ‘Qi 6‘}." 5 Sa» g u;“"“ LSL“LS)MS“%L")“
wteo Ol Wi oo yal cpl Jleiz! Jdo il o ralS aol>
Iy Gyt s I8k o a5 glazsle slaolS IS a5 wily
ol Sl 9l OIS ims s plonil (croal Blus 3590 5
U e Slilas 5l (6 e S yo azl )0 g Winee (§ e
addlas ;0 55 Beig 9 5 Lall [E] Sy g0 oS 1 yo afol>
@ cllae g gl caley ln eaidie mlie ane
Ble ause Cond @Plh g ogn (g auie Esee
alys JS a8 culags RSN I oy JERPR W 0
Gll—o.l s@‘ﬁbj){f— [ﬂ] b)b S99 ‘f.uo M OJ.:J;/.MS
«(r=+/aY2) TSIR 5 sl 0, Slas (pn 4S5 Woged astice
5§90 (Siwwed (I=:/2YA) VSIR 4 (r=-/aY0) BSIR
a5 glasdllae ol b pge ool (P<+7-0) 3,15 5925 (sonitiine
ol IS alej SIS (o 2" Dlgae L (V41T Feng
S5l Cgpline wls plil " Sleisle sloois p (sl 5, Slos
TSIR e (2alidl b a8 ol eoly lid (550 imgl 4o
et 2l 093 ol (pl g Wbgo RS Lol IS5y o
OSes 5 Laufer oisen [YV] 55i 0 il o Shes
s S o pleisle el Gleie L1, cawgh (Yo V0)
Ol 4 g sels alol Jslwl jo " o6 o g (Sledbl ( golaisl
YIO Hlyeo 4 Soul jo (6 l0T ko aF w8l v A
Voo 0,50 VY. 3l @olg> &5 (LS, Gai> 5l as o
oS Gladlas o Ko (sgw [LY‘] a2 oo alS 550
Sl oyee o b bLs )l o (Y4 o Kea 4 LOpeZ-Alonso
wisls plosil Libwl giz o el Jb o Slitle slaoss
by jo sesl Sloladl glaasso ala> 5l Sy, Jrals
xog <ol 4 baiye sladin 5 Solg> g4y (Dl ilas als
i g el b azs g ojsn wlae S 4 bse
(YY) o, 5 Hofer [m] 3,18 3529 (5 lole LLS )|
sl @IS ale s (o Cundg” plpie b caaghy 5o 58
odoie WYL gleanlss cais o spdiaiols slaxiul
oS a8l cwws ama ol 4 "Bl s g aies
Cpddols slasul alf cel sl slag ldSals
ax i B 55 )] weSae &l 31 aS col R ESX T BRVA g
M@j FLy 3D gl U‘?"‘c u‘)i“‘-a’j)-’ U"‘ ‘C)%‘J‘.’"ﬁ)l‘c ML’k—sﬁ
35,56 ool slaxinl b eyl 5 008 ale p 5 Jbo
VARVIRS N
glsl o o wog ol 5l (S @l R s
o o)l 85z (Ko ASR 5 el (5l Wle s

Y


http://johe.umsha.ac.ir/article-1-471-fa.html
http://dx.doi.org/10.29252/johe.6.2.35

[ DOI: 10.29252/johe.6.2.35 ]

Downloaded from johe.umsha.ac.ir at 20:35 +0430 on Wednesday July 22nd 2020

Ohed g (Sl obiio

1508 g S

L)l gl )5 alaio asbybl 5l 48,8 ) Lol allis
ey 4L, o irsbmu.reteclt A\ Yag/V VOV B oS
iy pale olRisls sl 5 cdlags 0aSiils jo Srio g
pY 0% p dlie ool GBaiay wdbioe (Sl b
i pole olRadls sijsel Zdslre slaioles 5l ails ge
GolS,I5 (LS, y%en g HSE (lnoe (g ol
pled ;a5 5 a8 Olid el 5o addllae 9550 Sleisle

REFERENCES
1.

Fang D, Wu C, Wu H. Impact of the supervisor on worker
safety behavior in construction projects. J Manag Eng.
2015;31(6):04015001.

2. Wanberg J, Harper C, Hallowell MR, Rajendran S.
Relationship between construction safety and quality
performance. J Construct Eng Manag. 2013;139(10):
04013003.

3. Mohseni PH, Farshad AA, Mirkazemi R, Orak RJ.
Assessment of the living and workplace health and safety
conditions of site-resident construction workers in Tehran,
Iran. Int J Occup Saf Ergon. 2015;21(4):568-73. PMID:
26694010 DOI: 10.1080/10803548.2015.1096061

4. Aires MD, Gamez MC, Gibb A. Prevention through design:
the effect of European Directives on construction workplace
accidents. Saf Sci. 2010;48(2):248-58. DOI: 10.1016/j.ssCi.
2009.09.004

5. Abootorabi S, Mehrno H, Omidvari M. Proposing a model
for safety risk assessment in the construction industry using
gray multi-criterion decision-making. Health Saf Work.
2014;4(3):67-74. DOI: 10.1016/j.s5€i.2009.09.004

6. Ahonen G. OSH and corporate competitiveness in a global
context. In PEROSH Seminar at European Parliament,
Brussels, Belgium; 2010.

7. LiQ, JiC, Yuan J, Han R. Developing dimensions and key
indicators for the safety climate within China’s construction
teams: a questionnaire survey on construction sites in
Nanjing. Saf Sci. 2017;93:266-76. DOI: 10.1016/}.SsCi.
2016.11.006

8. Injuries, illnesses, and fatalities. Bureau of Labor Statistics.
Available at: URL: https://www.bls.gov/iif/; 2017.

9. Takala J, Hamalainen P, Saarela KL, Yun LY, Manickam K,
Jin TW, et al. Global estimates of the burden of injury and
illness at work in 2012. J Occup Environ Hyg. 2014;
11(5):326-37. PMID: 24219404 DOI: 10.1080/15459624.
2013.863131

10. Mohammadfam I, Zokaei HR, Simaei N. Assessment of the
costs of fatal occupational accidents in Tehran. FEYZ J.
2007;11(1):61-6. [Persian]

11. Bird FE, Germain GL. Practical loss control leadership.
Oslo, Norway: Det Norske Veritas; 1996.

12. Levitt RE. The effect of top management on safety in
construction. California: Stanford University; 1975.

13. Laufer A. Construction safety: economics, information and
management involvement. Construct Manag Econ. 1987;
5(1):73-90. DOI: 10.1080/01446198700000007

14. Brody B, Letourneau Y, Poirier A. An indirect cost theory of
work accident prevention. J Occup Accid. 1990;13(4):255-
70. DOI: 10.1016/0376-6349(90)90033-R

15. Hinze J. Construction safety. New Jersey: Prentice Hall;
1997.

16. Harms-Ringdahl L. On economic evaluation of systematic
safety work at companies. J Occup Accid. 1990;12(1-3):89-
98. DOI: 10.1016/0376-6349(90)90072-4

17. Riel PF, Imbeau D. Justifying investments in industrial
ergonomics. Int J Indust Ergon. 1996;18(5-6):349-61. DOI:
10.1016/0169-8141(95)00097-6

18. Jervis S, Collins TR. Measuring safety's return on investment.
Profess Saf. 2001;46(9):18.

19. Tang SL, Lee HK, Wong K. Safety cost optimization of
building projects in Hong Kong. Construct Manag Econ.
1997;15(2):177-86. DOI: 10.1080/01446199700000005

fY

JS b adlae cpl o a5l 4 dxg b 0K Ojge
5 =l al ISl (pal ol ke
) 0, 8les gla s o cesl aldbgly (g laS ke s
OJ...:T Sldlas )Q QjMGA M}) ol d..d)f )|)3 @R 0)5.4
Sl T ey oins LS5 (sl 5| Sy 13l ()
Jed D sl aldbgls glag liSale s 5 Sl aly
oo (el laghigal e ( el LS sladiso
Sl 4ileyy Sesl 8 Slas i (0mf 5 gianl ST g (351

20. Feng Y, Teo EAL, Ling FY, Low SP. Exploring the interactive
effects of safety investments, safety culture and project hazard
on safety performance: an empirical analysis. Int J Project

Manag. 2014;32(6):932-43. DOl 10.1016/j.
ijproman.2013.10.016

21. Tang SL, Ying KC, Chan WY, Chan YL. Impact of social
safety investments on social costs of construction accidents.
Construct Manag Econ. 2004;22(9):937-46. DOI: 10.1080/
0144619042000226315

22. Feng Y. Effect of safety investments on safety performance of
building projects. Saf Sci. 2013;59:28-45. DOI: 10.1016/j.
$5€i.2013.04.004

23. Choudhari SC, Adil GK, Ananthakumar U. Exploratory case
studies on manufacturing decision areas in the job
production system. Int J Operat Prod Manag.
2012;32(11):1337-61. DOI: 10.1108/01443571211274576

24. Chan AP, Chan AP. Key performance indicators for
measuring construction success. Benchmarking Int J.
2004;11(2):203-21. DOI: 10.1108/14635770410532624

25. Sheehan C, Donohue R, Shea T, Cooper B, De Cieri H.
Leading and lagging indicators of occupational health and
safety: The moderating role of safety leadership. Accid Anal
Prev. 2016;92:130-8. PMID: 27060754 DOI: 10.1016/j.
2ap.2016.03.018

26. Ale B. More thinking about process safety indicators. Saf Sci.
2009;47(4):470-1.

27. Zwetsloot G. Prospects and limitations of process safety
performance indicators. Saf Sci. 2009;47(4):495-7.

28. Jafari MJ, Eskandari D, Valipour F, Mehrabi Y, Charkhand
H, Mirghotbi M. Development and validation of a new safety
climate scale for petrochemical industries. Work. 2017;
58(3):309-17. PMID: 29036870 DOI: 10.3233/WOR-172623

29. Imriyas K, Pheng LS, Teo EA. A fuzzy knowledge-based
system for premium rating of workers' compensation
insurance for building projects. Construct Manag Econ.
2007;25(11):1177-95. DOI: 10.1080/01446190701398462

30. Siu OL, Phillips DR, Leung TW. Age differences in safety
attitudes and safety performance in Hong Kong construction
workers. J Safety Res. 2003;34(2):199-205. PMID:
12737959

31. Dana T, Pahlevaninejad F. Evaluation of the safety
performance in glass industry and providing strategies for
management improvement (Case study: performanve of the
Isfahan glass factory as the largest glass manufacturing plant
in the country). J Environ Sci Technol. 2017;19(4):507-18.
[Persian]

32. Beus JM, Payne SC, Bergman ME, Arthur W. Safety climate
and injuries: an examination of theoretical and empirical
relationships. J Appl Psychol. 2010;95(4):713-27. PMID:
20604591 DOI: 10.1037/a0019164

33. Jahangiri M, Zadeh KS, Bashar O, Zadeh HS. Investigating
effective factors on risk perception, safety attitude and safety
performance of construction workers of Shiraz city, 2012. J
Health Field. 2017;1(4):30-6. [Persian]

34. Mazlomi A, Hamzeiyan Ziarane M, Dadkhah A, Jahangiri M,
Maghsodepor M, Mohadesy P, et al. Assessment of human
errors in an industrial petrochemical control room using the
CREAM method with a cognitive ergonomics approach. J Sch
Public Health Instit Public Health Res. 2011;8(4):15-30.

35. Hajaghazadeh M, Adl J, Zare M. Safety assessment by using
Nordic occupational safety climate questionnaire in one of

WAA (Ll ¥ 0 losds 8 0,93 «(514d 1o Cliligy (cwvoiigpo Alxe


http://johe.umsha.ac.ir/article-1-471-fa.html
http://dx.doi.org/10.29252/johe.6.2.35

[ DOI: 10.29252/johe.6.2.35 ]

Downloaded from johe.umsha.ac.ir at 20:35 +0430 on Wednesday July 22nd 2020

36.

37.

38.

o1 8 S dos g as Ly Sl s IS Loy

the commercial ports in 2010. Occup Med. 2014;6(1):17-28.
[Persian]

Dong X, Entzel P, Men Y, Chowdhury R, Schneider S. Effects
of safety and health training on work-related injury among
construction  laborers. J Occup Environ Med.
2004;46(12):1222-8. PMID: 15591974

Ansari E, Vosooghi S. Investigation if the effects of economics
— safety performance indices changes on average of lost work
days in a refinery installation project. Iran Occup Health.
2016;12(6):98-107.

Lépez-Alonso M, Ibarrondo-Déavila MP, Rubio-Gamez MC,
Munoz TG. The impact of health and safety investment on
construction company costs. Saf Sci. 2013;60:151-9. DOI:
10.1016/j.55€i.2013.06.013

IWAA Ll oY o)lols oF 090 «(glad o Cublogy waiio alxo

39.

40.

41.

Wang Z, Hofer C, Dresner ME. Financial condition, safety
investment and accident propensity in the US airline
industry: A structural analysis. Transport Res Part E
Logistics Transport Rev. 2013;49(1):24-32. DOI:
10.1016/j.tre.

2012.07.001

Soltanzadeh A, Mohammadfam I, Mahmoudi S, Savareh BA,
Arani AM. Analysis and forecasting the severity of
construction accidents using artificial neural network. Saf
Prom Inj Prev. 2016;4(3):185-92. [Persian]

Soltanzadeh A, Mohammadfam |, Moghimbeygi A,
Ghiasvand R. Exploring causal factors on the severity rate of
occupational accidents in construction worksites. Int J Civil
Eng. 2017;15(7):959-65. DOI: 10.1007/s40999-017-0184-9

F


http://johe.umsha.ac.ir/article-1-471-fa.html
http://dx.doi.org/10.29252/johe.6.2.35

