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Abstract
Received: 20/01/2019 Background and Objective: Approximately, half of the occupational
Accepted: 16/03/2019 accidents are associated with the construction industry in Iran. Therefore,
the factor analysis of risk variables affecting occupational injuries in the
How to Cite this Article: construction industry can lead to understanding and reducing the rate of
Mohammadi H, Soltanzadeh A, injuries in these projects. The purpose of this study was to identify the risk
Heidari H, Mohammad-beygi A, factors affecting the types of injuries in construction projects based on factor
Mahdinia M, Rahimi J. Factor analysis.
Analysis of Risk Variables Materials and Methods: This field study was conducted on 65 active
Affecting Occupational Injuries: construction projects. The collected data included 55 injuries that were

A Field Study in Construction  analyzed in SPSS software (Version 22.0) based on exploratory factor

ggg{;as' 5 (‘]4) _Occgg_sg'yg E')EC”)?_' analysis and confirmatory factor analysis.

10.25252/1.056_5_4'50 ' : Results: The most frequent type of injuries regarding the order were spinal
cord injury (41.2%), cuts (32.4%), organ failure (17.6%), and multiple scars
(8.8%). Based on exploratory factor analysis, 26 indicator variables were
classified in six groups of latent factors, including individual, occupational,
unsafe conditions, unsafe acts, the type of injury incidence, and the type of
injury. The findings of the confirmatory factor analysis of latent factors
showed a significant correlation within these factors (P<0.05). The
goodness of fitness of the model was evaluated as good (RMSEA=0.663).
Conclusion: The findings of the present study indicated that the incidence
of injuries in construction projects can be due to the interaction between
different factors and indicator variables. In addition, the results of factor
analysis in this study indicated a difference between the effect of each of the
indicator variables and latent factors.

Keywords: Construction Industry; Factor Analysis; Occupational Accident;
Occupational Injury

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://creativecommons.org/licenses/by-nc/4.0/
http://dx.doi.org/10.29252/johe.5.4.50
https://johe.umsha.ac.ir/article-1-470-en.html

[ Downloaded from johe.umsha.ac.ir on 2026-02-14 ]

[ DOI: 10.29252/johe.5.4.50 ]

BF G B olxio AYAY ¢ybown) oF o,lois b 099

Glad o> Clblogy owaigo alxo

d-): 10.29252/johe 5.4.50 295y Al

2 o axlltao oSy 1 i ST 1 I Gl TGSy ol Jul
Sl sbojgw

fﬁ) KU PEAL PRV ‘r‘;g.,\.o.‘:u Juadllgl T g yous L yaues Vool otk dos! ! (goozo yous
Olpl oy (plaw ¥ (Siap pole olBiils ccuilagy 0aSidls IS el g (glad o Colilagy (cwidige 09,5 Lol !

Olyl B 8 é.,.:).u pole olBzsls ‘Ls!"'.f"“ L_gLase..xb”Y] Sladsd 55 e cablage saSisls (IS L5"‘°"‘ g la8 > cuilags JEENASY 09,5 Lokl v
Oyl b od (i pole olfils wablogs 0aSiils ¢ oo sloosis¥T Slibon 58 10 ¢ s Lol 5 (59 gmndm] 05,5 ¢ Luiils v

ol @S Gl (S pole olKails wuilags 0aSails S sl 5 (148> Cudlagy (o 09,5 Lokl T

olKislo “.5‘43'7“ GLQOMYT Sladss ;).a sw}‘%; ousisle ‘)lf ‘5..@_\] 9 6“‘5)"’ w‘..x@f (e 03; m.)lcha.L.; ke J,:.w.o [ SRR
soltanzadeh.ahmad@gmail.com : L.l 5! (od o8 (S5 pole

oS
hole o coplplo b oo o g clo 4 bgrye ol jo (Jid @olg | o 130D g aslw VYAV /Y callio cdly o F )b
Er ol g S i wlg e plettle Caio o Jid lacanl 5 385 GlaygS B, VWAVNYYO e by dy fu b
Elgl 5 138 51 sl 1S B Sny;, ololids Baa b pol> anlllas dbiwl) (nl 18 095 ojyp cnl 5o o]

) . . 0o . - Bl oy L5 ged L
b plosl e ol bl Slazslo slosiyyy ol 2 fj; . _:5» :;

Glrosls .85 &iso b glaxslo ojgp #O L bLs)l o ols Slawe dadllas (@095 9 olge
EFA:) lasST bele Julow olal s asdllas sloosls solSTy .aisgs Iyl afsl> 00 Jols axlias
(CFA: Confirmatory Factor Analysis) susb Lle = 5 (Exploratory Factor Analysis
28,5 500 SPSS 22 Lo 38le 5 5l soliul b 5 Waesls o .o ploxl

YY) (S oy FIT) Sl g conl Jald coiias o] g8 S5l8 (it 0L
V7 (Bt Jele Jdoo qulul 0 (do )0 AA) Al slaes) g ()0 VVIF) gac al das,d
g5 cormll Jlosl 5 Ll o it is5,8 i als plasy 5556 095 (b 53 o slaar Sl e
a8 wog: ol sbF ol sl sanl lale Jlow (slaatily wint sanainl o j5p £55 5 o]
wb b)) clin 35 Joe (35l (25 (P<o/+0) wyls ;K080 b (s ol L5l Lo g5 ol i
(RMSEA=-/-%Y)

Blgs o Slottlo (sloosg 1 ol Elgil 39 45 Wog (] il pol> anlllae glaaidl, (6 S At
e o s (s 5 e Lo gults sl ik (slo 5518 5 Sl (slopuiie S o 5l (50
il oo Srglie coley slaysSTs g i S| S m

Sleilo Cas 1 Ll ol ¢ lole Judow ¢ ok ] 150l 5 55lg

PRV

Slas,s Ve aS aiien ol LS wldlhas 5l S gl
(S5 ysbar [Y] walios sle 5 ol oo 4y by e 1S ,0]
25k g Sl G o Ll glacawl glgl 59 ol
ol o35 s y0 FO lpl 10 g a0 VWY amd iy gle jeiS
[¥o] (S g5 2n YIF Joles) ool
e VU ey il slasssy 5o collid S
2,8 el laSin ) glgil (o yme jo ojon cnl yo (1,5,

o

i sl 9 el 0592 Golg oaiadl )| slalel oluol

@oly> ol gl oo Sl ) olnl o did Solg> 51 oo )
T Sl slacdls 5 5l 5 cole slaojen 5w )
9 el 0jg> )3 e slailly I (o nlpln aamo
oS wilee 5588 sle 5 el Coio 4y bgyye ik cadls
5 Solg> glgil 59, il 5 e Hlws sl 995 b
Slge 3l g 5 eaiS LS bl st o i (slaca

WAV Glinoy F ojlous B 0590 ((gldd yo Cublogy (widieo alxo


http://dx.doi.org/10.29252/johe.5.4.50
https://johe.umsha.ac.ir/article-1-470-en.html

[ Downloaded from johe.umsha.ac.ir on 2026-02-14 ]

[ DOI: 10.29252/johe.5.4.50 ]

ied Gl Lol Juloxs

SVslae b ity 5l oglite ol sl 035 90
A Cewl S3 a4 a3 90,5 eolanwl SPSS 22 g Ll
Dog ad,logs anlllas pl ;o sabas 5S4 s Ll slacyge;]
A a8 S ka3 50 [0 0l eSSl gl 50 (6ol o

2z o oibyly Jelod sl (o) e Sele koS
b peite goland s  lagl ooy ully ataly i
6ol 9 EFA) slasst Lole oo : ol olosy ole
b peite sl Ll Jlsl 5l o> g ST.08L o (CFA)
D9 o 418 )5 0y BlasST Jole Jdog 1 asl anilas g2
ole o 51 el oads sloled sbal Gelul 5 b ke 314
e Lo % Sle s [1F] 505 e oslizal susl
5 S sliteds 8 slaools oy Bae b 3L
hele Jalow 5 [V7] 050 plonil lag] o Ly, plolit
construct ) oy, Lioww sly ogad (pSomlio ol
[r#-1a] st o (Validity

booasail) JLele el sl 45 el 55 4 oY
Sloasld Gl 09 o0 odumin (il (295 slaasll
2O slaasls 5l oolinal b oadizliciul U35y (as5s
Root Mean Square Error of ) RMSEA 4 (Y-Y)
CFl  yimea g (+/+O-+/-A) (Approximation
Normed-) NFI .(-/a6--/Y) (Comparative Fit Index)
(Non-normed Fit Index) NNFI 4 (-/26-+/1) (fit Index
33,5 o0 2l (+120-+/Y) (Tucker-Lewis Index) TLI L
e 5l aee ©le Jsliz s sasarig slael [Y--VY]
L g oler s » ,SLas gla e 5| S 3l aess
Sl 55 L 5 S0 e 95518 lay L9851 S pm
(23l o sl Ell anlllas ol 5o a5)

sl

Jooz 5o addllas 9550 slo i g ba)eiS chnogs @l
Sloizlo 059, O 10 mls sl i .conl ool ools ylis )
FA g il Aol 00 @l G gloj o3 ;o g axllas ;90
23591 51 (b g5 Ll ool dtsga £485 4 Sl ol 350
3590 E8lg 13 odudam] G5, dble g e (puSSles 45
il Jlo YIYEFYY 5 YYOEUNVA s aslllas
Shlo g 8 ,mme ssudcawl 813l 5l o s £ dgum (uisten
ol 8l 5l 445 AY aS cul S8 Lls Wog wplod EMlass
dol> 00 5l 0,90 TF g ivg Slesle 515 wasscaw]
Oty 550 Ggw 3l 0g 955 (Silery 4 bgipe ]
(30,3 YFIO) g5 | 5l bghos ol ar el 590 845 Slgly3
8,5 5y 5 (duoyo YOIO) Lil bgaws ((ao,d YAN) 8,65 5
S WT@JC’JISI; Oty g il (3laS (auoy0 Y /)
(20,3 YYIT) Sy (oo )0 FVIY) Ol ya8 ygi ] s Jelis
D9 (Ao, AA) dlf iz slaes 5 g (Ao )0 VV/F) gac i

WAV liwo F o lods o 0590 ((gldd yo Clilogy (cwiiieo alxo

Lilys g e sl eS S elgl b agzlye b b
Jlesl YL S, 5 6,5 oo oS 5 (F550nl b ol jod (sl
sl Glacanl (Ko 5m | [E‘X] Sl 1R ol
LM“ 5 » 053'{.9 ‘A“"‘ﬁ’g_q" )LM: 9 CSlw Cxs B ;l.xw W UQ‘P
S SIS g5 sl s o a g, 59,0 el €l
ooz ol g cole Glaojon ane p ()5 amlr o
slas malS 4 oie g 03l Ll 5 CudS 5 sanl;
oS Gllas [ﬁ] s 8 Caio ol 10 09290 (55,5 ailie
a5 WS o ateie wloads pll il Golg> ane o
30 01 Sl 5 i le g CEle Cato 4o lacaw] oliee
OhlSen 5 plisse (Jlie sl [A-1V] wiil o mlio Koo
2 el £55 5 Ol a5 Wl Gl 3 gk
LS adlas ol mls abl oo YU 5lo § ol slocoIlad
@ bgye o3l 4 0adoly slocaw] opyiien a5 og )
A yoie Dolg> £o5 i g 009 OlE8 e g b wcaws
el ogius Lodl Qb o polidl g 10 )65 5 4 bogs po Slgil
[ﬁ] Sl 0092 J)PJ‘? 9 Bolas

i slocanl b s e 5 S50 slaygiSBSy ) ololis
ol dly o 53 a5 STRIIS 8,505, K lyieay
el o (i il slah, 51 (S bl o (rals s i
ol ools 44.».:5.: Lmu—\ JJY;) LSJLM:L.M; Lg‘)" as w] 9 ud‘?
Oy S shele Judow il o ole Jdo 5l eolainl ceosl
dopllas 5 asl> o) G plonl (6l Wlg o oS conl Lo
Q)j )‘)5 oolaw! O)90 t)“‘ Ll Ja.o.s).A J.n‘s.c 9 w.“ &‘5.\‘
SYolee ob Joe 8,559, 5l eolanl b by ol 5o ooyl pogdle
S,es S, sl ¢ S o 5 ogdle e oo s LSl
2 S e, g e e o bLS ) ccan] b bas e
yol asdllas colal ol 2 [VY-10] g ploliss | o
5 ad slacawl 5 138 31 gle, eSS, Judos Baa b
ole Jdow 0 SGg, 5l eolainl b g gleisle sleoss
2 plnil g (b

Loigy g 9lge

288 sl Slae dalllae Gl aid S, ol allie
e oy 03l 53 e sl 9 Sl 039> (sl L L)
Slezslo gy £O 3,50 50 VYAV 6o b V¥AF 3T alu
el o ol Jlad

Sl lsil (iagh nl 5 s 90 Shol wiie
290 dalllas 5590 Sleislu slaogs 0 eoloF,

G55 51 433,8  mls canlllas ol sloesls (g 5 aaz
5 ol b amlas frizen 5 bl (nl gomsy Jelo
..)9_.\ axJlas 0)5.0 GLQ—OLAAJ 0)9).7 70 u‘f.};éw“’

ole Judos ol aslas (ol slaosls Jdow g 4y 5o

oY


http://dx.doi.org/10.29252/johe.5.4.50
https://johe.umsha.ac.ir/article-1-470-en.html

[ Downloaded from johe.umsha.ac.ir on 2026-02-14 ]

[ DOI: 10.29252/johe.5.4.50 ]

Al Glery H8S L og,5 i o K00 Slallhae Glsw (izren
ole oo 5l esliinl b dalllie )50 drdjp 5 w5
as wisls las b .cd )3 18 ioniw g bl 0,50 BLEST
g9 ol Jloel g Ll (Lid (69,8 (sl g5 095 (2
b e (it sl ele Julow )0 col g9 g sl 59
o0 e @S cpl bl il ias gleisle ole> L
el boaS layeiss i eg )8 e 0 Slas sla e |
AlaS 159 45 sitme ol (gbgS wloads asuin EStimate
)10 555516y (6 by (5,138 3 i
51,5551 K, b b | 4 s Lol Lol (glaazil,
a5 wisls olis addllas ol jo Sleisle slacaw] 5 I35 5
(P<- e+ 0) o 520K L s loline bl Lo ygiSTé ol ]
blsj)l g o5 wog ol LS mls ol (¥ Jsoz)

Wols ylis yol mmgh o ealog ;) slacw] Judow gl
S @l 5l (S drd g 638 Glapite pogdle oS
WS 3 azg 090 el Jloel g Laulyd (lprea willy o0
S o Ol 5 Grslis I 285 Lol (550 50 5
5l aisgs Ojlie diug 489 4 ol B0 jo by psie ol 5l
(2o, YEIT) oo 13l (oo, FYIP) ool |15 Lo
culial Lo d(aus )0 YOIO) ais l,lo QYTMLA PR
Sl asyo Yo/V) Sbyhas )5 b, aws, YY)
pas (do 3 FYIF) dasl Juls pas (o )0 < 1Y +) el B
3 Bl as,s 04/9) (60,8 cbla> Ol 5l eolaiul
ogre il 5l AlalET solitwl (o, YOB) o,50s cullas
byls o codled g (0o,0 VEIB) &Ohloe 0 aSS (duo,0 YYV/A)
(32,0 YYIY) (ool

ol el oas &)Y Jgam o leass] Lo Ll mls

adllas aosi slaazdly 1) Jguo

ol o
YY/A£0/)A (L) sy 131 oy
Y/FLYIYY (Jlo) o3l 81,31 1S als
Y (20,0 £F1V) Kyes .
Y (a0 VOIT) Jale ol Sends
VE (bo,0 Y4 10) PURRS VN 3
e (ao,0 04/) PR EMeass
VF (o,0 Y- 10) PRI P¢
BY (a0 YEID) 5
¥ (aoy0 0/2) JEAt Jis gy
VY (ao,0 VY =y
(2,0 VFIT) kel ke ) .
¥5 (o AVIE) 55 Solass o &
V4 (2o, YD) el 5l i
VF (o, YANY) 3,95 0 W]”ﬁ&s
VE (s YOIB) Ll by
$ (aoys V1) 55,5
VY (20 VVIS) PV
YA (ao,s FVIY) Ol ya8 g ] g5
YY (2o, YY/Y) SNy
? (0,0 AA) SBus slaes;
SLasst (hele Jolow @lbs Y Jgur
S lobize plans SE Estimate PG uiie ol Hesl
- - V) O
oo NN N 68 asle )
R R X Jabs @
e NEAVY VY M
oo -[-0F V/ED Jas gg 3
- - Ve o595 EF -

oy

WAV Glinoy F ojlous B 0590 ((gldd yo Cublogy (widieo alxo



http://dx.doi.org/10.29252/johe.5.4.50
https://johe.umsha.ac.ir/article-1-470-en.html

[ Downloaded from johe.umsha.ac.ir on 2026-02-14 ]

[ DOI: 10.29252/johe.5.4.50 ]

ied Gl Lol Juloxs

Y Jgus aslsl
“fe N e Y/YY Seall 5 L
“fe ) /o1 VY Cgere 3
- - Ve ek slle oY pile 5 &l s )
ey e A iy R
“fe A -1+ - VY Sbhs 6,5 s,
“fe ) AL 2N oealb B Sl
ofe ofeeA VoY sl uils pae
ofe e /Y VY. PPE ;| oolaul pas
“fe ) “INA “INF 65,8 cbli> Sl 5l eolil pas
“fe ) “IYA 32\ OhSes colld s 3 el Jlee!
SRR /A /f4 ogre 3l 5l GlaBT oolanw
ofeeY “IYA -Iv¥ Ol s 4SS
- - Ve el Lyl s el
“fe-Y “IoY YNY elis) 5l bgi
- - Ve 0597 5 i .
ooy oA “IVA Ll by T
“fee SNy N JETR A
“fe o/ “IAY s il
“fe N SRRV VIFE Sl i ] g
- - Ve S
ofe A /-9 -Iv¥ FHLRVE P IFPES
@l ol Jolow gl ¥ Jour
&lolino gl SE Estimate SIS Gy ad,bg0 bLI )
oo SN VIYY UERPAN
TR “fe A -I%5 el Lyl o5 - 5,3
ofee “[oYY - YO Sealb Jlasl 53,
/o f SARE AZN ] 590 £95 (50,9
ofeeY “fe Y - /%0 o] £ 5,
“fe N N iz oealb Ll - Lis
ofee “lee “IVA ealb Jlas! - s
ofee IR VVY o 590 85 - s
oo SRR “IAY o] g5 s
“fe N “Je VY YIYA el Jlasl —poull Lyl
<[VA Ats YIfY ] 59,2 E95 —xell bl
ofee oY “IAY o] £55—ipoall Lyl
“fe ) “fe e A \Ns ] 9 5 —rall Jles!
olee [y Y o] £55 = pall Jlae!
e [+ A Yig. ] 95—l 590 £
ol Jole Jelos Joo B3l 255 slaesls F Jgux Lulps (V1) ol g5 sl o5 €55 4 bgiye ol
o asls ol 9 £9 —peall Jloel 5 (F/FY) ol 590 £95 —cpall
YIVY Pl b oo (YIOY)
oY RMSEA Joe U5l 2858 Lt 4 bgpe @S 500 (g5
NEVR CFI 9 2/df s arls polie a8 wols olis suwl shele Julss
.AVA NNFI (TL) e [+FY YIVY Jolas <o 54 NNFI (TLI) 5 CFI RMSEA

(F Jgoz) ol 0035,5 0,91 1 g dolons +/AYA 4 ¢ /AA-

WAV liwo F o lods o 0590 ((gldd yo Clilogy (cwiiieo alxo N4


http://dx.doi.org/10.29252/johe.5.4.50
https://johe.umsha.ac.ir/article-1-470-en.html

[ Downloaded from johe.umsha.ac.ir on 2026-02-14 ]

[ DOI: 10.29252/johe.5.4.50 ]

5 il Golg> a5 wisls olis ol ) Sea 9 Arquillos (Ll
sl sl Byl umes g o wiile oloyie b jle
[L/\] aib o Lo e 0l 81 4y o0l Jgoee

Ol oo adlllan cpl yo oabadll )l Lole Judo gl ulwl
Jr?b L G:Lo.a.}l.w LgLQQ)BJ" B ‘;.&»J LngwT PLR 1Y
o Wbl o Sloj Cosgame (b g y0g et Coale
HE g aepllss oSGg, SO @ azg oplpogdle Lanil
Olwe a5 5 Sl JrS s oby)l calulid ln
bl ity 50 el G9p p 8,50 sla g BSiny,
G laaas] (Rl 5 el ang oSles il
il IS5l ol e by e

5 L, gS1s el b ol s (5O ol adllas 5 4> 51
oo o B s sl g el Solys 108,56 ola e
Aegh (2l Ll 833,85 518 ob5)l g (o) 9590 lale Jolos
50395 gas Jlixl slacosgame 5l Ollllas Ko wiles
5 S wsel ez bogladlle 5l eslanul bl
Sy 039> 32 IS A sloygS L g b pnie oo (38,5150
Seslaul b dol> gaale g e Judow 55 g 5o g Sl
9 poielae s & glazy, bYs g asbe oSS

& 5 Ao

osesle e 5o it o] Lle L b
Sojgym 4o | g Dolg> aS 0gr g SIS ol Kl
alide sl psin ¢ bo,eSB 30 Cov Wy oo Sloisle
b olyon 1,558 cpl iSian 50 cogdledy 00 £9894
o Gl 1) Sen 25 Ol Wlgiee SNlis le e
Al lgs go Doliie slo,giS B S ) 5 o juiiie Jola ¢ )Ly
ol bl Lyl o ol gsds ol o al3dlen
Ol 9o Sy S5 ol (6,250 50 090 g0 Slgiiny
D (6 yidan 495 o 4L ol 4 mlo

‘SJ‘G)AS 9 ;.&3
Ciglae opan BPAAY o)led 7 b slise 5 ol aslllas
0 Sloyd —Sblag Dleds 5 (Shjy ple olSails oty
ojon FO prze (Vghao Sl abewgipdy el ond el
208 o0 (SI9,08 9 AT gl cnl yo addllas 590 SleSle

REFERENCES

1. Soltanzadeh A, Mohammadfam |, Akbarzadeh M. Studying
disabling occupational accidents in the construction industry
during two years. J Occup Hyg Eng. 2014;1(2):57-66.
[Persian]

[N

loail wisls Glas Lol adlllas @ls a5 a5 les
sz 55 Wl (ule Jlos Jos 5,55 5 ol
anles 0l 1) s slosely 5 ol (olg> o9 e
sar g8 & wisg ol Kl aalles ol @b [IY00]
6o, B, 3t cow olasle (isy o (Jid slacaw]
59 @l 590 Gl 0)lye a8 Azl el o)l 1,8 Calisee
ol 50 el o Gl i Gl 3l 5 cole slaes
Dy orfa] wsl e Yo i

Ghele Jood Joo B o o5 aalllas (pl glaadly
Slas wlons ail) gluplasle Cato o il slacaw]
608 1S ol o eSSy, 5l slacgamme a5 wSols
LYar] oel ks ,ese IYOF] Jas 056 [VF]
2ol Sap g8 5556 5 [YVOY] el Jlosl 256
e g oSle (isu jo woles 1 AL s slaca
il e 35,50

Ot lgieds L5 ) 51 g juite wilises Slalllas 5o
sl 0ud (Bl ol 5o 58,55 5 5o il i
9 Sl 55 ool 950 50 (Gl Sl 5l il el
by a8 (Lo caagn o [YFYO] il Jls)05 5 sle
3 LS e @olg> Jdow g 4jes Bae L Hinze o Grant
5 Sygo YO F Jlo o sle g csle mlio s bassls
bgiw ay bgsye die) ol j0 Solem jlinn a5 ol ooly ylid
IYF] b e Lt i 5 gl

Lyl oY) ) o Sen 5 Cheng asllas zls olol s
SR Ol Sz abdie 3 ezl slaclas 5 ol
IYV] o550 sled @ ol Elgil 590 50 mte Julge |
o aiols s anlll el gl 45 boclen (il opdle
5SSy ol i 5 53,8 (sl giSTh sl Lo gisTs
sl e 35,50

2 Sl oS wes o1 byS bl ) (S mls
pas e Oyl pae s 4 08 Sletle glaosy
Oloj sisle calises lacudgamme pizrad g suosl Sl )50
Jlesl 5 (SLuil sllaz gl 59 asitne Wil o0 0390 432
slolzdy walllae ol b b Llyen [F00] ail el
PO PRTCT (TR PRUETINIK R CPRC S N I W |
DYT 055 )18 ol bty g (o 2 (50,8 5556 asile

S il 5 o aiile o ;SLES sl piie 9 (63,8 59516
Sy S 5| (S lyier SHoans 5 Jab Condg
ol 3 D FVEY0] ansl o he (dis slocenl b Las

2. 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

WAV Glinoy F ojlous B 0590 ((gldd yo Cublogy (widieo alxo


https://link.springer.com/article/10.1007/s40999-017-0184-9
http://dx.doi.org/10.29252/johe.5.4.50
https://johe.umsha.ac.ir/article-1-470-en.html

[ Downloaded from johe.umsha.ac.ir on 2026-02-14 ]

[ DOI: 10.29252/johe.5.4.50 ]

id Gl ol Juloxs

10.

11.

12.

13.

14.

Abdelhamid TS, Everett JG. Identifying root causes of
construction accidents. J Construct Eng Manag. 2000;
126(1):52-60.

Moradinazar M, Kurd N, Farhadi R, Amee V, Najafi F.
Epidemiology of work-related injuries among construction
workers of llam (Western Iran) during 2006-2009. Iran Red
Crescent Med J. 2013;15(10):e8011. PMID: 24693372 DOI:
10.5812/ircmj.8011

Mohamadfam I, Soleimani E, Ghasemi F, Zamanparvar A.
Comparison of management oversight and risk tree and
tripod-beta in excavation accident analysis. Jundishapur J
Health Sci. 2015;7(1):e23554. DOI: 10.5812/jjhs.23554
Jafarnia E, Soltanzadeh A, Ghiyasi S. A combined health,
safety and environment (HSE) risk assessment model based on
PMBOK project management guide; a case study: development
plan of the Islamic consultative assembly of Iran. J Occup
Hyg Eng. 2018;4(4):47-58. DOI: 10.21859/johe.4.4.47
Soltanzadeh A, Mohammadfam I, Mahmoudi S, Savareh BA,
Arani AM. Analysis and forecasting the severity of
construction accidents using artificial neural network. Saf
Promot Injury Prev. 2017;4(3):185-92. [Persian]

Pereira E, Taghaddos H, Hermann R, Han S, Abourizk S. A
conceptual accident causation model based on the incident
root causes. 5th International/11th Construction Specialty
Conference, Columbia; 2015.

Dong X, Ringen K, Men Y, Fujimoto A. Medical costs and
sources of payment for work-related injuries among Hispanic
construction workers. J Occup Environ Med. 2007;49(12):
1367-75. PMID: 18231083 DOI: 10.1097/JOM.0b013e
31815796a8

Silverstein B, Welp E, Nelson N, Kalat J. Claims incidence of
work-related disorders of the upper extremities: Washington
state, 1987 through 1995. Am J Public Health.
1998;88(12):1827-33. PMID: 9842381

Waehrer GM, Dong XS, Miller T, Haile E, Men Y. Costs of
occupational injuries in construction in the United States.
Accid Anal Prev. 2007;39(6):1258-66. PMID: 17920850
DOI: 10.1016/j.aap.2007.03.012

Ahmad S, Iraj M, Abbas M, Mahdi A. Analysis of
occupational accidents induced human injuries: A case study
in construction industries and sites. J Civil Eng Construct
Technol. 2016;7(1):1-7.

Mohammadfam |, Soltanzadeh A, Moghimbeigi A,
Akbarzadeh M. Confirmatory factor analysis of occupational
injuries: presenting an analytical tool. Trauma Mon. 2017;
22(2):e33266. DOI: 10.5812/traumamon.33266
Mohammadfam |, Soltanzadeh A, Moghimbeigi A,
Akbarzadeh M. Modeling of individual and organizational
factors affecting traumatic occupational injuries based on
the structural equation modeling: a case study in large
construction industries. Arch Trauma Res.

WAV liwo F o lods o 0590 ((gldd yo Clilogy (cwiiieo alxo

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

2016;5(3):e33595. PMID:
10.5812/atr.33595
Mohammadfam I, Soltanzadeh A, Arsang-Jang S, Mohammadi
H. structural equation modeling modeling (SEM) of
occupational accidents size based on risk management
factors; a field study in process industries. Health Scope.
2019;8(1):e62380. DOI: 10.5812/jhealthscope.62380
Thompson B. Exploratory and confirmatory factor analysis:
Understanding concepts and applications. Appl Psychol
Measurem. 2007;31(3):245-8. DOI: 10.1177/0146621606
290168

Harrington D. Confirmatory factor analysis. Oxford: Oxford
University Press; 2008.

Brown TA. Confirmatory factor analysis for applied
research. New York: Guilford Publications; 2015.

Gatignon H. Confirmatory factor analysis. Statistical
analysis of management data. New York: Springer; 2014. P.
77-154.

Hamdar SH, Mahmassani HS, Chen RB. Aggressiveness
propensity index for driving behavior at signalized
intersections. Accid Anal Prev. 2008;40(1):315-26. PMID:
18215564 DOI: 10.1016/j.aap.2007.06.013

Choi Y, Chung JH. Multilevel and multivariate structural
equation models for activity participation and travel
behavior. J Korean Soc Transport. 2003;21(4):145-54.
Chung JH, Lee D. Structural model of automobile demand in
Korea. Transport Res Record. 2002;1807(1):87-91. DOI:
10.3141/1807-11

Golob TF. Structural equation modeling for travel behavior
research. Transport Res Part B Methodol. 2003;37(1):1-25.
DOI: 10.1016/S0191-2615(01)00046-7

Hu K, Rahmandad H, Smith-Jackson T, Winchester W.
Factors influencing the risk of falls in the construction
industry: a review of the evidence. Construct Manag Econ.
2011;29(4):397-416. DOI: 10.1080/01446193.2011.558104
Aneziris ON, Topali E, Papazoglou IA. Occupational risk of
building construction. Reliabil Eng Syst Saf. 2012;105:36-
46. DOI: 10.1016/j.ress.2011.11.003

Grant A, Hinze J. Construction worker fatalities related to
trusses: an analysis of the OSHA fatality and catastrophic
incident database. Saf Sci. 2014;65:54-62. DOI: 10.1016/j.
55€i.2013.12.016

Cheng CW, Leu SS, Lin CC, Fan C. Characteristic analysis of
occupational accidents at small construction enterprises. Saf
Sci. 2010;48(6):698-707. DOI: 10.1016/j.ssci.2010.02.001
Lopez Arquillos A, Rubio Romero JC, Gibb A. Analysis of
construction accidents in Spain, 2003-2008. J Safety Res.
2012;43(5-6):381-8. PMID: 23206511 DOI: 10.1016/j.jsr.
2012.07.005

27800465 DOI:

b#


https://www.ncbi.nlm.nih.gov/pubmed/?term=Epidemiology+of+work-related+injuries+among+construction+workers+of+Ilam+\(Western+Iran\)+during+2006-2009
https://doi.org/10.5812/ircmj.8011
https://doi.org/10.5812/ircmj.8011
http://jjhsci.com/en/articles/15006.html
http://johe.umsha.ac.ir/browse.php?a_id=364&sid=1&slc_lang=en
https://www.ncbi.nlm.nih.gov/pubmed/?term=Medical+costs+and+sources+of+payment+for+work-related+injuries+among+Hispanic+construction+workers
https://doi.org/10.1097/JOM.0b013e31815796a8
https://doi.org/10.1097/JOM.0b013e31815796a8
https://www.ncbi.nlm.nih.gov/pubmed/?term=Claims+incidence+of+work-related+disorders+of+the+upper+extremities%3A+Washington+state%2C+1987+through+1995
https://www.ncbi.nlm.nih.gov/pubmed/17920850
https://doi.org/10.1016/j.aap.2007.03.012
doi:%2010.5812/traumamon.33266
https://www.ncbi.nlm.nih.gov/pubmed/?term=Modeling+of+individual+and+organizational+factors+affecting+traumatic+occupational+injuries+based+on+the+structural+equation+modeling%3A+a+case+study+in+large+construction+industries
https://doi.org/10.5812/atr.33595
https://doi.org/10.5812/atr.33595
http://jhealthscope.com/en/articles/62380.html
http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.920.8902&rep=rep1&type=pdf
http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.920.8902&rep=rep1&type=pdf
https://www.ncbi.nlm.nih.gov/pubmed/?term=Aggressiveness+propensity+index+for+driving+behavior+at+signalized+intersections
https://www.ncbi.nlm.nih.gov/pubmed/?term=Aggressiveness+propensity+index+for+driving+behavior+at+signalized+intersections
https://doi.org/10.1016/j.aap.2007.06.013
https://journals.sagepub.com/doi/abs/10.3141/1807-11
https://journals.sagepub.com/doi/abs/10.3141/1807-11
https://www.sciencedirect.com/science/article/pii/S0191261501000467
https://www.tandfonline.com/doi/abs/10.1080/01446193.2011.558104
https://www.sciencedirect.com/science/article/pii/S0951832011002407
https://www.sciencedirect.com/science/article/pii/S0925753513003226
https://www.sciencedirect.com/science/article/pii/S0925753513003226
https://www.sciencedirect.com/science/article/pii/S0925753510000317
https://www.ncbi.nlm.nih.gov/pubmed/23206511
https://doi.org/10.1016/j.jsr.2012.07.005
https://doi.org/10.1016/j.jsr.2012.07.005
http://dx.doi.org/10.29252/johe.5.4.50
https://johe.umsha.ac.ir/article-1-470-en.html
http://www.tcpdf.org

