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Original Paper Abstract

Falling from a height and respiratory diseases caused by working in confined spaces
are one of the main and at the same time the most important risks in most temporary
grain storage silos, so that if safety tips and requirements are not observed, the
possibility of irreparable injuries and even death for the technical and maintenance
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personnel of these facilities is not unimaginable. The purpose of this study is to

Keyw.ords: ) determine the effect of educational interventions and safety climate factors on
Work.lng .at height, providing a work environment with a high safety culture and understanding the risk of
working in confined dangerous situations of working at height and in confined spaces among the technical,
spaces, ) . . . . .

; ) engineering and operational personnel of temporary grain storage silos. In this study,
risk pe'rcepltlon, 15 workers and personnel from PM's technical, engineering and operations units
F:ducatlor}a entered the study phase. Background information on safety culture and climate was
interventions.

obtained by completing a safety climate questionnaire, and a behavioral questionnaire
was used to examine the risk perception of dangerous work situations at height,
including dangerous work situations on scaffolding, conveyors, and work in the space
inside hives. Factor analysis was used to analyze factors related to safety climate and
risk perception using the Bonferroni adjustment test (from the series of post hoc tests
in analysis of variance) and binary logistic regression test in the SPSS21 software
environment. The results of the present study indicate a significant impact of
educational interventions on the components of safety culture and employee
empowerment in relation to the perception of the risk of hazardous work situations at
height and in confined spaces. In this regard, the findings indicate that holding training
classes focusing on the importance of safety in the workplace can have a positive
impact on workers' behavior to a large extent and promote a safety culture in the silo
workplace.

Creative Commons Attribution (CC BY) license (https://creativecommons.org/licenses/by/4.0/).

Copyright: © 2023 by the authors. Submitted for possible open access publication under the terms and conditions of the


https://sanad.iau.ir/en/Journal/jeml
mailto:%20a.noferesti@iau.ac.ir

VFF Sl o) oleds ¥ 0y90 Gy drazme G50 g Cu o delilad

S g o 33 guas 38 (w3l 92 (S H T g (i j 90T ONS 0 Wl (o y
Sl 39 JELD (4 35 415 30 Ay (5Ld 40 J15 g ELE 1 40 JUF Sb yhas Sdurd go
O (5 5l
T e 3l e SU)8 slo 03,8

sl togl oo 5 HSE o )

Sanaz Hosseini6081 @gmail.com : Jstus oot 5 (Sig Sl o ®

R o &g

2y kel 3 (S slalad o )15 51 bt slagslow Grizen g gl 5l bgdu =

285 GlasS a4 ciies O Sdge (6l laghew ST 55 dgzge Dlila o age Sl e

Fow s Gl Sy s 9 phb Ol Sless 59, GGl (gl Gl g IS cole; pae & )90

o azes U
250 Ol s asddllae ol el 5l o s g 5l I Dl (] (5,10055 5 (8 i

555 3 Wl il S b 5 e 01 08 1 sl 2 sl giSTE 5 el 3l
Slles 5 (owdige (5 S O 0 dey glad g elis)l o 5 SUihs glaciadse S
i (8 sloaxly Jwn 5 LU 51810 waddllas (nl jo cl O S5s3I0 Sk
doliiow p JoeSS 3 ,b 5 gonl 92 5 K8 (glaio) ledlbl . asuls axlllas 518 o,1g PM Sldes 4

VY- ANA L

VEE/ YN iy

Jolds 5,L3; a0 2Ol 5o )8 SUhs glacaslse i) S0 (o) n Cuz 5 ool 92

BT s ool lagasS oys,0 6lad 1o LI o plsils W )s g5, 52 5 SU s slacasdse
o ygey] 5l ooliinl b S, S35 5 oyl 52 b i ye (sla,iS6 oo plowl g 3516
Lo 19 6yl St G505 0503 9 (lly Sl 5o (ind Slogsgasl o 5D 9,805
EMHae pKeiizr 3l 5l Sl Lol asllhas gl .cd,5 138 oo o 4555 5,90 SPSS21 1580 4 5

Glacarise Sy S0 b bLSI o (LS, (iluaialys 5 el Sinjd slaailse 5 bjgal

glasyl o 8
A LgLaS o )15
Sy Sy

SIS )15 4 cul ] Sils asl L), aes jo Cl sal (15, sl K
25T o5, k8, ol s b Wl oo ) Lae )0 el £9:050 Comal o pa b (o500

I\Yd



Sty S 350t > Sl 57 sloysS 5 (SA5se] OB 23 (o S 9 O (S8 ol

Aodio

@, 5 ol wolg> canl oas IS 51 a6 Wolg> e (iali8l Gl i slacdld o sl dgie 4 3 axgi pae JI>
oA g oS (sl 9 4 e g dlwge E989 4 )15 Lo o id (ayllg plowil s )0 aS 098 o 3] Solg>
ol 5o 58 Haudeo VIO dg0> 5o wildle (Sl cudlagy (lojle fawgs oals &l @lis,l;5 5.l (Halvani et al, 2005) 548 o
Sepehr ) 55,5 o 3,505 ¥ (yaulie B0+ sga 4y Eolg> cpl 5l L8l Ollus g aims o Cawd j (dad @ola> 31 o 1) 095 1>
Teixeira et al., ) wiss oo &, Solg> Jdo a4 ,I5 51 60 S o pgw G )5 Mol obojle ©ls 138 5.k (et al., 2014
S Gl 0 I8 e @oles cde ay ,a5 YROFA olaws VY Jlo 10« 59l (S somy (0,55 0p 3] Gub uizmen (2019
o 4 bgye olae 5l am Soles o ool a5 el ] 5 S Slalllas ol o0l 5 po 5550 VAAF s 45 00 o]
Oy bl il (Sl cais ol sl g cole Oldes jo B Ol s 34> (Teixeira et al, 2019) ol 5le 5 el
Loyl 5o jle 5 ol Cas [0 Sye dy oo Aol Vo Ar o+ 350 ALl (Mirzaei, 2006) cowl 03,5 Jows Lis jo mls
sleldld b lag e i o (Asivandzadeh et al., 2020) cosl S jo 4 yoie (Lol @olg> IS 517V Jolas a5 w00 oo (5,
Syl el el el ouds (3138 LSS see 5 Sye o Jelse nsbel s rate 5 e, o )5 i pmaige (3 5 5l g Sl
Olosl daign oo 985 4 Sleisle aiol> VO [+ v+ Al o o, ek 4 (BLS) I el saste SYLI LIS o bl lawgs sas
(Mortazavi et al., 2010) sl 05,5 b y2e Slaidle slocaw! 5 ool Lol Jole 1) glas | 5l bsiw OSHA

30 Golg> [CRVPSIO ool Az gl (pe g axgi BB slaoly 5l G olgx F5 ralS gl a4 wiladl o mlis )l ae 09 el
ST el S a5 s Ll ololis o cans ol oy T plael (ise 45 aidign oo £989 40 il bYo 4 Cato iy
bgi Goall Cadge S plulids s 15 B3 pas cnly (58 Codlad £5,0 5l e aS ul b g Bl andls Sgzrg codled g9 ,0
OB ase adel bal o 4y azgi oy cpesll s plosil ay puenad LSS

@95 i s Jelo oIS eVl (S a8 Skl 5l 5o (o elsl o )15 odle s logk Carto )3 (e
S low 9 camw 393 g a5 Cewl (5,15 s3gazms ;o 0L HLE 90,5 S92 it axlge T L e Cdge (5,00 slaghw
@sllael SIST G Cangs (59, 2 D JLE 50,5 (nl pogdle 00,5 (o0 g (ouhiS ()lme So 2T ey p 97me Ol g (e
S olpl o a8 YVITYY sga 0V F-Y Jlo o ol sloix] u.:.al) Slesle Ll sliwl 4 (Hnizdo et al., 2006) 5,135
el 009y gaily 5l bgius 51 8L LFE Gl (ol 5l aS Wloals gd LIS 51 LaL @olgx 31 VIO 5,5 5 sib Ceegons
Lyls Jdo @ @olg> ol Ve s g oog TA lie b cpasll Jlasl Lol &olg> 59 50 Jule (1 age a5 0l ol 09yl
(Mirzaei, 2006) el yoll

@ gal> by o (ngw g ad 4 5l olew (09,85 AL 40 oad bl Slacan YT L aglse (o yme y0 B3l LS @ azgi b
5 et 5 8 L L pe Sy ol ol ol o o gl (85 51 8 L8 5 0,5 b aglyn olien il olins
plil 51 Gas (Allahyari, 2006) wles SLLE SeS J 08 sla Sal,y aSl)] (65,5 penas ;o Wilgs o0 g 009 Bun pl 4y s sleol,
ol 31 55 ol o 535 U olas opllnds Sl Jlazol (e 5 a4lym Sl sl Jol L8 53,8 S ) a3
ot 2 b elatzl g, Jelse ol o8 st S e lejle ol Jolse i Cendl 5 (sl 008 e ot
zhw ;o 515 el slaylid, s el glejle gum Wiz segeie Soul 9> (Mohammadi Zeidi et al., 2013) o
L s e Sloladl guns Coglsl 5 Lal b LL I o 1515 S e Syo 4 cosl 92 oMol .l I35 51 603 29,5  Slojle

Gogi 50 syl 9> Algie 0eh oo Sl adg wiile Loyl plo b awlie 0,5 laze 4o ‘5;.0.11 (5La>..x.;....1)é 5 bewlow ‘L_;;.uul

ov



VFF Sl o) oleds ¥ 0y90 Gy drazme G50 g Cu o delilad

JUVCTRLIC ooj.,‘)laililsi';.,..,.s dgio (pl.00F o 8 colatwl 050 I lasre o ciel Co e 0gou 5l LSS S i sla i
300l Cbl 4 uimmen 5 LS Lawg o] (el Gl 4 el 93 Gl 098 o s 0 09250 Lal i b Laa (gl
Sam cldld plas 5 @ £9,5 51 L8 eull Ll plolis jo cans (Larsson, 2008) ogi o bogs o cpoul (L8, s Gien
o Ko 8wl )L.\f)_...l.‘ ot Jalse 51 (S dm) Plae g0l ndiae o Ky (Abdelhamid & Everett, 2000)
ol Sy el )| o Cold 50 508 (5,55 50 it o] Jldo w5 (53l 5 T el ] o sl 50T el gl
s g &8l oyl e 9 LS s cslie LSl coie sion] 92 Dlaoguas oy oges 5l .(Asivandzadeh et al., 2020) 5 5 o
P W Gl 92 (ke el (el gie ) Co e N e den Sl g Sllage g (Gl 4 bgpe Slas S e )
S J..\.O.a )L.M.J &)‘O J.u.....u 4.7-93 9 Sgupe )L.: as ‘;Lbd.la.o @L.ulw (5‘1.) U] LS)"‘f o)b.:‘ 9 AJGA p.b‘;.s ‘) ua.?:m.n
.(Abedinzadeh et al., 2022)

(ot Dolge 1alS g 6Kl 50 LB Jelse 5l (o plpie 4 el Sipp Coenl i azgi b g S 358 e 4 4z L
5 &, )0 )1 sl Slegdoge a4 od Sliboe 5 (cwiige (8 Slaasly IS 50 5 i (o) n psbiie 4 ol aslllas
5,5 o0 pll SBybs gla cundae jo T s, Judo g ate glas

SUylas slacaadge S, S50 5 ol 92 (50,555 B Lo LI )| s $5.050 L 3g aslllas jo ((YV+ ) +) )], Ke g Mortazavi
ol 50 Sea; mhaw 5 (ol Agie a4y Cond BT 250 sla Sl s widl o Slexsle IS Gl yo gl e 18
W)L) S92 )lf C’,‘L@M}A aS ML;)Q Cyerodd RESUIWWN- JS w:l.a)‘s 70V )9»5l3 ).»Jlj )‘ DMT Cewsdo Lg)lf .E.b‘s) 9 LgaLo.oL..u
Slacaadsn g oS ) 52 00ild 1Sowe Sbo,d OYLail 51 8 ol g YL L cangylo &y s yiws daad cblas 5 s 108 e
Sy byl Ea050 b og axlllas ;o (V1Y) o] )en g Golbabaie 098 oo 00ys Sleislo slaolS IS ST ,0 a5 009y S jlas
F50 55k 0550 (IS sloely 45 aiBl ) (55lug 095 Cato Ko 50 (6 Shgx cilize laanTb )0 S pad b apalse Silage
Slogis) szl s anug (otts cblix glaaslyy gl (sl (OLSsr (Sislen 5 i Sl (il (8 S5 Jels
5 (YY) ) Ken 5 Miralizadeh .o JuS slo g, 12! 5l dm Sy sase b5l Coled ;0 9 opeul 5 e 5,8
VE clale a5 axdl,e e SSg dibie 0 (PMig g PMas) lso slo,d (slasan¥T ciilogs Ko,y b)) g9o90 b 095 allie
o oliolb s oz a5 Caul sl ug/m3 YY b ol g ais) 518 EPA ool aogs Jlade 3l Jlo 10 59, <SG 0 L PMg axeles
Bl o ly s slrog)S aen iy

33,5 oo (sl Sy i o Suled 50 g 08 (3, 50 i ol Js g 5SSl g el i o (el (359l
S i 50 i oo lsie 4 sl Kip )8 Coadl don | oo 9 ,SAN 598 0 )lge 4dS 4y 4> 45 L .(Asivandzadeh et al., 2020)
Stadye Sy Sy 5 ol Si2 8 050 el G3isel 53U Glies oy Sz p2l aalllae (Lid Sols (e (221

Spdyse O)ge dms sLad ;o )15 5 )l o I8 Sk
Bigy g dlge
e Sl )5 by Jyam 5 6921 1l 4 9 aa pikiee 628 @S 4 Sl 5 Slisdes Slaal (ol gixe

3o S pdy Sype VEY Lo 5o O sl S 3 sl G 5 09e)] Uy Sse 4 stalej] Ghgy 4 ol e jelate

OA



Sty S 350t > Sl 57 sloysS 5 (SA5se] OB 23 (o S 9 O (S8 ol

218 Olsll 22 55y » Dlyass s PM At 18 plonil 1 lai (5057 (slo o)l (6 )05 50 L g el Joe @y gl g 2050 plovl
At i plosl gz Bam (g lel dnalz gaiS ja (59,0 e ouilagBly (19,85 Wb (izes 5 gilue eSS SlagiS ) 9
busyo slapil 5 Jsl Gioe p sl 52 b ad o slaea] Jolis glal o 55 aoliins y S 5155 0 90 Sledlbol (6 51,5 g
el 51 3 pshate s b ooliil atn slab 40 IS SUjlas Comge Vg lisl o 5 Sbjhs cuxise A 59, » k3, L
iz S 691 o JaaSS 3l o 9 2355 Dl g cwiiten (i 02Ny sy (o Ao (lodalidn o 00l ISlte
ooliinl Cond Sl any (slad o 155 gl )l o )15 SLjlas slacasdse Sy @ b p ol wo s Glanslie (o) 2 S
csos] 92 Aie 40 g ge (sladalidiw p daad 4 dxg bl o LSiS cieal 92 b o e o0l Vel deliiin y Jgl LS o
Yoo & S Jrpy (5555 9 G (s S Vo0 ) S 65 9 Wligs S lawgi oud (g8 delidin 5l asdllae ol 5o
B 9>ly Jrwy GBS Gl o b esliial (698 Cblis Sligas 5 pilyd (el I Laome IS plonl (el sla ) 9oeen
Cmbga A Sy 558 (i oy Sr ol pod G i QB el K d o)) S Dl 5 iy
@95 48 S gy 2 I degasS ojle (55, 2 LB Rl 65y 2 B Ol zr sy 2 )8 Jels gl e )15 ST las
o & s s g VLS Sl 8 ol g YU o blas glaad 5 50,15 (9as Caylo (53, » )5 wanl oai (5,138 s
5| a5 (] 53 ki dy (5Lb 4 IS ST yas rmbye Sy 5 ood AL (o 5l ool ot pSoee YLl b o
Sk 50k dhwgie (o5 (oF (L) S b L SUks gl Cuslge S gl 4 Sl 055 2Ll 00 aleS Jew
Sl L‘M ol 0oy 511D o,lels Jgaz 0 00l glulis Sz slacoadgs (Mortazavi et al., 2010) aisles oy (b
B slaog 5 lyie a4y vy (egite Dolg> g Dlila (ls o5 Sllas 5 (pwaite (S8 A 50 JELS Jrwp H5 V0 4 bgy s
W05 65l ez 5 plubis

S35 lmis 3y5e aslitisy g0 o] Sazme bl 5 (2lsy ead agd asliten (og oes 5l plivebl Jpax e
La=+/AY #Ldg,S W acul=o b 90 Sleod B9y 5l Heuie asliiow y HLL Jiowiw > (Asivandzadeh et al., 2020)
el 53395000 Jolls ;98 50 dnlicins y olayl \0y0,8 colazwl (SPSS 21 1531 o 5 5 oolasl

Fron Bigel 5 oDl ()

S5k Ao 5 (el dlghe o Zom 1Y

Sl g0 Dbl consg (¥

00l Fy wolg> als g Sols> (F

Olesle 9 o i Slages (O

ol die) 53 e g Ol p IS5 (7

D e CuBlage 5 (el Ol e 5 (lsB Cule) Cundg (V

D e Sullage g (Sreal S8 5 (13 (5855 ool Sundg (A

el a8 4 S (LSS a5 5,5 (8

3900 M Ne plxil

25 i (s p90 Al yo 5 (SB550] EMSe plowl Ceni al o el al 5o ¥ Jalis (550l M- sl igsy (! 5o
5 ol st b Sladr )35 52 5 6,5hen L 5 s djgel OB plnil 1 g ol 50 0uds el 90T S
adll 5 b Josll)giss «paass b (oS (Bgel Slysr Sl (egas o Slareal sl Sy 2l 4eS (izeen

Boee Hliine 5550l (slooy50 (a9 00,8 S561 pasiige 5 (8 0>y § Slarasli i caass glaclad g5 e 500]

oq



VFF Sl o) oleds ¥ 0y90 Gy drazme G50 g Cu o delilad

J}‘j o kSL""J 00 B 4O O¢9>g0 v‘).lol.?bo ‘;im_;.) LS’lJ))‘ 4.....95 dasino u‘).'as sc\..ﬁ).n.\a S Hge g.i.....i) QS'L‘))‘ 9 r u,uLw‘ x»
Oy b ploul el diey (o 0y lulis I8 ol las sl eolaiwl g o e 0 LS Jiwpn b dslas (Olles g cwdige S8
lme 4o 0,ble ool Jolge g Lal,i dal 489 Je g leo jo ool & wliv Soly> o) p Jolis ygal loo,90 ol abe
0955 dia 10 ol 8l igal danyl 5l soliiuwl puses ais,b g )15 e 0 (50,8 cbila> Sl g pjlg) glgil b S ol o8
Cale) (e B0 g silaie Slagaad 6 g 415 Laoro )0 jeol o blors § SUjhas Lulyds g Jslse b agzlse plSin )0 055
wlad jo )15 g glasyl jo )5 anwey o Jeld vy S0 mhaw (il38l i paull Jlos! ¢ byl b ol (el Gl g Pl JelS
o535 Ll Sl 5 agis ) canlial Ll sloole) & o Sy AT 5 5, b il St Ll S
B o Jwy adsS wldas 5 qwiige (28 sloasly jo Jelis Ol i oF slaws @) dz g bl 00gs ()5 sle oK) jo cslie
o138 plosl ol plouil (aiele 50 anl> G atan ;o) and> £ 0 bjgel OMSae ol b plol aizd 5,18 Sigal Coxd 09,5 SO
S5 02,5 S anl B 50 Slilos g puige (8 Jry Al (5,5 om ploml SS 4y 5 sl ()0 el Sy (23550]
ol 009y paull SIS, Syo pgas (8 Jiw e a9 (6,8 gl all>

oals (5slo Juloxs 3 41525

@ Jrwy gl g el Kb sloadlge (1S5l .ol plosl SPSS2T 1581 o 5 Jawgs ool Cawas slaools Lo 5 450 0l )8
SleMbl (59, 5 mSosyly g, 5l eslaiwl b cesl 52 olal (000 )T s iy glad o I g glas )l yo IS ST s slacoadse
ol Bae .l ele Jdos 50 elaie i3> g, op ]y wSes,ly (g, b pds Oygo el 92 deliiiw 5l odal Ceway
Sl S Gk sl baddae Saumes oS )ls by, ol Jhle sl jeore (pibile a5 delaio b ool jlSlo 4y oy 5 >
KMO = &)90 4 polie aslllas (ol )3 aila; oo Bla 4 (i) alse j0 215 10 Sz55 sla)l il S8 5 S5 slal
Ol @ +/F L imbaw JBlas 5,515 g /Y i 19551 L .ol cawas Bartlelt Test = 362/134 4 P<0/05 «df = 55 <0/72
bl 3BT 51 ool vy wledlbl ¢ goma (Mortazavi et al., 2010) siiwd g os job a0 +/0 5l i b ply Lo, o iege
&slel la U aloul g sl Cawas Sledbl 5 0l 51 g aLils 9929 (Kiwrad 00520 Frwsl i lee a5 ol 1 51 Sl 00
5 duld (Jlesl 4 Cad Jrwy Sy0 5 sl Sins ool plal Bjsel Mo )_QL‘ Olysd (ow)yp S dided ol
99 dunlie 31,05 50 (5:2,)'9»1 Ml 5l o ole G g OMSlawe (ol plosl 51 8 4ty glad ¢ glas | jo IS Sz slo condse
deglio (sl a5 0Bl (o il o o (eind Sl 93T 51 (S (Soriis e geil e, edlinl (g ks hras 550
(Asivandzadeh et al., 2020) a5 lo &glay K056 L e 04,5 g0 5l SolaS oS 048 ascinn Lo b 395 0 L5 09,5 (590 4 g0
bezo )3 SUykas 5 el slacesdse 5 Lul o b agrlye ;o Jowpy B8, joti p (ool S0 3 SISE (e 5 G (o) 2
@‘P 5&) d.slfso wlj ).a.:...n s_§.> la M ‘_gl.m).uu.a db‘) w.,.u ugﬁ)] U"‘ O eolawl k_‘;f“’l) M uﬁ"""")f) U?‘A)—‘ )‘ )lf
2 G 4 03931 Gl 09 e ool Jis 5 dinly yitie S s bl ©508 (3l sl e S5 S5 sl (S 5 50
o 4 azgi boae g0l Glads sl og yiion Ojge (0 alied dlwd 90 Joe (pl 5o Al e olab slass a5 cul
(Asivandzadeh et al., 2020) &1 co 0y (oo 5 Ggamw Sy 5 soml (g5 5 Jde oy g (ool D yg0 4 00l &Ll slazuly
L (g (5Lad 3 IS 5 6lisy| jo IS STl (laupabsa) Aty sloyeiie 5 (K0 (slaailze) Jitons (slopoie anlllas ol o
e g oo Sl S0 (5l ptre e g i8S 18 S SIA SL551 050 (sl Siiad b5l ge5] 5l eolil

Sl 5 (soul Sy Jawgd A8l amwgd g, 5l dlagaiS (9,0 diun (Glad 10 Lugaome sloilE g L 90 5 L agzlge Syl



Sty S 350t > Sl 57 sloysS 5 (SA5se] OB 23 (o S 9 O (S8 ol

oe! (Ministry of Manpower, 2005) ol oolawl oloonds dlge b Jad oled SUj)) (s05 deud by, pb L el IS5 &)l5g
swLoJ s(HR) o).’al.?r.a u‘).uo u.u.u s).uoT o).bl.‘?r.a 0‘9.0 @Lwl.a.w J.’>|).a )| A...‘)L..c Lﬁu] ua)...o.@{o asS .)9....:6& ‘Dl.’?U‘ 4.1.‘>).a o.))l; ) h}“j)
995 b (29,85 Sllee (A5u Jowp azloe Glie b)) @i Cl glye Sy gl st Soles 5o 5 (BR) (led o

Sl 00 4.‘)‘)‘ Y o)Lo.w Jj» B L(Z:gdus O9)° v T Lgl.%)lf )L».C

L™

ol 5] 5 Sl lmeals sl o 1)) oylets Jgdz o anllan 5 0diiS &S 1 SIS 5L Comer Sledbl 5 Elosgas
INYIY Sl s g Jloo /FY iy (615 s (5uiln o Lo TV F8 i el by Jlo VOIF sy (i cuSolio &5
ol ains e S | il ly US OV sl 9 4 L e (sl ygiST el o091 whesd YOI 5 Luiluod) 398 VYIFA < puilocd
ol 00l Y o e Jgoz 10 eul 53 55356 5 ILT 4 by e

adlao §0 0ussS &8 i Jowp a1 by o (SSLLS Comos Oledbl - Jous
Table 1 — Demographic information pertaining to the personnel participating in the study

JLs Yo7 (YY —¥9) o
JLs ity £y ye L5 asle
1YIYA Ayl el IS
LYY il
1YOIYY PR

guss Ao glad jo ,Le 90,5 cdale (Sleo Y I
Fig. 2- Mean Dust Concentration inside the Hives

oeSilae Mg/ m3) clilé (5xSileo

<eleb (+1VQ) +[+YY

ol 92 Gl gy 95l 5IGT - Jgur
Table 3 — Factor Analysis of Safety Climate Items

Yoogsl Vsl ) et i s,
%5 VY N b sl e Gl o Jwy ol 093 )5 Lulg; 6,518 4 5Ls pg3) \
Ll ot
oY DY VEY el IS Lams o Syl glacdse 4 gl poga o bjeel plol Y
Aoy -IVYF SV el it p a5 Lo o oly> g8 5| g Telx v
AVEY Y Y el gy B S, gl o £l ) s 1S alosi ¥
NE VY VY o )ls 52y yarl o 41 IS el gz SIS ol )
AT AYEY VY- e drde Slado i LlS 3 el Sligas 5 pgls) 5 solisad 5

5,8 cblas Ol ¢ p5led 5 oolatwl gl yig, b iy ,3ST
e s s 56,8 )#Q—?‘-’sffs-‘)&m slogis, b vy 25 v

1)



VFF Sl o) oleds ¥ 0y90 Gy drazme G50 g Cu o delilad

o5 sloarly 5 B oy ] Sin s o aled aSiln o5 33,8 oalie ol Jae &y lalllan ol 4 s
50 el o] Koo jd 50 oo iy gllae Al S 45 009V FY E YV/E g0l oMo pll 5 8 Sldes g (wdige
oobe! 5 (Asivandzadeh et al., 2020) Cewl ool ool ylid ces] S )8 sloddlge plosl ol Ol Sl oF o)l Jgux
ol S8 4 Jryy a5 3,50 Candg 5 o otk o e gl g Slejle sged adlge (Joaz (nl 5o ead &l mlis
o0 s yge0 Ay A (5L y0 IS g £las | o )5 sl 6 bl lacuaBae S, S50 e el 03y 1lo 1) Cumdg o 5 gllae
S ol atin sla,eSl 4 ailie glagwl &Il as cdl ;o e o0 ol Cy 1S W PR 03,91 0 o ey Jgaz ,o

ol dias slad o 15 5 elis,l o 5 T s alblbie 4 Jiwpy S5 S )0 sac |

MU buzmo 50 (Sl a5 slaadlge (AL (Sl dumlio —F g
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Fig. 5: Comparison of personnel responses to risk perception of hazardous work-at-height situations, before and after
the implementation of educational interventions
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Fig. 6 - Comparison of Safety Culture Scores, Risk Perception of Hazardous Situations, and Safety Climate Before and
After Educational Interventions
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Extended Abstract

Introduction: Occupational accidents remain a significant concern in developing countries, particularly in industries
involving high-risk activities such as working at height and in confined spaces. According to global reports, approximately
3.5 million people die annually from work-related incidents, with substantial economic losses estimated at 500 billion
USD. In Iran, official data from 1403 (2024) indicate 26,548 injuries and 1,986 fatalities from occupational accidents,
with falls from height accounting for 46% of deaths. The grain storage silo industry is particularly hazardous due to
activities like maintenance on elevator towers, conveyors, and hive structures, as well as silo cleaning, which exposes
workers to dust and confined space risks. Safety climate, defined as workers' shared perceptions of safety policies and
priorities, plays a crucial role in influencing safe behaviors. Poor risk perception and unsafe acts contribute to 80% of
accidents, underscoring the need for educational interventions to enhance awareness and culture. This study investigates
the impact of educational interventions and safety climate factors on improving risk perception of hazardous situations in
working at height and confined spaces among grain silo workers.

Materials and methods: This quasi-experimental study employed a pre-test and post-test design conducted in a grain
silo facility in 1403 (2024). The target population consisted of 15 technical engineering and operations personnel exposed
to high-risk tasks, such as preventive maintenance on elevator towers, conveyors, and storage hives, as well as silo floor
cleaning. Data were collected using a two-part questionnaire: the first part assessed safety climate with 10 items adapted
from McDonald and Harry's 2001 questionnaire (Cronbach's alpha = 0.83), covering dimensions like personnel
competence, safety prioritization, communication, and management commitment. The second part evaluated risk
perception of 8 height-related hazards (e.g., working on scaffolds without guardrails) and 1 confined space hazard (dust
and trapped gases in hives) using a Likert scale. Educational interventions were delivered over 6 two-hour weekly
sessions, including lectures, group discussions, brainstorming, and materials on hazard identification, PPE usage,
ergonomics, and safe decision-making. Statistical analysis was performed using SPSS 21, including factor analysis
(Varimax rotation, KMO = 0.72), Bonferroni-adjusted pairwise comparisons, and binary logistic regression to examine
the effects of safety climate on risk perception. Exposure risk to dust and gases was assessed using Singapore's semi-
quantitative method.

Results: Participants had a mean age of 35.6 years (range: 27-49), mean work experience of 9.41 years, and education
levels of 72.3% bachelor's, 2.38% master's, and 25.32% diploma. Safety climate factors explained 53% of variance, with
organizational commitment and management dedication scoring lowest pre-intervention. Pre-intervention mean safety
culture score was 143 + 21.6 (below optimal), improving to 249.31 £ 27.6 post-intervention (p < 0.05). Risk perception
increased significantly, with workers showing better recognition of hazards like unscaffolded platforms and broken
ladders. Binary logistic regression revealed inverse significant relationships between safety climate factors and all 9
hazardous situations post-intervention, with working on unscaffolded platforms (Wald = 5.026) and confined space dust
exposure (Wald = 7.022) as strongest predictors of safe behavior. Bonferroni tests confirmed significant differences in
safety culture and risk perception pre- and post-intervention.

Discussion and Conclusion: The findings demonstrate that educational interventions, combined with technical measures,
significantly enhance safety culture and risk perception among silo workers, leading to safer behaviors and reduced
accident potential. Post-intervention improvements align with prior studies (e.g., Mortazavi et al., 2010; Asivandzadeh et
al., 2020), emphasizing the role of training in fostering positive attitudes toward safety. Workers with higher education
exhibited superior safety performance, consistent with literature linking knowledge to better outcomes. Limitations
include the small sample size; future research should involve larger cohorts and longitudinal follow-up.
Recommendations include forming risk assessment committees, developing fall protection programs, and promoting
experience-sharing among workers. Overall, targeted education fosters a proactive safety climate, ultimately minimizing
occupational hazards in high-risk industries like grain silos.

Keywords: Safety climate, Risk perception, Educational interventions, Work at height, Confined spaces, Confined
spaces, Occupational hazards.
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