[ Downloaded from jhsw.tums.ac.ir on 2024-08-01 ]

wpq

109 pBuws) /1€ o)laid /V slo )5 ool g Cublagy aslibnd

3307 3 90 Jolgs 9. 048 595w Sy Tdaw (w5 33
3 g yg o S AL T

*T o yaxm odurw =T Sl y8 domo =T iwgd o plo =T oy debld ) 6 Sl (ugeo

saeedehjafari70@gmail.com

VPN D i g IFA/Y/1Y sl o g

LAVLTY
3 ke olgs g ol (e, aibe e ooVl ;| b Supade g 4315)‘,;.&] 5o Jels LS5 :doadie
35T 10 (5955 pmr Sy (2l 9 9 oz B2 L dalllan (ol ALBl g (59 )95y B0lg> (2520

b bl s ol Jaio sla

iogs (5,lSam 4y hile a5 3l o (Srxio slo S5l 510,500 YYY (g5 2 oxbaiio alllas 0l 1) (o9
055 o Sy ) sl plondl (o3l (Bolas (g I0 2 digas 5, 59,50 VY Yo gy JS7 olas)
o0 4,1 (HSE) Lol Cetlage g aiasl 2,2 0,10] Lags 45 (SAT) 33,55 yoo Sy ) 38l o5 )
o 5Ly Al sy S 3 08l b 13355 oo 0l gt 43 gy o Aol .y ool can
ools Julos .oy oolitl TQC-SP1560 Jow geiw (5525 oS 5l (625 sy (55 050l (6lys 08,5 (59
230,5 alsl SPSS-22 158l o 35l eolail s La

2 0)lg0 dsds 30 g Jangio grbans 50 (o2 8550 sl Al 58T 0o )3 FY 15 (40,95 pr S el il 4Bl
P U e 5l gty (glo Wl bl 50 (5l Line y5b ) (9,55 S s 092 oy el
Sg0 (M) yeg,5e FIAN,A) (1S5l j5b 00 (5,5 03l Zglams (6 1 yladie el s a4 L 398 s |
olym g auis anlllan (ol 53 .50 359 55 yiog S YAVY,Y 5 FFOAY ol 5 e (0 )5 05 9 (5 i &S
Qlcw)s‘wﬂ‘zai&};..ﬂ)o ools 7y wolg> 5 i g ol (5135 %0+ ,Y aslllas 5,90 of,81 )5 0565
3,5 Ol S 09 ek e g (S g oly>

Tl )l o 525 5 (89 s 0o 5 0578y gl e oy s adlllae 0l gl 16 S A
OSLel 3l (oo 5 L”r‘“ sl 1 368 Cand 5l 5 e (T S5y (sl Al 5ebT )0 (39 )55y Sy
e el (5950 ()] GralS g 4 el s &y Janagie el ) (39 )95 poo Siany ¢ g 2 0590 Gl
055 o 20 Slo S jleslitul g (59:85 Dleogas IS lapsme Clla g by (133 S 0950 (ogas

&l Jes ala 43[.5},;.&_‘)0

Oy85 pawr «Saat 5y s ¢ gy il ] 35335 OLalS

Ol Gl Glhed (S pole olKiils ccilags 0uSadls (6148 > cudlagy (gwaige 09,5 ¢ Luiils =)
Ol Gled Gled (Ko pole olladls iiiilage 0aSliils ¢ o 9ol Slagas aieS (slad > cublagy ulis )5
Onleols (ol (S pole ol8ails ccuilogy 0aSiisls (glad > Cublagy i 09,5 )| Lulils I8 -¥


https://jhsw.tums.ac.ir/article-1-5757-en.html

[ Downloaded from jhsw.tums.ac.ir on 2024-08-01 ]

STF &oly> o ,iST 5 (HSE) )il colag,
(V) Cwl 009y (30,95 pw 4 bogs e

& wdlee gl Sley 9,05 6w
ez So b el b omse b ) ol pl
aS o Cawd Gl 1 093 Jolad g 009l 0,95
Sedse ol o g sl 4 G S5 o 4 e
(oS SBlaslas’ ola e )0 55 0,95 () +)
s vgzg wal 5 28y oo gl 5 S (e
4 93 o gy o3l b b ye slaw wiile wil,
OD)55 o Debee e 4 (h OS> 4 e
00 o i ks Az )0 (59,95 ()NS5
oy ely e a8 (b b ey 5 b o olel
|, sl glacely 45 sms o &y bl oo 3lis!
OV oyls Jlos

Comad dodio 4y oo el 40,95 (600w
95 95k 9 Sawd (SIS L Sygo g e (29>
Sl o055 Ll 05dce 5l 5 @)l Sleas
G5 5 Ol oS 59,5 Sledo G Cuty 4 ]
90 (nl lasaly &5 b plea Logdioe o o e
o b T eaijglogg 4 Jelge ol glats dol>
& Ygono (3 )55y 45 Jo 4 ablon Slics
097 ©9lge 2929 Julo 4 mhae (g 00l Jo
was oo &y SBhaol a8 L g, 5 & o
S ez e bYs baos OO)57% Sy
(iR 5 Salp lsenl b anSs ieas
gl s oy boesyes S5 sl S
@oladl 5 o5 a3 e S92y b b aly el
OF) 4o o 7, dely 8 e jo

wolg g bl G55 bl 5 olnl 5o
weleizl el oleslo VYAY Lo LIS 51 b
CAY Lo o a5 gl o dag VANS ggaze
bgpo wiol> g5 jlal (5 oo il says afol>

s)has oxaw —(30)3 3880 —(IWYs 0RLO —(18) Ab ~SPTiles S3gs

dodio
o g S o e (roge 5 (LAL Dolg>
e 5l (S Ol g Wedor D Gl
woladl 5 elotzl (Sdlage S Jelse on 5
oAl (Byre drwg Jlyo 5 Sl palsx o
8 Gas s 4, 5 sl wols> (1)
e Sl Soaml Jlb g pler Sumex (ol
S (V) wedee JSA5 ) Solg> 09,5 (n 5
G s e ilys s L coly> |
s Lo eo ol (gla g lls 1S 51 e
sEisel Gl 5 ojlae (s> g el
STE)  bsiw 5 (9,85 05w ¢ (9,95
] e 5 ooty el wig o o5 ol
OF 9 GO9S (( SadS (b S, S, eS8
S 5 Sk G (S (Sope
O85> (698w (30,95 pu dlg> (B-T) oo
Coal e peiiane aiy3p Yo 0,Llis £ Lsle Lgiu 5
(F) Wgd 0 035 (yreS lS.l).oT 5 el Dolg>
o] pgw S cde STF &olgs 5 Sl o

O lo S oty o5l S G g Sl
(V0) cwslools plaisl ogs |y 59, aw ;]
Sl g el oylol lo oy Bk 2
o 0 Dolg 5l as,e YO (HSE) LSS
O959% (6983855 p S0lg> 4y by o o)
el mlio o lade ol .ol (STF) bgaw 4
G bl s, oo YA sga> 4y g ad, 5L
sy 0 a0 b 5l i 4 g as 0 Fe-YO
g mhe S0 bbby (doy £r) Co S
8lige BT 00,55 (G S 5 (5955 e o
el 5l bedw 51 LoU eaile SL awys Y

9 ‘S*N‘ c)‘b‘ 6[.(0 3y d,..'o > (o‘) MLJGA

€
B

)5 ey g Cublagy asliling

19y pGus) /1€ oylaid /V sla


https://jhsw.tums.ac.ir/article-1-5757-en.html

[ Downloaded from jhsw.tums.ac.ir on 2024-08-01 ]

E
E

)5 o) § Cublsgy aslilonsd

194 pls) /1€ oylaid /V sla

b yeib I slo BlabT )3 0T 1 135s Jsloc § g3)0dms Sy b ()

by pesar 0 souxe Sldllas ax S
el 00 f:l.?u‘ l» uLe)l....: 9 é:l.,..o Je k&w—’“)
0O A (9,95 e Sy (bl (YV-19)
W oarg bl a5 15 axgs 9 90 Slallas
£fy o 1i &b oSUl syzse Ll ol
Sl agl sloaely 5 g 09,55 e Sols>
9 o o (lygy oy aly 4 a5 55 g eai
L Gaiod () oS5 o gl mhas ;o laogd cud
e gk (SLl jo 09,95y Sy (b))l Bon
Al plol 51l el o

SLETIY
1FA0 s 5 VYAF (liane; 5o anlllas ]
adS 5l ool Solar ghlopdiges Ohgo 4
(3,90 YY) 5ls jad Saio slaals ol
plnil loogs Cad g i slaglysiw; 5l el
T !y Sy s e 4 bl &S

(3,50 YYY) g

Ale e Caglie S ejlul gl o

S0 sszg soamia (yge5l slahg, (i
Sl 5 Sl Siasl cype oS
wix s ol Jbys Ll aisS e 605 o5l
coll b o] el mls slezel collB a5 s,
S oy Slaghyy Olye 4 cal sal
o3l 4 oly o b ol s 5l A wileass
L oosesl s pln 5o pglie (3D Jgail
SehlB Ll et sl ¢ Jlioms (A3 s
Lyl s jo plaS,e a5 05 o lal g agly s
L SBhol ol )5 baume b a5 Gl
el o sla uilT lawg 5 aisS oo Ao
Ot bl la By, Glye @ laysis

Lg ”‘;0)95 ATJJ»é" 5 "udJ)_tJ ‘Oo; ,law "4_?
CYEINY )Y o0 g CAYIYV)YOYY Joleo B!
OF) wil o wol> 0590

Sldllas 5 G Omdan Sl Golusl
o8 (ialojl o (Swisal Gliee byl b alaly 5o
bl SR G Glalaxe ;0 g 0ud plxil b
6)-‘5 o)l..\." 0% Cewl 00y u,u)‘; Y WS L5L°
Joere 51 (S e gl 9 S G SKLol
ghe S9 Olee 625 ol slay,
Sybiss yyai IS 5k 4 (10) 0gd o0 Cgmne
oS SIShcl 5 b o laons 3 (53,95 o oS
SBhasl o po (Sl g bl oo BT 5 i
bl 2l v bole plgie 4 2l (COF)
(V7)) 39 g0 a3 )5 15 53 (48,95 pu S

LS{L:bo..\;iYT 3959 RVS C_.Jo t5L“ NEYEI 5o
Tobs Saz i 3 00 Jseme ol 5 (49, wiils
boin 9 (9,95 o Sea; )3 (ol Jule 45 00333
oad 3wl js8g 4 o (e (nl )0 Wgy o0 sled 4
ally Jlos a4 1) oo gladkly wily oo g
B g oy VY e lexe a4 (V0) aib
O e A G b s, 5o 58, L
9 QO)?)«) U"‘ » 09)1.2 NG EPSEVRPS K Cnnd
Jole Olgie 5l Joo e 50 (90,93 (5008w
o, Vel G jo Oldd etw Sleds [0 e
(0395 po SAgS (p e (S slo 00 ples
iz Jelae m yo 1) b 5 59,55 (5,05
O e &5 Wl aily badls 5 bljgiw, o
5 &lge 929 9 Tolaw (og 0wz g Ly ol e
é?jmsMst;m).’ UT \,\AL._, g}")" RN

OA) Col 0ais 3,158


https://jhsw.tums.ac.ir/article-1-5757-en.html

[ Downloaded from jhsw.tums.ac.ir on 2024-08-01 ]

SO lsee 5 €55 Tshe 55 polie (IS g5
£ o 5 b Sl ol (Soll ol e
Sl imhaw (3,5 5005 5 98 5 S (595N 1S
£ b (ool Slad, lass s (3,5 pead
el daoe Jelse g mlaw 1 ool
b3 I8 5l 050 sk 525 iy
Lgh odd aog) i ) ool oolatu!
TQC-SP1560 oo (Sl cislogs g Sos e 5o0
odu e 5l akads Voo o E5um/0.2mil S3s |
Sedse SRl e R o)y Jlade Vol g (505 o5l
ol 1y o (55 o3l uSlee LI o5 g
e @ by Oldbl ple olen 4 g 00,5
Sledbl) @8 &b sl SV Jgaz) (2by)l o)ee
Sx por d; oS Syl e (b SU
L doees 50 09,05 o S v B sS (o
onb Sy e ez 05 v Do @
Y1) azg LB «(Fe b YY) Lwgio oY+ b+
w2 ogde a5 s (P 51 mi) YU g (P4 U
S g5 b ) b Sl Sl o5 e
Soly> £ (g 3b 5 Cond 555 Sogll g5
gac Wol> doly ol> Joo ol 8l 40,65
5L oSl cnl jo 5 dols cde g oms ol
Sl b ey s e Sr )b
A g ol e Sl e SleMbl 5 slaex
23l b Sl abge alygs (5l5an

s)has oxaw —(30)3 3880 —(IWYs 0RLO —(18) Ab ~SPTiles S3gs

L olFog,8 o Lls woly ple zohuw
(YO-YY) Wl onds 43,5 L1 )
Cglie 65 ojlwl sla By, » oogdle
Yool Jlo 0 HSE glojle cizid plp 5o pela
Jolse 50 o Gladsg 1 5,5 Lasl b
5 09,97 e Dol Dud g 5y e |, Sl
e oy38 0 ol las 0,65 (60w
e SEhol > 4 Jelse E oal
@S Cogb, S gyl &K g cllly g o8
Solg> o A5 50 Jelee e 4y g yuaS
proOlse CoS e 9 e OS85
28 all GAT) (3,565 o Sy 235! I3
O o S gl Il e cnl o (VF)
G955 e 2 SIS U saste Jelge el
S S Jsb 3 S b & () SH)
(YV)O}&) <? ML?LA ‘09...':.’(59 d)‘j
Sy byl Gl adlas o
0255 o Sty 2L I8 e 5l 585 e
sl ezl oylol lawgs 4 wl oolawl (SAT)
(YA) Cwl ouls &)yl (HSE) udSS) cilage o
SleMbl Slawe o)y p S b ol )5 pl 6l
slo Gisu 5l p,8 SO B o 18l e 5 5L g0
097 e Sy B SE Eb SLl ks
Sl g (1S gl5 e aly ol Jols
Jols Sledbl cpl .50, (5 910,85 wls sl 4

(HSE) (eSSl coblong 3 (oot g b oo a3l SAT) (33 )95 pow Semnty (251 513531 0.3 33 (9995 pow Jeoaiiliy Joro ) S5

ip

)5 ey g Cublagy asliling

19y pGus) /1€ oylaid /V sla


https://jhsw.tums.ac.ir/article-1-5757-en.html

[ Downloaded from jhsw.tums.ac.ir on 2024-08-01 ]

E
iE
=

)5 o) § Cublsgy aslilonsd

194 pls) /1€ oylaid /V sla

b yeds (3o slo waibT )3 0T 1 )ge Joloc § 93)6am i) Al )y

(Y SAT I35 0 5 5 (39395 yaw Seamnty 2l ) 5132 3L 990 LML Y Jgur

s 2590 Slegdge i

g o (i i (s « Saljge « Kol S i

O£9) bt 935 (] ool g

G a S el aeSzed lailind 8 S S5 g9

w5 035 o)l g G 5055 (gl ile (pantS el Jlad 5 Sl b b g s O35 oS &5
g AREB 3 5L S5 gy )0 )l Saedtugn jeb & R

s Sy bl e 57 Jelss S L o shee Jolse

abii Vo o pobe 60 re (oSl )

e 3 VAN 5 (o slaglygiw, OLS,E 5
T, wolg> a5 wis, bl leogd cus LSS
il 0dg (68 i BB ooy
O35 o Sy b))l @S (1) Jguzr 5o
el ool ools Lis w9590 sails bl o
O Sl gt csalin ooz (nl j3 a5 j5b ples
VOV )3 (33,97 o Scwmr) (o 32 9590 Joma TYY
Ol g 5o e WV 5 hawgie mhaw jo Joe
bogie Sy gl o bl cpl Sl e wlbe
Ohgiw, Gl Al sl @ by e 3,50 Vo slows
Cowl ogd Cond a4y bogy o 0,90 OF g Suw lo
o WV ggame 3l ol Sy g 5o
sl olgiw, o Al il & bgpe Joxe AV
Sl 00gs logd cud 4y bgy o Jome AV g 2w
2l b b (58,55 pe S whaw
S sl olhgiey 4 b laailspal o
s chi- square 9031 ;o laogd cand 5l 5 i
(pV=0.008,chi- square)
slo Ohywy 50 03,95 Gol> adle
odwl Cewd O ZYAY loogd cund jo g 2PV ciew
0995 o E9eb plie (nl 4 az i b aS (¥ Jgu)
A VA i gle g, Glealsnal o
(F) ooz )0 45 jsb slod el 039y Ldgh Cansd

03,5 JeSS 5580 Sand Sy SLel e 2y
Slaal 5 iagh o S Ollaxde cole; sl )y
SHEWERNS oy o3l Gl ]y Giegh el
03g pb e b Cancd S a5 wl cols lielbsl
Al dasles ol wle e Sledbl 4

o anlllas 58 00 (5590 ,5 Sledlol als
e (azls ) eolaiwl LSPSS-22 (1381 5 5 ay 5,9 3
Byl Sl gl atls Jols heogs Ll
(505 (5 e £ 4 Ay 00 )3 5 Sls 8 ¢ jLns
S S PN FEVSE e

b s,
30 50,55 g Dol 4 baye Sledb
YAV Jolss gy 050 b SLl (LS
(V) Jsaz 50 098 s VYO 5 s oly5tm,
35 oo odolin a5 job les .cwl cud 4l
O97 0 W3 o)z Sy90 SLl %O o
ooy eols 7, @olgs 5 in cwl ools &,
330 o wely (5 Ghar 9 (VA) 58 T 51 o
O3 web e g (A5 G Dolg Sle n Feee
Aoy Felh e ol 5158 (WYY ,)) S


https://jhsw.tums.ac.ir/article-1-5757-en.html

[ Downloaded from jhsw.tums.ac.ir on 2024-08-01 ]

s)has oxaw —(30)3 3880 —(IWYs 0RLO —(18) Ab ~SPTiles S3gs

9590 g S lol (5l Ao 1T (LS )5 50 (48595 yaw i3lge &1 gy yo ledbl Y Jgur

5 o Cend S sy,
olaws KWR olaws KW olaws s

\VFY LAY sY AN Voo aly 3,55 e Aol Al
\e. AZYS Yy 70%.f AY Jocs

1 vy Y ALY A b aly o,

V0 AT f Zyyy " IELN)

| T ARE ) ol g ol slaz; Joe
WWE A3 00 AN va UESWY

\ 7 AR \ K50 9)lge

vE ARR VF VAW Y. £39 9 899

0 ASAY A AT v SaiS g ads S, 4 S,

0 AL i Tz ¥ S A

A AN Y AN 5 Sk g Sy sl e

i A ) 2o ) e 3 Fhe 4 dedo

aA AU o ALt Y osalie JB 118 oly cun g i 530

14 7x8 A v AL Y 5l;

g AT A ARR Yy Lol g

V4 AN Ve AR a ol 5 o o

i ARR ¥ A als 0338 ] guiae
OA AERY Yy Ty Yo oS

A AYZ q A2 \# b

Y AINZ Y AR o o
Ve AR £Y AN OA S 09 wgbye g S

Y 7YA D 5 78,0 A Sl sl

) Toe ARS ) eslio b by aS

N LAY \ LAY A a Jobss ols cens A

Y- 7o v 70 X b b || ST
) A ARR \ Loe 39 i y0 b

Y /. AR Y S5 5 Jhe oz Jelse

\F AR 4 ANA A colin b 28
VOA Zyay Y 75+ A a8 ab | ol 35 65 iy JB
£ T ARE £ s oSl L )

2 290 §IAE Fab ol 50 0595 o Scam 5 3 1AL Fub Jomo £ 95 oy BLHLY Jgu

* 0095 o S el L
P- value & ol g Wt ek Je e
BRRY VAY AY Voo olass Olysie,

Ve £7.0 I KW
\YO AY oy Slaws KYCRU
Voo 71,0 YAL Qo0
TYY VY. VoY olass Js
Voo OY A \\AS WSS

* chi- square

| g Cublagy aslilins %
o)

&)

19y pGus) /1€ oylaid /V sla


https://jhsw.tums.ac.ir/article-1-5757-en.html

[ Downloaded from jhsw.tums.ac.ir on 2024-08-01 ]

. .. E
1 g Cublagy asllind €
152

)5 S

194 pls) /1€ oylaid /V sla

b yeds (3o slo waibT )3 0T 1 )ge Joloc § 93)6am i) Al )y

5 950 6108 Fab (xS ol 33 (43 )95y Sy e 9 (39595 o A3l il (g LG H1LF Joar

P- value s ,»..:0)? = ::L» G0 S e
TS vy A- Slass ]
Ve v OYF | wop s
2 AA AY Slass
Ve DA AY | aop ol
YYY V5 = Slass
Voo fa,vy "R KWK F

* chi- square

35990 G108 G (xS ol 1 (43 )95y aF Lo Al g Fab Jomo £ 95 (s LI 1O Jgu

g5 L5 o 3> W5l g5
P- value s al,
AN VAY AY Ve olass Sy,
Voo 5.0 SN S
YO Yy 7Y Slaws 098 Cewd
Voo Of ) 6,4 KWN
Yyy \#e \PY Slaws &
Voo £a.Y YRy WSS

* chi- square

+5um/0.2mil <ds s TQC-SP 1560 Jo g (5325 oLTwd (31 yb 3l 00l (6 75 031l oo (55 polie f Jgus

S olMe (n oS S oM 2 e ol Jlas Szl | zohaw (5 polie :Siks J5 sl
(M) ouls 6); o)'l.\.‘\‘ (M) ouls 6)75 a)'l.\ﬂ odd L;)..f a)‘\..\il (M) ouds 6)"5 o}‘..\i‘ > 6); o)'l.\.‘\‘
Yavv,y FYOAY A4y f1ay,2) YYy

)9.L> uLo.Q R PR 4.:‘)‘ LQO}Q Cnd 9 Gu.u
CAOYY) Qo )0 (5 hom «050 (o0 odalin aS
51 canl 00 g Kol p 5l laasls il S i
LgLQ U‘)ﬁ""“") L) Jay).n So 40 Y‘O,V\ c)L.\.O.A U"‘
] 00
9 glhgw, JS ZYAYA o g;%‘” Olee
\V,‘A 3o LQ.,Q 9 el 00U ‘Ju)‘)f W‘S L‘bbsﬁ Cowd
1ogd Cand do VY, F g i sl gty as o
(V Js..x}) Gl 00l U’“")‘)f hwa.uc (;bjﬂ u‘).u:

ol adile o (6)lo Lxe bl | eogls oo onaline
S50 Sl 33 59,55y Sty gl 5 (5395 0
(p>0.05 ,chi- square) ois coslice cw)p

o oolin (0) Jyaz ;0 &5 b ol
sl Gl nl jo (0,95 Aol Slows g
098 Cuwd Gl 5 G (Ve )l ol 5,
&yl Sl 5 Bl Jg asl o (F0) o
(p>0.05,chi- square) ool o5 1o Lias

Bl es a4 99,9 wledbl (F) Jgoz o
slaghsm, slo albrul SS& 4 SAT


https://jhsw.tums.ac.ir/article-1-5757-en.html

Lo —¢0) aabld —spSiles (s3e0

)OS 388 —(, N0 d))

3
:

>
W SOV | 6 (T o)

< A/ pole 5\ / (e @ Abad |

R Y AU VAL | @A | A | AR -y ! i hid AL AL L LB RO A
oy o (e ) Ab AQYA -4 ASVA AQ\ VAL
M% o Lorg® fp oacep F60 AL ALY \0 YAQL AY VAQ4 M S <0 H D YAL VAL 400 4V AL AbA WAy

i ST oLeqbes A4 AYBA -4 AYA 3A0 ATYA oS o< AY C-AL 3A bLAL (40 -0
alnkanclial vl AOAL | At WAAL [ A AVO4 | FpE o ““q¢” A4 QAN 43 AL Vel AV AL
2 e 5 -y AVAA b Qb AL “A\ VAAD | R <74 AQ\ AAS Ab A 334 VA‘QA
) in b4 ASLA AY YYQA A0\ AAS | F3yrmiee € 5750 € of el A0\ AV AL veu 444 A4A ASLY

(e 7 (o B0 (0ol (o0 A AA A AA

0 oD iela ¥ Q0 VAL A4 TR Ab A | s fes” fo o8 B0 | ol Lo WL ASGA 4\ SR AL vy
i s 34 AY'BA A4 (PR 4A0 YAA kAL 4\ Q 4\ Q
< 50 3 AAAL Yo RN b $eh | SO oo € e oy o g7 6C 4A0 AV A\ WAAL | 484 AS'4A
< QL (A0 4\ -0 4AA WAQY | oo o y? s oe? -4 YA -4 YA -4 AV
Hol? e 7€ oy OO
see e 7 3 AAAL Q QU 43 VASA Afé ol o e € A0\ AV AL Y4\ YA AQ AAA -\
&3 oH o0 oo | oH e o
0 o sy 4 AN AL Q QU 43 YASL e 7 pene A\ SUAL | AU | v | AL | aA
e oL (A0 4\ -0 4AA WAV | om0 TP pd = e AL b L AQ 444\ % VAL
i v ofor o0 ofor v | ofor _ oovpe oo ov)e ofor ovpe oo
e\ ey s (1 ey

b 4 RN 660D Fp £ 5L [y G 0 g Tyof? b £ K s ol 00D o o 60 2 ok €

[ T0-80-1720Z Uo J1rJe'swiny msy[ wody pepeojumoq |



https://jhsw.tums.ac.ir/article-1-5757-en.html

[ Downloaded from jhsw.tums.ac.ir on 2024-08-01 ]

€
€
<

)5 o) § Cublsgy aslilonsd

194 pls) /1€ oylaid /V sla

b yeds (3o slo waibT )3 0T 1 )ge Joloc § 93)6am i) Al )y

s Slge 5 e Sinyd o gl 4y Yz
logegy 515 oS eslitul (my o) poye poes
bumo i o8 (Sogll aml 0 05 g Zux
Syge Byl g g Sy by 0 D9l (> g
ol,8l Jeong axlllas jo 3,k sl .ols conns oolaiul
J 0 B ¥ s edgaze o Goee ey Oy90
0055y Bl 0 eays disl> ol 8l el Jg wog
5 S )l Al b g aisg )5 o3l ol 8l bgiu
ol e s cal Jb o el asl b S
(S 03995t )3 cwyp 90 o8l 5 s delllas
&° &9.»99.@ J‘AS‘M‘O)‘)B JLAAJ Y.e-¥.
90 Ol )0 (1097 pe 0l ot Dl o Wil
ASb 50 andllas

50 Al edslice (V) Jgaz 0 aS job jlen
095 e Dol Eord (n ) G Gl
g Chang asllas L axs (pl a5 0g (o0
aslas g lel glie mdo Sl 0 (VF) o), Ken
L5"9‘> PN T o; I ) O‘)Lio.(b 9 Park
S 0S5 4z Gz Gl ) Epoge (al o)l
Slhbl oogass alex 31 bIGS Sp FHESUOA R
25 slogh g Sl Jdo ) (a98 SB)b S
0990 g (4.:L‘>)...MJT @S u..\...u u5.'afo 9 uT [ 9
Sl edisa) (e, Bl Jdo ) 38 (50,5 & e
Qé)?).w ué‘? Axlws P Y g 009 bl ﬁ.L»
(YY) e

adlbs (pl )0 gwyp 350 b SLlpo
Qo yd OV A o s sl ljgw, s, FYLAY
Coz 3o 5l lase (69d g Gl G aogd Cud
L osz (VJsox) &o,S oo soliiwl ol o Jele
oy lge ST s ails 5T Sogll g4 4y 4z
g5 ol 0955l & 3B ol @ Ol 5 e

8 50 ke (Sodl g5 5 e
@ baye bog cud 5 i slo )5,
(VJgaz>) canl 000 (ZOY,VA) (4E4,

Jolse e (V) Jguz 4 azgi L
55y il 5 58 5 Cand Dl osilly (Sl
JS o eolsul 590 S Cundg () R 9
ol 0595 3, J0ill pu 1ogs Candh g L ) g3,

Toba ) 00d (655 ojlail polie (nSles
TQC-SP Jow g (5p) oSws 3l oolaul |
Sl (8) Jsaz o £5um/0.2mil s Ly 1560
S8 00 oanlie 45 jsb les Cesl oad ool
haol oyse Jme YTV o le (5 505luil (2 SSlee
DR s &S del Cawd 4 eg,Soe TIAY A0
ke 05 65 5 sagSas FIOAY (5,5 o3l
sl 009 g ,Sie YAVYLY oulls (5,5 o5l

Syg0 Joeo YYV o 5l a8 ol las b
gl 3 Joee VOV ,0 (0,95 e Sea) o2
Slp oS 09 omb gl o Joe VWe g gt
plodl pos canl p3Y Jawgie Sy o b STl
bode 5 Jolse colss oz 5 i Slagss
sl jelate 4 oo el (Mol Sleladl
ol Jsid L5 5 S 6 s S & S
T
2 O e Dl perd adlhas cul o
Casd 4 %0+, Y addllas 890 slaasls il LS IS
S9y 2 (YU o> 0,50 Jeong axlas .oul
ol g0l ¢ lygim, £55 F 0 oays alol> ol 3
Olime 4 aS 0l Hlis ZYRA ) bgaaw 9 10,95
2 eman g0 Gk Ul 5 S s S
Olgse 1) AT cpul Jdo il oo asllao oyl


https://jhsw.tums.ac.ir/article-1-5757-en.html

[ Downloaded from jhsw.tums.ac.ir on 2024-08-01 ]

oy 097 (el slo (B 5o A5 5l S e
polie ol 5lasl o &l 501 5 b ool o aly
39 0oLl (g 9 Sl pur i) A58 2l 5o
Slaeged b 5992 0091 b e Llyd o |
a5, 0 Shasl oo ialdl jslate 4y 03y
009 5 e Judo oo lasbinl g Slislesl ol ol
oolitu) 1) (i slagslygiw; )3 (3995 o Ses
S (o0 4z g (Sl ok 5l 5 08
Sy ouild aallae onl @l (bl
G G, slalbpal e g
S polie elwl 5 09 laogd cud ol VA
Seo3 ok ) polie (sled a5 5 o5l
Cawsd & y09,Sen FINNAN L ) (S0l 5 o2 4,
S5 Oliwe 5> Gz sl snms (i oS ]
Sledbl @ arg b oG o2 Bl sk
el )5 398 so oanlive &5 job Glon (V) Jgur
S Jolge o Fogll e 5 g8 aboz 5l 0 lse
B0 s Slads slaai g £9d (S g5 cogdlly
o gy & byrye glaso,s (Sogll IS5
DSy Ly 5 o0 4 e85 boogd e 5 i
0 Se)y ol g 5 G el ply s
Jolse po by (g sl 55 (slo s3]
Wlgise 990 cnl JJo 05 92 5 S (6500
By Oloy 9 0978 (g5 0 gl (LBU
il laogh Cend b dglio 45 s sl i,
5 Cobus s g slaglygin, Jbo (g @
b o] 613 g5 g ditwd (55 Liaw HLS S Slaws
slaghs) 5l ami)s ol 5 i ogd cd |
Eroeio)S 52D Coy sl 6 gsiie g duaie
adgl olge g aisS oo osliiul (g 05 SLS 0,5
535 o L8 eolimul 5y0e b ()T o g i

Wlss 5 G b o] s Basl gsd 5 Cend g

s)has oxaw —(30)3 3880 —(IWYs 0RLO —(18) Ab ~SPTiles S3gs

5 Sl JS 0o OY 0 ) cus o (Sl
oaiiS S cbale IS b 4y (o092 g, (S
&35 2 o Slo oy g eolitl 550 Caz g |y
ol il Sl s IS, Jale 51 Syl
(FY) el eas gl 00T

S (5551 )3 (5 loline glis anlllas ol jo
WL 5T (g 50 (0595 e il 5 Lame (555
odalie boogd cud 5 sl oligie; o
sloylgiw, glaal al woye YA o o
3OS 50,5 jued l0gd Cand o 0 YV,VA 5 (i
(VJga2) 2900 plonl 39, Job yo plate Jolgd
azx S opl as 095 adllas 4o (YY) o) Sen g Verma
L oS (40,5 el Slads slaws 2ol58l a8 o,
S sk @l B3I s (59,55 5 (e lalS
WBL el g S oS 3900 (B el (b
OO s S w9 plate (6951 0925 (M)
O Sl Sl yais S e (58 5 S
Olosle 09500 et 4y 3,55y Dolg> 5l (6 2S5
b gl SU ol slgaas Y4V0 Jlo 0 HSE
S5 ywo 3 oolatul lal el slodil (gl Al 1o 40
Sz SiS e (el esliiul s b e
g, g ol Lo

lals bl &S as,o YOV adlas (pl o
Laogd Cund B 9o )3 B0 5 (w slaglysin o
Olgiy SXa0 30,3 VY o 5 95 Sal s iz
(VJga2) cnl 009y S 3l s iz (s sl
Sealpow el w0ls ylias a5 iolejl sl (o)
G ple e Sl s Sl boawlie o
oyalisl Lulel 5 (YO LYF YY) cnlgpglio
(OSHA) i codlags g siagl 001 13Y + o les
ASTM (%) ASTM F1637-13 (cla s, libiusl ¢
&lyp (YA) F2966-13 ASTM 4 (YV) F2965-13

E
E
>

)5 ey g Cublagy asliling

19y pGus) /1€ oylaid /V sla


https://jhsw.tums.ac.ir/article-1-5757-en.html

[ Downloaded from jhsw.tums.ac.ir on 2024-08-01 ]

E
e
)

)5 o) § Cublsgy aslilonsd

194 pls) /1€ oylaid /V sla

b yeds (3o slo waibT )3 0T 1 )ge Joloc § 93)6am i) Al )y

350 (@ O 5 )l gD G g8 50 5 mle O L
(udS g3 olo lis b ol b sl 18 sl
che SBhol Glie o o (] blas 5 (S5l g5
G e o] @l Glle Wl alie & e
plos 5o VL SBhaol oy b gl cdss
Sl S5 LB (F0) coal)ls Sooll Lyl
420 i B33 wd ol slo 1S el
O SBhsl 4z )0 10 AT S (09 5aed 9 Gl
9 Cel fhe (S SG e Job 50 iiimey 9 1S
a5 009l Ll 5o (A5 plp 5o Ceeglie jolaie 4

Ml Groe slagle gl s syl LiaS

S5 A

Glin o)lge o8 ) e ols lis anlllac oyl g0 ls

sl Jolge « Fogll lien 5 £55 aloz Sl 50,0 50
3 GHS £35S (0,5 515 e sl g5 il
0975 (£ 55,0 glis e au e Sglolas ) ilads slaas
QLS olani ()5 02> 525 9 (B0 gy Ol 9
3 O Sy gl S bl sla g
Cod Sl 5 G e glaglgi, slaails 5]
iyt Sy30 s SLl S TRV 5 el s a5
oSl s &y lawsgie grlas )3 (33,95 s S,
eyas 1 e Sl (5,900 o S Cpx
Lapoe 8lla 035 4 (995 o Sy 53 She Jelse
A 85 KB g 9 g S e o8BS
Waaglio g iz HhI Sl (5985 Coogas da Suts
Al Joe a4 conlin iSOl g Ll sl
odd 2y Sealyw 5 (hgedS 0D AT oS ok len
S5 G Seaglie Sl e (ol 4y S
@l ple g oo Glis 093 5l B plp s
ol 5l colatwl 09250 sl o laslivl g Lo yiolesl
e e ] Je ol sleplSe s

Ol le (Fogll 5 cushy el Jalse ol o
Soledye &5 Wigh oo LS 0k 005 9 S )0 5
) s slaglysin 53 b 5 (39,55 p D315
VN0 Jls 0 a8 cwjp j0 aies oo il
£ ¥ ol Golgm ads ol sl (YA) g9iz 05
ez b (20 5 o Rl sl oS Do,
Wlge 0,53 5 ol > (Jox ) 5,5 o0 b
S p g CSu Dl by Sy sl sole]
29 b Olhg, o Dolg> gand g g9 ol pli
g oolaiwl 0,90 adgl Slae (sudg slalic g4 4
Sloludl A Aol 99 0992 A—JjLM »9 u.?u uwg)
S 0297 e D319 5l (61 i S Solie
b om gololoe bLs)l addlas cpl o

S8l (9,95 j D0l o g (1997 p S
Ol sl sl Wilgs oo Yozl g9b90 cpl Judo ais
ey ol Jb hyls S, ol as asl
O29% e D3lsm Cud g B8 (a0 LIS pas
2 sloaaly Lo & sl el 31y 15
3oL oylae ZYYLE jo adlas opl o

s isS 200,50 oslawl o)laslbinl e e
Ol 3 Gt 2 g Sl ey b b eled o
oy ey 0,8 ol Sy e ol )
5 05 Semy 0T o e S (35,
058y o) e Gla Thy (S iz 4 ol
a wsls alxl ), Sen g Way Li a5 glaslao,o
Olginy 5o b 5 53,55y 3l (6 25 i Holate
Sogllcdls o1yl SKhol g o st sla


https://jhsw.tums.ac.ir/article-1-5757-en.html

[ Downloaded from jhsw.tums.ac.ir on 2024-08-01 ]

& e a5 Al goli sl iy oly e b ymaS
G axg L (Y 0gd oo SEasl 8, YU

sl 2S5l ookl sy oo Hl5 4y 00l (Lo 3)l5e
Sl o Lo gl Bone sla)les L 553 05
lo oa ¥l 5 Cugl) 0925 a5 o ails il Jo
P3Y Ngdios wgmme (Sl 48l SELY <o

Lol 55972 5

e‘.))»\é 9 ,&m.’
G 5 4 Shel adS (6 o 5l aliwg
PRCSIWIR) Lg)l.io.:e axJUas tbl.?u‘)é‘\s)‘;wﬂ(-“d‘“

20,5 < G;loy.‘é g S

REFERENCES

1. Bakhtiyari M, Aghaie A, Delpisheh A, Akbarpour
S, Zayeri F, Soori H, et al. An epidemiologic
survey of recorded job-related accidents by Iranian
social security organization (2001-2005). Journal
of Rafsanjan University of Medical Sciences.
2012;11(3):231-46.

2. Mousavi SME. Epidemiology and Ettiology of
Orthopedic Accudents During the Work. Quarterly
Journal of Rehabilitation. 2002;3(1):29-34. eng
%@ 1607-2960 %[ 2002.

3. compsource. Top 10 Most Common Workplace
Injuries The Workers Comp Experts: compsource;
November 20, 2012 [cited 2013 26 september].
Available from: http://compsourcetpa.com/top-10-
most-common-workplace-injuries/.

4. Mustang WG. Slip, Trip, & Fall Statistics Week 13
—March 22, 2010 [cited 2013 19 september 2013].
Available from: http://www.mustangeng.com/
HSE/HSE/Pages/default.aspx.

5. Jahangiri M, Jafari S, Miri F, Keshavarzi S. Slip
Risk Assessment in Different Parts of a Hospital in

Shiraz University of Medical Sciences. Journal of

s)has oxaw —(30)3 3880 —(IWYs 0RLO —(18) Ab ~SPTiles S3gs

S9> asllhas o llSes 5 pled Wed oo dnog
o shee B s Loy iaS WioS e
et 3y L e abe ;o Sllwg (5 oS
odily (g 4 Sely 9lgS oo (RIS ST 0 S Bres
Oy oly e 5 Sy oasze) wlale a
&S eles a9 ot oyl Zohw 55) 2

ol cpl aS ool il 1y sy oly e b j2aS
Sllug yrals s S ol (g o yioli8l cels
i 5 LS gl Gl Js @) L g
O o D9 s u*5) o) o> 5998 e s)lwb
ool als 4y Jdo ay Yl 50 S mhaws (59,
S e a5 Gee slasl b o 50 b >

Ergonomics. 2014;2(2):49-56.

6. Courtney TK, Sorock GS, Manning DP, Collins
JW, Holbein-Jenny MA. Occupational slip, trip,
and fall-related injuries—can the contribution
of slipperiness be isolated? Ergonomics.
2001;44(13):1118-37.

7. Executive HaS. The assessment of pedestrian slip
risk The HSE approach: HSE; autumn 2004 [cited
2013 21 SEPTEMBER]. Available from: www.
suyaphan.co.th/sefty/safe9.pdf.

8. Lawrence J, Williams I. Slips, Trips And Falls
On The Level. European Operations: QBE; 2006
February 2006. Report No.

9. Collerton J, Kingston A, Bond J, Davies K, Eccles
MP, Jagger C, et al. The personal and health service
impact of falls in 85 year olds: cross-sectional
findings from the Newcastle 85+ cohort study. PloS
one. 2012;7(3):e33078.

10. Ayres T, Kelkar R. Sidewalk potential trip
points: A method for characterizing walkways.
International journal of industrial ergonomics.
2006;36(12):1031-5.

11. Grongvist R, Chang W-R, Courtney TK, Leamon

| g Cublagy aslilins %
o

)6

19y pGus) /1€ oylaid /V sla


https://jhsw.tums.ac.ir/article-1-5757-en.html

[ Downloaded from jhsw.tums.ac.ir on 2024-08-01 ]

| g Cublagy aslilins %

)5 S

194 pls) /1€ oylaid /V sla

b yeds (3o slo waibT )3 0T 1 )ge Joloc § 93)6am i) Al )y

12.

13.

15.

16.

18.

19

20.

TB, Redfern MS, Strandberg L. Measurement of
slipperiness: fundamental concepts and definitions.
Ergonomics. 2001;44(13):1102-17.

Canadian Centre for Occupational Health and
Safety Search HOAPCoH. Prevention of Slips,
Trips and Falls 2013 [ August 10, 2016]. Available
from:  https://www.ccohs.ca/oshanswers/safety
haz/falls.html.

Farokhi F. The Statistical Report Work-Related

Accidents In 1393. Social Security Organization.

. Chang W-R, Li KW, Huang Y-H, Filiaggi A,

Courtney TK. Assessing floor slipperiness in
fast-food restaurants in Taiwan using objective
and subjective measures. Applied ergonomics.
2004;35(4):401-8.

Chang W-R, Grongvist R, Leclercq S, Myung
R, Makkonen L, Strandberg L, et al. The role
of friction in the measurement of slipperiness,
Part 1: friction mechanisms and definition of test
conditions. Ergonomics. 2001;44(13):1217-32.
Gronqvist R, Abeysekera J, Gard G, Hsiang
SM, Leamon TB, Newman DJ, et al. Human-
centred approaches in slipperiness measurement.

Ergonomics. 2001;44(13):1167-99.

. Leamon TB. The reduction of slip and fall injuries:

Part II—The scientific basis (knowledge base)
for the guide. Elsevier Ergonomics Book Series.
2000;1:183-8.

Dienstbiihl I, Michaelis R, Scharmentke M, et
M-AB, Roskams N, Herpe SV, et al. Protecting
workers in hotels, restaurants and catering: Dietmar
Elsler — European Agency for Safety and Health
at Work; 2008.

. Yarahmadi R, maridi P. Health, Safety and

Environmental Risk Assessment in Laboratory
Sites. JHSW. 2012; 2 (1) :11-26URL: http://jhsw.
tums.ac.ir/article-1-10-fa.htm

Hosseini S, Rezazadeh-Azari M, Taiefeh-Rahimian
R, Tavakkol E. Occupational Risk Assessment of
Benzene in Rubber Tire Manufacturing Workers.

International Journal of Occupational Hygiene.

21.

22.

23.

24.

25.

26

27.

28.

29.

30.

31.

2014;6(4):220-6.

Golbabehi F, Ghahri A, Mahdizadeh M, Ghiasuddin
M. Risk assessment of welders’ exposure to total
fume in an automobile industry. Journal of Health
and Safety at Work. 2012;1(1):9-18. eng %@
2251-807X %[ 2012.

Halvani GH, Khezri SM, Moghaddasi M, Bafghi
MS. The Use of accident indicators for risk
assessment monitoring in design and construction
phase of pelletizing project, 2016-2017.
International Journal of Occupational Hygiene.
2017;9(3).

Jung K, Schenk H. Objectification and accuracy
of the walking method for determining the anti-
slip properties of floor surfaces. Ceram Acta.
1991;3(1):29-40.

: British Standards Institution, “Road and airfield
surface characteristics. Test methods. Method for
measurement of slip/skid resistance of a surface.
The pendulum test,” BSI 2011, London, England.
Ceramic Tile Institute Of America I. “Floor
Safety Reports: No. 3,Endorsement of Portable
Test Methods and Slip Prevention Standards for

Existing Flooring 2001.

. Peebles L, Wearing S, Heasman T. Identifying

Human Factors Associated With Slip And Trip
Accidents,Research Report. 2005 382.

Executive HaS. Slips Assessment Tool HSE.
Available from: http://www.hse.gov.uk/slips/sat/.
Heath (HSE).
Assessment Tool, from: HcSA, http://www.hse.

and Safety Executive Slips
gov.uk/slips/sat./.

Jeong BY, Shin DS. Characteristics of occupational
accidents Chinese,

in Korean, Japanese and

Western Cuisine restaurants. Human Factors
and Ergonomics in Manufacturing & Service
Industries. 2015.

Park MH, Jeong BY. Characteristics of Occupational
Accidents by Type of Parking Lot. Journal of the
Ergonomics Society of Korea. 2015;34(5).

Li KW, Chang W-R, Leamon TB, Chen CJ. Floor


https://jhsw.tums.ac.ir/article-1-5757-en.html

[ Downloaded from jhsw.tums.ac.ir on 2024-08-01 ]

32.

33.

34.

35.

slipperiness measurement: friction coefficient,
roughness of floors, and subjective perception
under spillage conditions.
2004;42(6):547-65.

Health And Safety Executive HS. A recipe

Safety Science.

for safety,Health and safety in food and drink
manufacture. www.hsebooks.co.ukSecond edition,
published 2015. 57 p.

Verma SK, Chang WR, Courtney TK, Lombardi
DA, Huang Y-H, Brennan MJ, et al. A prospective
study of floor surface, shoes, floor cleaning and
slipping in US limited-service restaurant workers.
Occupational and environmental medicine.
2011;68(4):279-85.

Nemire K, Johnson DA, Vidal K. The science
behind codes and standards for safe walkways:
changes in level, stairways, stair handrails and slip
resistance. Applied ergonomics. 2016;52:309-16.
Powers CM, Blanchette MG, Brault JR, Flynn J,
Siegmund GP. Validation of walkway tribometers:
establishing a reference standard. Journal of

forensic sciences. 2010;55(2):366-70.

s)has oxaw —(30)3 3880 —(IWYs 0RLO —(18) Ab ~SPTiles S3gs

36.

37.

38.

39

40.

F1637 A. Standard Practice for SafeWalking
Surfaces. ASTM International, West Conshohocken.
PA2013.

F2965 A. Standard Guide for Selection of Walkway
Surfaces and Treatments When Considering Aggressive
Contaminant Conditions in Commercial and Industrial
(Not Including Construction) Environments. ASTM
International, West Conshohocken, PA2013.

F2966 A. Standard Guide for Snow and Ice Control
for Walkway Surfaces. ASTM International, West
Conshohocken, PA2013.

. Ziaei M, Ghomshe T, Farhad S, Mokhtarinia HR,

Maghsoudipor M, Hamzeiyan Ziyarani M. The
effect of change in the design of shoe’s sole on the
human stability during walking. Razi Journal of
Medical Sciences. 2013;19(105):46-53.

Chang CY, Li KW, Chen CC, editors. Variation
of friction coefficient of floors under five liquid
contamination conditions for prevention of slip &
fall injuries in restaurants. Industrial Engineering
and Engineering Management (IEEM), 2015 IEEE

International Conference on; 2015: IEEE.

wicp

| g Cublagy aslilins

)6

19y pGus) /1€ oylaid /V sla


https://jhsw.tums.ac.ir/article-1-5757-en.html

[ Downloaded from jhsw.tums.ac.ir on 2024-08-01 ]

Journal of Health and Safety at Work Vol. 7; No. 4; Winter 2018

Slip risk assessment and factors associated with slip accident

in commercial kitchens in Shiraz city
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! Associate Professor, Department of Occupational Health, School of Health, Shiraz University of Medical
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Abstract
Introduction: Kitchen workers are in danger of slip accident because of slippery surfaces created by
contaminants like grease, water and food material. The aim of this study was to investigate the prevalence and

slip risk assessment in cooking sites of Shiraz.

Material and Method: This cross-sectional study was conducted on 322 cases from commercial kitchens in
traditional and fast food restaurants, located in Shiraz, Iran, who was willing to cooperate in the project. (The
total number of restaurants was 1303 cases. And simple random sampling method was used). The risk of slips
was assessed using Slip Assessment Tool (SAT), developed by Health and Safety Executive (HSE). Prevalence
of slip accidents was investigated using a questionnaire among kitchens staffs. Roughness coefficient was

measured using Roughness Meter TQC-SP1560. Data analysis was performed using SPSS-22 software.

Result: The level of slip risk was at moderate level in 47% of studied kitchens and others had low level of slip
risk. Slip risk level in kitchens of traditional restaurants was significantly higher than fast foods. The average
value of the measured surface roughness was obtained 4191/39 um. The highest and lowest, respectively 4458/2
and 3977/3 pm were reported. The prevalence of slip accidents was reported to be 50.3%. Most of slip accidents

was occurred in the kitchens, and when the floor was wet with water or contaminated with food products.

Conclusion: The results of this study showed that due to differences in the type, method and time of food
services and also workload of personnel, slip risk in kitchens of traditional restaurants was higher than fast
foods. Approximately, in 50% of studied kitchens, the level of slip risk was assessed as moderate. Some basic
interventions in spillage control and cleaning procedures, floor surface characteristics and using slip-resistant

shoes are required to reduce the risk of slip in kitchens.

Key words: Kitchen, Restaurants, Shiraz, Risk Assessment, Slip
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