[ Downloaded from ohhp.ssu.ac.ir on 2026-05-06 ]

AR e | ol osles | ool Jlus Cadls <5 ¢ ,15 Caiblogo \/
Jui g (5391 (U9 gy 3 0Ola! b dwosms (gl jlow (G 39 e S 3 (303
(ETBA) &0

T8 Il daa () g e (LIS

ouaSy
7 Lol lay ;o gousin Golgx Aludan wasin (SO Sl Slppas 5l oolawl e 4y 1 doddo g dlio

B Sy (2l aslllae ol Bas S e e lojle 5 9)8 4 SIF laaie a5 sas e

o ETBA o, 5l ool U dilagy olSils 15 cos glasbi Lo 5 S ‘@ 0, |

Orblas b sl a5l col glashl g jlaw 5 ol gleolKiws daadS dajy 4l 1 45 (g,

So g yedy sl eslinul b cnl el (g oW S Sl 9 s b ol g Ol et

) 025 4l 5l laghl 5 olSiws adS .0us )5 alxil 04 Juate (6 e mam 99 o) 4 a5 ool oY ANV bl yo &b
20,5 oS5 ETBA S 5,15 06,15 slaolSins! g Sliagas 51 o jn gl o (cuyp ol Blas QY A oy dy Fa b

&W)C.'a.wds‘s)ls oliw‘b)...eyu).‘b‘_g‘f W) A.a...uL’?r.A d.«Js' tS.w.v) Q«.\.Cjkb.*LwLw 09.’>9.A é}‘}a

A dlore il S Toazee g dlganinn oo, Sl g ailge cuils sl v 51 YL 713

AML?:A 4.:5JL> 9 4.;..]5‘ g_i.m..a) 9 Ja..o.i: ETBA g_?).:)ls Lg)lf olilm..)‘ 9 oKiws Y)Y 6‘)—’ : Lﬁub RO Y WJL.» ‘WJQU @L.wg).w
u)| ""MB )‘ WL:) c)l.w 9 &.&‘ uLo.o-Lw LSLQU""’U 4.».15 aS b}.o; UQM L‘bu’_w)).o Aab)f d)—lp—a—uu—u)kLud)lel_l))‘
(JGM ETBA L}”ﬁ) La Lbelia—uu." 9 u‘).,.e,m \Sﬂm) LS’L))‘ )| J»ol} @L..a J......M..u )‘.)5?).) LS“"“L“'A )‘ oolai_ul l_; Ao QL._M:)LQ...;
O (JeB bl e Sy lylo aoy0 OY i)l Joud B Sy o Oljgad doj0 AV aS 5405 J—d 5 g5, ol b,
i Jad B sy sl o0 ¥ L g gllasl Sy o ws o sl g 15 cilage(ETBA) &l ge

oAl (090 Bib gz 0 mlie parass cauugll 4 wlg e anlllas cpl S (g g AR Ne-he(OF 1Y cedles

23,5 oolaiwl (Jgud B mlaws 4y &ole> Sy yialS g ol Lo sl

[ DOI: 10.18502/0hhp.v4i1.3139 ]

. - - & \
O (el 5 18 o Sl (i 08l (oulid)lS
i Ay S pole olKsls cutligy saSiils (glad > coilag 09,5 (sipe
Sl el s edllaghy (S pake olSiils cutlagy 0aSiils (slad > Cuilags 0g,5 H( SeeolST Kivly) allie w0l
(m.salem@bmsu.ac.ir : g ssinss) ®


https://creativecommons.org/licenses/by/4.0/
http://dx.doi.org/10.18502/ohhp.v4i1.3139
https://ohhp.ssu.ac.ir/article-1-299-fa.html

[ Downloaded from ohhp.ssu.ac.ir on 2026-05-06 ]

[ DOI: 10.18502/0hhp.v4i1.3139 ]

b dozmo g (Gliwg pw (B

Jbo 5ol )5 Gladaze (n 3Lk 5l (o Gl Lo
5L b e sylen g ol BAAFS osacsVLI o Yo
K@D S PRI

oyl o 5o damie (S Sl Dl 5l oolaiul cle o
O iliste slacions | aies 5SIE L > jgae e BT g
S5 3 6 o Gn sl Ul 4 4z ol
2 03l U sl prizmen 5 lhler 5 OIS,
BV (B) e 15,55 elos apanl 51 S Sl (clpmpas
& WS 0 SBIEn Gl negSye 5l k2B BB 55
U oS o Jodo e als 5l (S (S8 55 R (Ve o
sdelcawody Jll g (Ml 1,0 jo Jdad @olg>
3,50 OAY AYAE Jlo 5 1eiS el Sy olojles Lo
Dzl ooloz, K855, 0 S

5 O e 5 plr &5 Gl Bl 5 plulis
Wlagwl 4 S)ls cel wilg oo &5 ol e
Ope N Cemilaze b g SV game (Dl o oleg
2 Sl b slaghy, ()l (el 4l S Saa
Sty 125 5 b 58 5 Bd el las Lol et
del g 655 (2bo)y Oy wladlhaswss Je8 b mlas b
2 Gyl ngesisael 5 o n)lS 5l (K s bl
Wb oo i (ool (o) 22 (Sl aflie (o yiwd

Sear) 353 5 Fupde b Jyol Sl (S paby &S
L olbbuw @S by, ol 0 .ol oolys Ls (MORT)
Loy bapts 5o @35l slaglbr (2bo) Jol I oolinul
weyas o Alide Sl (VV)ogd oo plxl Sldes
L Gy ol s Sl 485 Sppo oz 5 olnl 0 ETBA
@lolid 5 phuas (ol (o) 59 Sede ST S lgreay
i) S L 5 bgy ilaas wiledged (e T e
OISl <80 S8 wdsi wly ;o ETBA (g, a0 S
s lre GlocSn; (itdn 03 (aside isls el

Sls oz Sty slagss il atwlss b ol o1 51 sk

oo (gL slou (§ 39 protmnw Sy (23

doddo

Wlgge g Wt a3yl Jid slo e g D0lg>
5 S SN S5 2 69 el 5 e S
s olen b oalsls Ky (Maxsl anls lisleeslsils
S oS Jrood S 2 0l (oorfian pd sladi o Wl o
i Eolem opdlay il ISt s o] (o5l il
oud 35l WS oo Jeem Gl )5 @ |y S sleane
e Ve U F gl b dol G i i 430 a5 ol
Olosbe GBI Gk Mol ol it a5l i
i clolr s 4y S he aekes YV L S Wl
A3 o g,y (VoYY o) 15 L das e slacs loms s (FVA= < +)
ol ) sy B oo 00, sysly L5 Mol bl
g e sloai o JJo 4 Yo el 5 VAL Sl AlBL
Oy Cews 3l alez il ol Gl ylon g Soly> i il
Sl Sleys sleanje g adg (ol Jide wul e (s )8 slajg,
5 s len (o anpm wms o 0Las o ysl s ()09 0 S
VAL YS Gaekes YO+ saseecsVl 5o L5 L s po (glans]
Oezmed (oS oo s | o (ABL adgs ) 0o
ek OVIO LIl js Yo d-Y o8 Lo o Lid slacasl
Yoo A-Yeeq Jlo o sde LAl adss 5las,s 8 L Ys
Al (V) ol 03gs Lo Al odgs FIA L LYs enly 5415
Ely 5 S Loy g Coms s o8] g Lol 5l 5
ol 3)lae dad a5 s oy drd sbalass 1o (6)lsST
losl Lawgs oaedlel 5 51 56 Eolym Lol gab .59 cod
5ol ol VAR 5 Jha YA OYAF L s elexx! el
(Pl oolog; @sd 4y yomie alol> VoA g )8

bt I Cusle a4y azgs bl <ol (LSS
3 0jg) R s gydg) I e 3 ool Syl
oo iy locadle wiolS Aeer ooV
Al Yo n (O)gd o 093 L5 50 sauS el slacuu!
Vool Gigmm 03 olrs (il Sudle a8 S

e oSV b 631 oo i o Eetlage Sl aielS



http://dx.doi.org/10.18502/ohhp.v4i1.3139
https://ohhp.ssu.ac.ir/article-1-299-fa.html

[ Downloaded from ohhp.ssu.ac.ir on 2026-05-06 ]

Ol: 10.18502/0hhp.v4i1.3139 ]

w02 (gl slos (3 39 o Sy (25

Sey el SIS 3550 0 9 J53 S8t St rlans sl
i 7SI (5551 45 20 00 (LS £9:b90 (n aisg ogllasl
@ 5l g Cel ool plulis slass sl 5 elo bl =5
Jlo 0 a5 ciagh 0 (eSS (VP)sls (5,68 pladl
o9,y ol plel LIS oot mls 51 S gl Yoo ¥
» 1, 3C L Control Change Analysis ol 4 saox
sdude 4 hgy cpl oS glul ETBA iy, Jaol Lulul
ETBA (39, 5| sreslr 5 jsoses S8 o] G
ol Sy syl sl 1298 Jlo o Lbsy ol 51OVl
o 23] el ool s jlae 4y ooV s
Sl aile 90 Sl aS 905 aseine (Slaal 5 &ilse 55!
ol 050 5 diol> £48g 4y o

Oygo il mlio 13 (6,500 Slallhe 358 )50 5 ogdle
5 Sl anllls & (lgice Lol inge 5l 45 col i S
O3 $9) » O 9 68 (3p @iy SRl e ol Ses
axly Cllas s o LKes 5 cm> (OA)E 0,8
Sl e o ohles 5 e ol com (VD plerd
3 Obler 5 lsasl g (Y )ale 5B 03 (sl
Gl S5 L) Br @iy 2lop slaased Slhs o
D05 0,Lol 5,

slgbwlon @5, 2 &85 Sjpe sbaow)n Gb
o8 Lo 4 aess b e e ol8asls Ll cos
Gy o OS] daxie o 5,155 ¢ o lesle yog
apezs pliwjlony 0,8 Sl Sy D)l sln O]
Jbo 50 &5 0390 Ol et (Sloys Spe (n 5 (03 5l (S
5 Gy oleyd oariis Sleas all Gasl VYes
39 5 waass 5o pldal eno S Slasl by
JUbl 5 plaly 5 o5 eaass Sload o ohgt paass
5% Ohlos slezel 590 38150 0 S o0003 SINICU pgay
5 Sl Sy b)) adllae ol Gan sl giS
Ol los ey Ll s (o) 5 68 slaolins]

YRR jlar | ol oybacs | slez Jlo | Ceodlas oU51 5 )15 cublungy

e dozo 5 (Gliwg puw B

g Dl Cud s Sy ()N 9 e e
Gl dbe e Supde slo)Sal) alex sl B0l 4t
LSes 5 Glisl s (VY] &80 mhaw )3 Eoly> S
Caio )0 Sy 2bi)l g lobid 4 SaSS ol eolal b
Sy90 Voo g S, VOF dalllas ol jo Bl (6 5ais,
S5 5 ol mls s lolis SUjlas osilly (5
a by 5 Jeily slass il &5 0g o S ETBA (gl
Elie Gy odd plulid Sy 890 YA 5 0V b os s
i L3l ezl i ol og welo,ble (g5l
(il D e slad g0l el Gasel
SIS g sl s o e L) Sleny (Sl Zu o
S s @bl o ) (Gl Sreoe o LS8 5 ail Sty
35 g e (V)N o 30 ouds plulis oSy,
Gt Sy ) Baml sladdllas VYA0 Jlo 5 o), Sen
5o sls plsl ETBA Gig,y 5l eolaal bt audy biw e
S 5l Laiye ogill Sl VAP adlhs o
IB YL Sy o0g0me yo o] jiis a5 w05 slelis
5 3r bl lajsd 6)ISeL (lr Blax o) ceai il
G )0 Sy (R8I Sz 0 Wl ool slaglls Lo
Al e O0D)asl e olfilel 5 5all «uiliygl slo
byl sl laddlas VYAD Lo o oSen 5 5550
calo Jlo o slagib 5l (S ohhs Glubs 5 el
Sl ploul 4 ETBA - g, 5l eolainl b sondig iy lio
FA oS as gllis s (6lSVFE o o550 g5 Ve legorme
5 oo Seyy ddlate (0 oy Ve WL Sl dilais jo do)o
Glac b ozl 13 bugie Saw, dibie ,o asye Y
LYl St 9)lse (i Co)ls (55, )1 51 o (So S
el Bualy gladllas o) Kes § (Ko pos () O)aiil
S ETBA i, 5l eslinal b b, Sy, ol 5 ollas
OLL by el pliw e Giole S g Glaleyus piacs
Gl b3l s s sluled 65,5010 Lgame isls bl

390 O Sl ol 5l as al plulis s Ve a5



http://dx.doi.org/10.18502/ohhp.v4i1.3139
https://ohhp.ssu.ac.ir/article-1-299-fa.html

[ Downloaded from ohhp.ssu.ac.ir on 2026-05-06 ]

[ DOI: 10.18502/0hhp.v4i1.3139 ]

b dozmo g (Gliwg pw (B

005 S Sl Jrwyy 5158 93 g Sl len 3
slr ol ol slodjsbiws 5 121 Sogy (gl plxl 5l s
Ol Lo alizee (Sl i5n o 00,5 7oy dud> gl
dsre b p3¥ o Sialon 5 gaatus Lol 05,555 0 4
aw @ Olgion |y gl cnl sl Uolye 0l plonl 250 e

() US5) 5,5 el o0 i

oo (gL slou (§ 39 protmnw Sy (23

SLEEY
Obowlom jo a5 ail o (sl oy g4 5l adlas oyl
ol o0,y plol 4 dllady oKiils @y atily 8 des

Al Jote oglad o cuilagy Jofue jgia> b (glawd> Lol

b AT AN

Sl slealdi s Laps g g Siligeas 0 oyl plals g AL FR |
Slagldi s ol e ;0 gl Blis al, alals - slsz
A L

et 33 85700 ks 55 3l bl

Brra 3 Bkl et s o580 Bl A,

!

S5p8 perems 33 S92 ge pdan 508 o lalid

~
2" A ks na N
MIL-STD882 xxi°1t Y

= o — .

b= ola Jo ol B4

\

\ oL

‘ alai Ty

‘ v

\

\

\

\

\

| —

} = - ;

‘ ( WP LA TSGR PR SR
1 aal MIL-STD882

| NG

| ~ -

\

\

\

\

\

\

G (ool 2l ds aor g b dsgill Sy ) dasdloee
MIL-STD882 » yluiteu

Sy plil Jolye ) S50

colooly sae ol e ol ) g VY. g0 goue
o 238 000 )5 5 58 s | Ogd Sl b o wed oo
OLE 1y e sae feldy 5 Jigels G wsh e )5 g
Syl els aily oy Jgi Jlo )Lé A somm Yo 000 o
bl b jo a5 0sdpe Jaito 00 18 G un 55, &S
ok 515 5 ol o il T 555 5 398 pdg e Toaome
S 5o Jg g 58 om sy (m adl (LS 5yl ool
OO (rigy Al p Dyl g 5B 5 e oY (o b,

i plmil i Loy slage s 4nlS sl o ol il oY

Sl (ol slaghl jo o)l slwbl (Jol
sbow g ol Oljmpex g L gl

Fecdy S ls s ol pll Gly ppY SOlpges

95 Ol j 99 4 45 e o g Slg A Y Sy Jlioms
0P8 Sl Gy el DS poled ol 0gy Jate (5550 o o
S 38 il SeST L e 5 208 Caley g )8 L)
4 e g & Jale (o S gl s 50 b
bl oo yecdy 00,5 o Jate o 4 K00 oo o 558

Feldy g 09 o0 (rgy e > pl jo adl (g5lge Y



http://dx.doi.org/10.18502/ohhp.v4i1.3139
https://ohhp.ssu.ac.ir/article-1-299-fa.html

[ Downloaded from ohhp.ssu.ac.ir on 2026-05-06 ]

Ol: 10.18502/0hhp.v4i1.3139 ]

w02 (gl slos (3 39 o Sy (25

us; u)}.a ETBA 6&05).,)15 )‘ oolazwl lJ 4-1?)40 u—"

Sy 28 eSS ETBA 5,015 0,90 V) gl legae
Sy 5l YL adgl Sy 457 (805050 50 08,5 anle adyl
5 Sl ool Gl IS alse s plslon Js S L8
bl oyl 1 pol Gaas 10 .00 ,8 Al 4,9l Sy
el oalsosliiwl MIL-STD882 o ouiadl)l 25 S,
(S obaxld ains T oo Ghs cal o laslial cpl e
O 5o 5 sk G Jleiml sdpe bl iz 5 5

e dozo 5 (Gliwg puw B

Feidy 5l sl s b Sl 0 o) plebs ol
3 Olges Aoy a4 pecdy wled Lol ol Jlous
o bl plebl Dl Ol gl 35 Jog [adad
b ot 45 anllas ol jo s gsbl 5 shiie uS
& Sl pliylon )3 99290 Sl aliniz g ool ke
LY vlaib oo g p alie gy T &) s

Olyed )0 gl Bl oy oS Lol (o9 iy
E2 695 2259 gkl g kw9 ol

59 QT 0o ol g ol blax aly 0s>g 5l Ceod ()l o
ol Dljgos adS g oo (riadae Sl slaslls g baolSiiws
"0 s Ol Bl d) 92y Sl el slaghl 5 b

Tob ee3S lp Iyl ele 90 ol cuS 5L S, g
S o o0l 3 Sy JoB BB g g o8 LB SLS p H JosT g Sy 2Ly pgw i
laazsl ETBA

Gshl VY oS YYY s VAR Legame anlllae ol po

Shw oiws BY 5 ol olKiws FYY ool gobl £Vl
6}5 Qm‘ 9 oKwo Y)Y 6‘;} (\Jﬁ“\’) KWW R
28,5 dcwle 4l 5 adgl Sus; 9 S5 ETBA S,

el oadosls LS Y 5 ¥ Jgaz ;0 S u)l5 ol digad

25 Tt 4 aS Cel wlol B0 Jels se> idu ol
AR IR R RECOY
i ) 9290 (65 Elgil plulis >
b ) 5 65 e s >
00,5 dgazme Gl SLl) wlge oLy 5 olels >

(5,1
Ol slony Oligard Ol s 9 (50l Copndg ) Jgaz
@)l 2l Cundg Cardy
3 lw 3,k Cgaro ol (N) Js sl
doyd ol yd Sy (Jlald aweye (Sl oy el Ol gy
A \YYY oy VAP VIY Yy Y YAYY YAS - Fyege
- \IY a AA/A \id1 yvy [FXWiy
/Y Y OFIA 0 Yo% s slashls
YAIf \led I4AVd Y&v - Y ol laolKws
OV/A Y YN Y¥ oy S slrolliws

YRR jlar | ol oybacs | slez Jlo | Ceodlas oU51 5 )15 cublungy



http://dx.doi.org/10.18502/ohhp.v4i1.3139
https://ohhp.ssu.ac.ir/article-1-299-fa.html

[ Downloaded from ohhp.ssu.ac.ir on 2026-05-06 ]

[ DOI: 10.18502/0hhp.v4i1.3139 ]

b dozmo g (Gliwg pw (B

Jos 361 55l bY olKius

oo (gL slou (§ 39 protmnw Sy (23

5wl oliwd 1wy 398 590 piwanw b Joxo
ff :Jﬁ)UO)M

Sy L S . . o .
" Ol @lgo S92 g0 &lgo Slaal &35l ks &35 e
49U adgl
gyl 5 5l eolawh SN8S G
Ay (g A gke ol S o
i o . Oy Jlail ol A s L
YC S e YB olfias ols Llis o e e o
o, 3kl 5l ool Lo O b - WA
- Skl B g S .
Uyl slamsls 5l oslitul G Sl 8, om
B okl o ol Blis o, cear &t
019 el po alg (w128 )50 pima b Joro
BA 15 31,5 o ylocis
" &y @l 39230 &lgo Slaal Sl 5 e
49U adgl
ol la il 5l eolawl L
. . .. RS G
S5 &gzl 5y obls 5l ool c
.. ‘ S R ) S
Gy bl s ol Ladle 0lS o ol . :
e 1L o S
C Sl s 099 Jog S glebh o R B ok
XLP (Cross-linked _pgass clapes 5l solizul e e T e
5 laste! O, w3k
o5 <z L polyethylene) &5
e Ol
6)l)hbléﬁ@}m6bﬁﬁsojbd)bf&ﬁ)&f T
Sl

Ui5u e sl oly w5 95liie (Sloed Coa-

3 2y Vo Sl G S o B b ety S5k ol
(O loged) oyls lo pion audy 4 s 550 bl i Olyges
M55 (elbin Sandy Sl 5 ) S idu g cely o3l
YA g ol sloolliws duo )0 FY dags p do 0 AY &) s
Oleizle wilbge aad iu ) b leghl wsjs
Ao, YO ol slaolKiws 0o )0 V0 dojyy do o VF o)
o okl isu )l e glagll ao o YO g jlew laolKiws
45 dgai aseiie 35 (535 e oBitglejl gusyp AV Jloge) il
doy YF 5 cl sleolliws wopn YV dapypy s, #IY

w3l o &) s 936 Les (slaglls

6ol Ll 5l bads g oy, 2STas ol lis b gy

g oy sy ANY aS g sbay aiwe ool Cuxsg 4o
FA) gy 5l sow Loy wog ol boadS asys QA
(ol slows 10 9250 YAP. olaws laciles o)l (as )0
3 b sl VAV legeme il o)l 5ype \YYE
alad Loyl oy FYIY &)l pits 457 Cusls 3929yl Lo
o, VAT 55 acdg b oads gy ol oiws TYY 5l 04
Solliws I sod Sl G 0958 e D)l s 42 bag
Al O e (Ao, OYIY) dcgerme ;0 392 g0
3 Slias alS O g Jog &l ol 4 (il sl 25
Slaisn S oS s9ed jatie (owyp o el ASu


http://dx.doi.org/10.18502/ohhp.v4i1.3139
https://ohhp.ssu.ac.ir/article-1-299-fa.html

cdarn 2 oyl slos (@ 32 oot S 5 (2035 b oo g (Giliwg ypw pBI

274

300

250

200
‘§> 150 86

100

50 3 10 5 13

0 - Ay adl) - 4
Ltb).»).\ )L:.M: 6&:51;[.: wl.v Lglmli:;...;o )L:-“’ 6[.&0&2..»&
Syle syl Mo jla o)l
olealy Seb Slias Ol pian Cordg ) logal

350

300

250
3 200
™ 150

100 45

3 1
58 * 1 A
).‘).u L.....; &L{ajbb wL\ L;LboLi.....ao L...a L;L&bclS.....;.b
Sle el Mol o)
Mésc uLm.) CAL\J wa; ML?:A 60% é"ﬁ‘ Ls d.:j.:L» Jb}) L: L&boLi».«u‘ 9 “—“)*Q’U k—i&-u.i) ‘51‘.:))‘ )‘ J..ab @Lu
Kz IE S b 65,54 Oypo 50 eoliiny Blse o Sty hw Slid woye AV oS Sgei aie ETBA
(V1o g08) doo s il 38 1) b Lo (30 (o] s hylpd 5 6,5 laore 4 axgi boadlad Jed LB

Sy g 50,8 oy plaS e ol s ailge

ls.s.B

o
o

[ Downloaded from ohhp.ssu.ac.ir on 2026-05-06 ]
w
o

b ol [l gz Slows

20
10
0
55 6 oollac s b o BB s g J5id S
RE

Ay Sy, Mgl S,

Sy ok T 510 5o 5l Gl Lo Glisie Sl mie ¥ o508

Ol: 10.18502/0hhp.v4i1.3139 ]

VAR e | Jgl osbenis | ey Jlas | cuoShas e f 3,15 oy


http://dx.doi.org/10.18502/ohhp.v4i1.3139
https://ohhp.ssu.ac.ir/article-1-299-fa.html

[ Downloaded from ohhp.ssu.ac.ir on 2026-05-06 ]

[ DOI: 10.18502/0hhp.v4i1.3139 ]

b dozmo g (Gliwg pw (B

O 5o a5 wil oo slojlaw Sl piaew 5l oolaiul pus

651.»[4 c\au)‘ ol.‘>).~:)| Aalf‘..\? u)lw&um)ﬁé‘f
g0 oS i o 4 ol w38

Sl Gl (Hlge (i o S a4 4z L
Lol Sy, dewlxe 00 5 slpiiny ol wely b o
Sy edlS el golpainn mlgn (6,05, 54 0505 aseine
ol mls 005 0 JeB B mhaw a4 Sldas wsys Ve
OhLhSe 5 Ly stlaas lawss oadplx] dslllacl aslllas iy
oalS el oS sged haiul Jowe ;o o5l anze b
ohl als ol Jlo sl 0sd o0 o8l mhaw & S
Olse ol Blax ) 5 9udS ceai b oliwjlan oy
Ll Jules YD 4V C 1) Sy mhans

s 0925 o a4y liw le sloisy 51 )k 5o
b Comdy Sl Sl b NS g e
Sy g 538, Vb g ol (rod a5 D095 o )95
Sy900 9 (ol Wi oo polie Bigel g comlio (5 laeSS
A ol ) ol

s &y bogype Gllwjlons cpl 0 Gp Glol Oyl
2 ol Bl d) 0gs ccasliol iS e (uoy Jlas]
Gy o g 3y obl 090 jezme (ol laghli 5 eolliws
s (IS Ceglie og YU ol olx 4y liw Lo Lol
Caly pleizle Ol g ol Glezle jo s len &)
oo A5 0D atie dslllae opl jo oy cplie o Ken
St Glwslam sl G hol Clilas alozjl el caS
Ol oo LolS i

QJ‘O )‘)5 LS"’“’L"AL’ Mos )d uL«...u)Lo.:.) u)| W

S as sl o ahad ol la sl ite 15T &) aS s sboay

oo (gL slou (§ 39 protmnw Sy (23

ool b apezs liwslony B ple GR095 o2l o
=5 Oygens (ETBA)LL> Ll 5 6550 obs, Jow
09 S5 2bsy b Ghey onl pe s S S 0Ll
S Byee o Blaal g sl s ;5 35790 Blge pn
gl 85590y 9 (omyn &lpe oliS Wgdoe olulid
BB o> Sl 5L 39290 @lge 4 4z b adyl S
Sews) gl g oloiiag oz sla)Bal; 5 &ilse il olojle
Olaw 9 ol Dl alS b o rolS JeuB B axa
legozme Wad (g lodS 5 lagy ol 5 ol (slaslls
23,5 eSS ETBA S 5,15 VY

Y Lo a5 sge Lasin adlhe ol 5l Jol> mls
laalllas 15 05,0 Jged B Sy, zrbans S5t oy
S et Qlslo 635 0 Ol e S5y 2 &S
2oy A g del Caws 4 plie @l wb pbml oLals
ool 5 Jys3 1Bt Sy (sl o plulid e
ordayy 9>l S0 &S 6,00 e o (V)wen
03guze 0 odd olwlid Sljdas do s A 18 C85 Oje0
Jlo 5o a5 cladlla o aizils S ege s Vb (glacKay,
e R I e AR
RN I T et e
doys YO 5 Glhow  asye OY) woje YA wal oluls
© 5k b JeB B ey VA g Jed B (ogllasl
“ 3 o9 JsB B Sy soyo ¥ L g Slsaes
(Y)og Hlasagass

GsTS Lags oualal glo imgss b axllas ol s
OLBes 5 SLalgly g (VAelasle 57 oli¥ly jo ol e
5 Sl 5l LB as o jls &l (V) (g Faisy, 4l )15 5o
il go A ySIl 0ls (YL Dol g (g 2050 Lapme

VIOV ¢l soghl aus )0 YIFY oy ao o FA o)
adad Cull laolliws aoyo FIYA 5 jlw slaolliws ws o

ULH..:)LQ...» u)|w.a.~u.».u}u«>5) GA).AB J..J\bd.so)}n 04‘450\)9.'



http://dx.doi.org/10.18502/ohhp.v4i1.3139
https://ohhp.ssu.ac.ir/article-1-299-fa.html

[ Downloaded from ohhp.ssu.ac.ir on 2026-05-06 ]

Ol: 10.18502/0hhp.v4i1.3139 ]

w0 b sloay (8 1 i S 5 (23!

@ Doly> Sy Aol g bl slogals G3ges )b
B9 oslaiwl Je8 b6 mlaw

Soyad g Sis

dsiee Oly @b R ol 5l Sas b
ook SBT ozt s Lo (glad > Coblag p i
oy oled g liwylon G e Jotun (5
S S e R P S

IVATON

1.Haméldinen P, Takala KL, Saarela. Global
estimates of occupational accidents. Safety
Science, 2006.44(2):137-56.

2.Shalini RT. Economic cost of occupational
accidents: Evidence from a small island economy.
Safety Science. 2009. 47(7):973-79.

3.Askenazy P. Innovative workplace practices and
occupational injuries and illnesses in the United
States. Economic and Industrial Democracy, 2001.
22(4): p. 485-516.

4.Bakhtiari M.  Epidemiological ~ Study of
Occupational Accidents Registered in Iran Social
Security Organization (2001-2005). Journal of
Rafsanjan  University of Medical Sciences.
2012;11(3): 231-46.

5.Cawley JC. and GT. Homce, Occupational
electrical injuries in the United States, 1992—-1998,
and recommendations for safety research. Journal
of safety research. 2003;34(3):241-8.

6.Patterson WB. Occupational hazards to hospital
personnel. Annals of internal medicine. 1985;

102(5): 658-80.

YRR jlar | ol oybacs | slez Jlo | Ceodlas oU51 5 )15 cublungy

wlle sozo g (Gliwg yw WBU

Jlail poe 5 o)l oly Caglie o5 YU wlgs e o] BYs
o Lol ol @mse sl 9 o)l Glaoly 4 b s clie
) oly Caglia LialS anle Mol Sloladl plal sges
s eole Blis al, s gl i &) e ) ooliol
laghl solr (SLdly (gedS 5l eslinal @le 5 con
G Sy ghe Wlgios polhe IS 5 pesi 9 B2
ol @l ) coleys was als JoeS hB o> U, (S35

gz 0 mlbe parasd gancadsl lp g e adllas

&bo

7.Daggett, D.M. and D.A. Graves, Electrical hazard
warning system. 1998, Google Patents.

8.Taylor AJ. Fatal occupational electrocutions in the
United States. Injury Prevention. 2002;8(4): 306-
12.

9.Kiani, M. and s. Bazmi, Electricity and its
complications. Iranian Journal of Forensic
Medicine. 2007;13(1): 38-44.

10. Vincoli JW. Basic guide to system safety. Vol.
18. 2006: Wiley Online Library.

11. Ericson, C.A., Hazard analysis techniques for
system safety. 2015: John Wiley & Sons.

12. Booya M. Safety analysis of a corn processing
industry by energy trace and barrier analysis
method: a case study. Iran Occupational Health.
2007;4(3): 27-34.

13. Zaroushani V. Risk assessment in a foundry unit
by energy trace and barrier analysis method
(ETBA). Iran Occupational Health. 2010; 6(4):7-
14.

14. Mehdi Nejad, M. Risk assessment of electrical

power in some slected wards of Baquiyatallah



http://dx.doi.org/10.18502/ohhp.v4i1.3139
https://ohhp.ssu.ac.ir/article-1-299-fa.html

[ Downloaded from ohhp.ssu.ac.ir on 2026-05-06 ]

[ DOI: 10.18502/0hhp.v4i1.3139 ]

b dozmo g (Gliwg pw (B

hospital using ETBA method the effectiveness of
the controlling method, in Department of
Occupational ~ Health  Engineerin.,Bagiyatallah
University of Medical Science; 2014

15. Nezhad, A.Z. Identification and Safety
Assessment of the Hazardous Zones (Unwanted
Energy Flows) in an Construction Project at the
National Petrochemical Company by Application
of ET and BA Method J Appl Sci. 2007;7(19):
2769-75.

16. sarsangi v. Detection of hazards and risk
assessment by ETBA method in central heating
system in Kashan Shahid Beheshti Hospital in
2013. scientific journal of ilam university of
medical sciences, 2015;2(23):12-20.

17. Kingston J. Barrier analysis analysed in MORT
perspective. in Probabilistic Safety Assessment and

Management. Springe.;2004.

oo (gL slou (§ 39 protmnw Sy (23

18. Ghanbari Kakavandi M. Risk assessment of
Kermanshah gas storage tanks by energy trace and
barrier analysis (2014). The Journal of Qazvin
University of Medical Sciences, 2016;20(5):52-9.

19. Habibi E, The comparison of ETBA and
HAZOPS techniques. Process Safety Progress.
2011;30(4): 356-59.

20. Nezhadali, H., S. MORTAZAVI, and A.
Khavanin, LPG storage spheres risk assessment
with FMEA and ETBA methods; 2008.

21. Rahmani, S. and M. Omidvari, Assessing safety
risk in electricity distribution processes using ET &
BA improved technique and its ranking by VIKOR
and TOPSIS models in fuzzy environment. Health
and Safety at Work. 2016;6(1):1-12.

22. Editor, w.S. How to Check Earthing at Home.
2019; Awvailable from: https:/Mwww.wikihow.com/

Check-Earthing-at-Home.



http://dx.doi.org/10.18502/ohhp.v4i1.3139
https://ohhp.ssu.ac.ir/article-1-299-fa.html

[ Downloaded from ohhp.ssu.ac.ir on 2026-05-06 ]

Ol: 10.18502/0hhp.v4i1.3139 ]

w0 b sloay (8 1 i S 5 (23!

wlle sozo g (Gliwg yw WBU

Risk Assessment of the Najmieh Hospital Electricity System using Energy Trace

Original Article

Ot

Received: 2019/12/08
Accepted: 2020/04/27

Citation:
SARVESTANI K,
SALEM M. Risk
Assessment  of the
Najmieh Hospital
Electricity System
using Energy Trace and
Barrier Analysis
Method.Occupational
Hygiene and Health
Promotion 2020; 4(1):

70-80.

and Barrier Analysis Method
Kazem SARVESTANI', ohammad SALEM™

Abstract

Introduction: Considering application of multiple electrical equipment,
numerous occupational accidents occur in hospitals each year. Electrical
accidents are severe and impose high costs on the individuals and
organizations. The aim of this study was to assess the risk of electrical
systems in one of the oldest hospitals under supervision of Bagiyatallah
University using energy trace and barrier analysis method (ETBA).

Methods and Materials: All wall plugs, switches, stationary and portable
equipment, and stationary and portable electrical panel were evaluated in
terms of earthing and appearance. This was done using a simple voltmeter
and a 100-watt bulb. All equipment and electrical panel were examined for
the presence of Residual Current Device. The ETBA worksheets were
completed for each equipment and workstation. The existing barriers were
identified and initial risk reduction numbers were calculated. Barriers and
solutions were suggested for the equipment or workstation that was at higher
risk. Controlled risk was calculated by considering new barriers.

Results: The ETBA worksheets were completed for 71 devices and
workstations. The initial and controlled risk was calculated. Surveys revealed that
all sections of the main building and the departmental structures did not have a
good status regarding the earth condition. Risk assessment of the equipment and
stations by ETBA method indicated that 97% of the equipment were not at an
acceptable level of risk, 52% were at the unacceptable risk level, 45% were at
undesirable risk level, and only 3% were at the acceptable risk.

Conclusion: The results of this study can be used to prioritize resource
allocation to eliminate hospital defects and reduce the risk of accidents up to
an acceptable level.

Keywords: Risk Assessment, Hospital, Electricity, Barriers, ETBA
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