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Abstract

Background and Obijective: Electrocutions are not very common; however,
their consequences are severe. The present study aimed to analyze the
parameters that affect electrocution accidents and evaluate the electrical
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safety of small-scale industrial workshops.

Materials and Methods: This study was conducted in 2019 on the electrical
accidents that occurred in 232 small-scale industrial workshops during a 7-
year period. The data collection tools included electrical accident report
forms and a researcher-made checklist for the evaluation of the electrical
safety of the selected workshops. Finally, the collected data were analyzed
using Chi-square, Fisher, and regression tests.

Results: According to the results, the rate of electrocution in 125 small-scale

formance. J Occup Hyg Eng. - ; - .
2020: 7(2)- 32-39. DOI: 10.52547/ industrial workshops without safety (first group) measures was

johe.7.2.32 approximately 10 times higher than that of the 107 workshops that had safety
measures (second group). Moreover, the disciplines in 79.5% and 75.0% of
the workshops in the first and second groups were poor, respectively.
Furthermore, it was found that 64.1% and 50.0% of the electrocutions in the
first and second groups were caused by perceptual errors, respectively.
Moreover, the rates of personal protective equipment (PPE) training in the
first and second groups were 3.2% and 44.0%, respectively while the rates
of PPE deployment were 5.6% and 55.1%, in the first and second groups,
respectively. In addition, there was a significant difference between the two
groups in terms of safety measures (P<0.05). The results of modeling the
parameters that affected the electrocution revealed that electrical safety
training had the highest correlation with other variables.
Conclusion: Based on the findings, it can be concluded that electrical safety
was poor in small-scale industrial workshops. Therefore, it is recommended
to use practical electrical safety training and implement safety systems, such
as the grounding system and circuit breaker switches to help reduce
electrocution accidents.

Keywords: Electrical Safety Systems; Electrocution; Small-scale Industries;
Training

Copyright © 2020 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://orcid.org/0000-0002-3874-3438
http://orcid.org/0000-0002-6976-1276
http://dx.doi.org/10.52547/johe.7.2.32
https://johe.umsha.ac.ir/article-1-583-fa.html

[ Downloaded from johe.umsha.ac.ir on 2026-06-10 ]

[ DOI: 10.52547/johe.7.2.32]

YALU YY Oleio A¥AQ lawsl (¥ o)l oV oy90

d- ). 10.52547/johe.7.2.32

&8 > Cllagy (wdigeo alxo

pgi Al

ot O ;oS (33 5f ol 33 (KB 5§ 2 3192 b T 30 S yio! 3 Judxi g 3255
S oS ixno sl 15 1 Gy

#Booljoyllaln ol F b yais Lo & Kussozo Juaddlgsl (g yous Lo youos «

Lo ged (e

Olnl Bl (S pole olails iutlagy 0uSails  aoo (sloosn VT Slidios 35 50 I il 5 (5143 o Clagy (ouiign 09,5 (535 omitsls
Olnl e B (S pole olKails cublags oaSiasls « lame (slooai, VT Sliios 55 50 IS el 5 Sl > ublagy (qwiige 09,5 ¢jlusiils T

Olrl eed b (S pole olKails ciblagy 0aSails colasl pole Dliind 35 0 ¢ iyl g (Salsmndal 09,5 ledls T

Oyl B epd (S pole olKiils o Jame (slaoau¥T Cliisd 55 50 ciublagy 0aSlisls )5 el g (5lad o Clage owiigs 09,5 (bl cuolids S f
Olnl B 08 (S pole olSasls wublagy 0aSails ¢ ame (sloosn¥T s S0 I (el 5 (slad > Cublag (owdign 09,5 Sbsbind

oKiils ccllage oaSasls ‘lea.::;u 61““"”'.'.\” Sla s )Sj.a ‘)15 us"‘“‘ 9 &5“‘5)’ Cedslags JENRSY os)f m.)lcha.L.; S| J,:.w.o Oy gi
soltanzadeh.ahmad@gmail.com : Ll .ol cod b (S5 pale

ouS

gt Gam b aallas ol s s (slaacly 5 8 Johd (K8,5 5 ol b g el
sl 00 plodl SzrsS nio oolSS 5 s ot] 3 Shos iyl 5 (58,5 5 ol b L se csla el
50 S Sl oy o plomil S g8 o oSS YFY [0 g VWAA Jloo o andllas ol i (095 g S0
o S g 528,55, oly> (55T ol andllas ol il o sy WaolS,15 ol j3 alls ¥ b ol
slogyge;l 5l ealanl b anlllae slasols Julsigay s 05 taio slaolS IS ol (b)) (sl aislos 3ime
2 ool Ggan 55 g b 935S

oSNV e Ve Ly 5 (ol Bl g0 oIS VYD 3 (K855 Soly o oliee L0ARL
1 o3 VO s VAU i i ds s 5 sl 05,5 5 calioll alS I8 Lloiil 5 ol 55y el pladl glls
(o0 0 5 FFIV i i a) Clls 09,8 90 50 (SO aSUl @olss 595 50 1) idi op yiin S o sl
95,0 «PPE: Personal Protective Equipment) s, cbli> &l 608,54 9 (o590] &liee
G oyl Sloladl glgil L5 5l 09,5 55 cosdas 053 doyd BNV 5 OIF 5 0mys FF o ¥IY (o5 &y 09,5
Shyeel ols olas (Kb 5 5, Eolg> )L‘ff‘-'l" s al)l (5l Joe ol (P<-/+0) auils gl sixo
2,0 b yerie R b1y LUl o i (S5 50 555 5l 6Nt

09 oo Slpiing ol s SzgS Jmio (loolS IS 10 5 (geul a5 4l (ol S99 L (6 S Aot
Jlail sl ol Glapionms shzl Grizman 5 G il 4 55 o5 sl bl 65 S L
Ded SeS S35 5 Dolg> 59 talS 4 lae caiiS adad slaallS g yae

Sz rate Saol IS 15 ol S (K855 sl i S OBl

WWAANNA e €d yo o ,b
PR/ e (o iy G U

pole olRails (glyy i ash> seled
el Lgase oo S5

PRV

Sl SS g liee JS 5l 2o )0 T ogas (e (nl a5 05 oo
&y dacanl o iy Gl (ol jo e 0 LSS 1) Sl
b iz o el b [F] sien (00,3 £1) S oo 4y bgy e
2345 5 Il 5 (S35 55 5l (U sregS ye ol anidS
Al a5 e ol 5o o1l 9,85, oYL g ol axslas
IV] el s ST ol lizmen Lol 33,5 o
7095 5o 50 e Jolge alaz 5l wlosls lias wlalllas & 5
5 Dl 5l ceslie (o Sl Jols (28,56 5l (AU

Yy

9 Shh why Coeal LS 50 e S bz 5 G2
ol gl [VYT )0 55 055 4 (alie § o glon]
azlye 5l (26 (S Seb 5l 3 ol b aglse 556
solaiul L;)l? d)La.a ‘_g‘).) as s w):SJ\ ULi)? L\
ey 8,518 L Al wad sla S U ogd e
Sloollinal s JUsl bslas ;5 ol jLed b (S xSl slo e
[y efo] el jine &y
Eal> ISJ).Q—‘ B ‘_;u}.»SJ‘ w—‘ FO- Sgi> Yo

VAR Ll o oyl (¥ 0590 ((glad yo Cablogy (widgeo aloxo


http://orcid.org/0000-0002-3874-3438
http://orcid.org/0000-0002-6976-1276
http://dx.doi.org/10.52547/johe.7.2.32
https://johe.umsha.ac.ir/article-1-583-fa.html

[ Downloaded from johe.umsha.ac.ir on 2026-06-10 ]

[ DOI: 10.52547/johe.7.2.32]

2o ol )0 G (el 0 SKhos U3

skl Jl58le 5 5 (SEM: Structural Equation Modeling)
aho el sad bl VY ass IBM SPSS AMOS

ool azd )8 Jlas o o[-0 axllas (] jo boygesl pled (gl cxe
L aslllae ol ,o (Goodness of Fit) 55l oS .ol
(YY) QAR s S5 y9ime IS sl as e 5l ooliu
RMSEA: R00t) ress sballas Slajpe x5le ady,
«{(+1+0-+/+A) (Mean Square Error of Approximation
(CFI: Comparative Fit Index) il o3l a3l
NFI: Normed-Fit ) ol v o5l Gasls «(+/20-V/+)
NNFL: ) oois)lrn (55l esls «(+/30-V/+) (Index
TLE) wo S¢ a>ls g (Non-Normed Fit Index

[V#] oo aloxil (+130-1/+) (Tucker-Lewis Index

Ladl
o5 VYD Lals bl sie o5 TYY ddllas ol jo
pladl £43 ) iSTam) gl pladl gail o yieS Sl gaie
ol pladl glls s oF, VY g 5 s j0 (e
WO ;5 Sy (Soysl Sod a4 i (K855 Dol
Byt ) 5o Fowl pladl o/ iaS (Glils Sris o5 S
iz oEHS VY 50 50,00 YA (IVNN-VTAY) b Y b

Ayl g o S5 500 (sl 5iSB laslie byl ol
5D Q.J‘ ).]4.3 )‘ 05; 50 (J"‘ d)LA}‘ é‘b QLAA.; 05; 5.) ).) )LT
oy ylis 9o8lS g3l gulis (P>+/+0) Cancs lo e yuiite
Job cundy ST ges sla,giST wlal 3 05,5 50 ]
3551 sl o g P<+/+0) coul o sme Deazs 5 g
() Jguz) (P> 0) G o e S

Wl ey £ Gt W ol bl ()l
g 0oy Dl 4 bgiye i 4 KBS G50
0392 (52 S Gl ol s b peins pled g (S0 JB
5 0adylEn Olyges 1 AL dol> e Gl ool
4 gl pladl Glls slaolS IS 5 asl pladl g0y s8I
Q@ e 5y Gl o piien g doy0 B0 5 OV g
hls 5 sl pladl gas GlaolS S 09,5 90 0 (S5 Gp
9 VO i @) Sy Ve sy @ bg e (el gl
2 0g)S 90 BB ols lis jiud eesl s g (aoys VO
e (SBIGEp 5y 5 (KBS 590 £ 556 ]

o355 59 15 S Sl 5 comll Ll o3 ) s
Py G o e cewliol 2815 bliail g o ols Lis
5 ol pladl onn GlaolS IS yo SO SUL ol 5o
B9 Mo VO 5 YD o 5 4y il pladl lls slaolS IS

VAR Ll Y o louds ¥ 090 ((glad yo Cublogy wiiieo alxo

Gl slome et ool o el Jgol 0, S5cule ) o B Slagusls
9 O L o8l bawgs 5 b fadye slocollad ploxil (izeen
ol o oo o @izt agzlse sloals o (S S
orl el ol A -] sl solazdl glavsly o L]
Fodial 5 Gl g e sloms dmn 3SU b2 sl oY
ol g Sleas ( Jbo Sljlas 595 50 ol Jalge 51 S
SSge &5 Sz Fake sl 0 ohea Sl
Wl 0gr IS e ceol Copde lpy 6,85k
ol Ay 5SUL (553 51 oolannl jo  cenl Pluwe 40, SScle
o) glacs iy vgs aiile alize Yo @ olS IS ol o
(s o e (B sl Slgs s (g LaH L g L)
S 5a 5 als SV 5 Sl glgl 51 eolaal
2lp o cBlis Glie (S OIS plxl o el slo s,
Dy-3o] ols 0925 G oy Jlozo! slo s
Ol anlie 0,805, b alize sxio ol )5 o S Sl
b (K855, sl o sl Slaladl L 5l leolS IS
sl 00 ‘al:o‘ 9

vy 99190

Al ¥ sosls bl 5 g VWAA Jls jo 2haie aslllas oyl
pll (K35 5, Solem g 5y (onl 4 bogrpe (VWAN-1YAY)
o o5 IS YYY ol anlllas ol 5o (5 kel drals ol 00
Slo o3l b olE )15 cpl jo oolidl slasl S35 5 adol> FY
3 S (Sod oddgy p (Faio SLaol)S o adlllae 390
aslllas opl o Wosls (g gl by, ails SIS &5 YO
Jols gaio oF 5 YYY aslllas ) jo ¢l by 090 (5 Lo s
V STas) gl pladl g0y g yieS Gl Sie o5 ST VYD
pladl ghils saio oSSV Y g 5 as) 40 (ol plodl g4
ol b)) B A jo (Gl pladl £ Y JBlas) ]

Cond S Jolss ardllas ol o aosls (5 5l I3l
Cod Sy Srie GBS s (Sl Sl
95 S Sl 2 S5 syl (Sl sl A Lo iz
e aalllas dpools (5 y5laaz o9, 05 (S8,5 5 ol
addlas ol sloosls ogs Srio o515 YYY den 4 daxl o g
SolS 5 ol (Saro slaolS)S 09,5 50 anulio lal
SIS ool )15 9 5 (soal a3l gl S Sl (simio
IBM SPSS (5,1 ,l58le 5 51 el b g 5y (e pladl
ool o B e i Jeloigty i VY ades
2 N85 Gy Dolem g (S Sl el a0 ouliasillas
Gl SYslre b Jow 8,500, 5l eslaiwl b 55 aslllas oyl

Yf


http://dx.doi.org/10.52547/johe.7.2.32
https://johe.umsha.ac.ir/article-1-583-fa.html

[ Downloaded from johe.umsha.ac.ir on 2026-06-10 ]

[ DOI: 10.52547/johe.7.2.32]

OLes g Ligateo

N=VYFYE) ondanlllas 05,5 50 ;0 81,5900 49151 4 Loy o sloadl 1) Jgus

(N=FFA) Fuoal pladl g5l slaelS,ls (N=FAF) Sl pladl yous saelS,ls
P S5 900 gy qusE
Slasy oy Slas oy
AR ARPAREAZAR YYIVOEY/NY (JLo) o
<Y OIYYEONT INARESAE (JL) 5 asle
AD AA7A YA VWY 5
[-Y Sz
INAY AF[Q AN AAIA 350
Y RN Y¥o Yoy > .
ey )—’“’ I
AN vamn o) #¥IA Jolie
YYA NIAS Yvy of/Y oo 3
ofee) YA Yan YeyY YAI® s Odass
AR VAIY oy YI¥ YL g uiladd

Gt ol G339l (GES19) (3 ol sl s i) G
PPE: Personal Protective) (0,8 cbli> &lygss)
Jlas! s (3o, slabl) 3, ool 35900 (EQUipmMENt
RCCB:) > bLli> J(Earthing System) c.; «
Ol wges bla> o (Residual Current Circuit Breaker

oasS o)
s (MCB: Miniature Circuit Breaker) (,s5liw o
MCCB: Moulded Case Circuit ) sasgoncld Sl

Clga cymey Jlasl o goinmd) (ol (Lot S0 (Breaker

Ot S5 sl ols (lad 55 Gelb Jleel (25 s
ot ool ALBIS 095 90 )3 (G Sl Bslg> 59 p0 )
sleolE )15 o SO sl Solgs 59 50 S0 glas oS Lin
i ar Sl pladl Ghls GlaolS S g el pladl g
Ol ols ylis b eejl S g doye B0 5 £F)
bl s el Al s 5 el Al s slaolSlS
o Josine el Jesl 5 arll byld gle st
(Y Jgaz) (P<-/-0)
Aadl els slaolS )15 45 syl 550 eyl ol il

ol Ggel Jalis DLl 51 G o (e ol L35 i

(N=F) oozl o3l ghls GolS,lS  (N=YR) cinyl pltBl gy golS 1S
ol g5 ppists
Slaws KW Sloy KW PR

A Y0 o b s ol ‘
Joo Y 5 Y oY o o5 liags /”’i é”
Y 5 Ve YOI TR el

¥ Vol ve £10 BIRIP
o ) Yo Ve Yols kS VY fuj
5 VYIA s vayp TR

(N=¥F) onsiaslllas 05,5 35 5 gl Jlos! g cyasll Ll 152516 &y Logyyo slaaiily ¥ Jgus

Yo

(N=F) Sos] pladl glylo solS)l5  (N=Y]) Swsl pladl y9m oS, L5
. . ooalb Jlasl g bl oo glo, g5
Slaxi oy Sl KW-3%)
¥ Yo s vao B blosil 5 ol
) YAIY sl S
ey Bl SLRe ) sl Ll
\ Yo Vo YAID el &g
3 Yo A Y0 il laies Ll 5
Y O Yo 7 S 0 sl
[+ \ Yo Ve Yo/ Olee slas el Jles]
\ Yo \ Yols oo gl

VAR Ll o oyl (¥ 0590 ((glad yo Cablogy (widgeo aloxo


http://dx.doi.org/10.52547/johe.7.2.32
https://johe.umsha.ac.ir/article-1-583-fa.html

[ Downloaded from johe.umsha.ac.ir on 2026-06-10 ]

[ DOI: 10.52547/johe.7.2.32]

2o ol )0 G (el 0 SKhos U3

I \Y/A Slalss

pladl glyls oSl pladl y9as oS,

[ (N=V+¥) Swoy! (N=1Yd) (S ol Sloladl gla,eusE

Slas KW Slaxs KW

ofe e v AarA
ofe e Yo Y
ofe e AN ff ¥ YIY

(6r5im) Br ol il
(519) G el 259!
(588 Cbli> Sligrs) G soeel GBio0]

ofe #0 Fely (G, libsl) 5y soul yoj90]
ofe e \Al FYIY . . S )| s
ofe e AY \tdid . . ol bla>
e vy VY- \ <IA (o3goi el 55 e 5 (6, 5ilin he oS alad) Slsgs 5l Llas
e Y Y¥/5 \F VWY (5 gn oy JLail csiined) (siosl (Sl 5o
e 04 B0/ v N o cblis Sl

;_...”,-' , T ooy e 7—:.!‘;11 oy S0 6&5
G‘bb’)u bluail 3,35.7 F_; T =T e =
waU o

—ivy : = e —A ks sl
S ap iy '

& vy
L JaF b ,.v--;'b-‘: f 508 g-'ﬁfi"--..__“,- ? ) - i glas
oIl O g l | ey Jat ‘ THES

- fEY —

—. ,x-""i;i—'fbV— s2 = — olalss

| PPE S

asllas slo it LL3,1 (g 5lo Joe b ) S5

Byl palas Jos 0 (o g 2850 ooy JLail ss000) (S
T 2l Joe 5l ae)e 0l S sl mhaw o )l gne
oS gllad mlans 1o Jae 3 99250 ol po golod ¢l ol sainls
G ol Goygel Sl plas mbl cwl o pae de s O )
ooigel Loyl b psite Soo b1y bls )l o i (6 in)
wrd) Sl i b (GrXi) Gr o
(o 10B=0xid Jlins] o yd) il (e VY=o o]
Sl 5 (VY=o Jasind o p) ool IS bl 5 ol
390 Hlo sime g weSae (=2 /0 =ouds lailinl g p8) (reull
ol o il 5 sl asll 8yl (izeen (P<140)
PSS jeiome sla Sl (e Sl GliS e
Sluye oSk 4y 5 gl S5 L0 (A (B3l
Cosl I PN g IAF AP YITE 5 A e slalls

0 Jgu=)

sodnlllas JJA L}")‘)" Lg’ji‘-' LSL‘bgP’L‘“ HA) Js»

YIvE s G5 jgdme

195 o35 slallas Sl e S 4

VAR Ll Y o louds ¥ 090 ((glad yo Cublogy wiiieo alxo

SY S oy a 69,8 cblas Olpss l eolaiwl 9 (g
e S92 00,5 OO/ g YE/F LYY (VEIF LFVIY (54/V L FF
Cbilis S5ag55) G o] Gl Jolis sl leladl gl
ol Grpias 0 (Dlpges bl peew (69,8
cblas g_;‘).a.e.‘?u )‘ oolazuwl 9 (.. 9 s_,é}.a o) JL@J‘ s&u\-&.ﬂp—m)
(F J9az) o9 0o, O/F 9 VIV oA XY i (69,

ladl aas slaolS I8 B ols ylis piud (03] glis
ol G0l el SLaladl Guluol ol pladl g1l 5 i
ol Pl (GS19) G sl Ggel (6 nSi) G
LD Gy sl isel (g0 cblix Sl G
Slpagers Blis 5 ol bli> ey 4 Jlatl s (B>
05; 99 als ULM.: 5"36[5 05&)1 @Lu .(P<‘/‘ a) o )“)LS';M
Oy Jlail cgainen) el lapins K0 @l L
WS 55 60,8 cbla> Sl 5l solatwl ¢ (o g Cdg0
(F Jsaz) P<-10) w)ls 5 lo cxe

Sl adllas slapiie L3l (g5lo i gl VUS55
i oy Jol) 95518 51 5 5y Jow ol jo .l ool ools
ol el soeliol awme Ll peall S bg, ol
s K05 5 Sligas Llas ol Ll (6 Kt e

\id


http://dx.doi.org/10.52547/johe.7.2.32
https://johe.umsha.ac.ir/article-1-583-fa.html

[ Downloaded from johe.umsha.ac.ir on 2026-06-10 ]

[ DOI: 10.52547/johe.7.2.32]

0o g Ligage

-k

wBls 09,5 95 )3 (Ko S B3le> Gep o 1y A (n A
ods ploil aiey ol jo a5 Slllas gl b adl o) ol
O ols ylis 5 i 03l b [ﬂ] 3, ciyllas
Dbl ool B Gl 5 el Al ey claolSlS
(sl 0351 o sine yaall Jlasl 5 Cyarll Ll gla,ga5To
2 S5 Jolse Cn e SIS a5 05 ledl o el ple
ol )3 (S Sl Sl o5 9p E5 g (el demte
el 5 ool Ll e 2815 siagl phadl sl it
Gl 0093yl

ols> 59y 5l GrSiay ln Sl oyse el Sl
b | Wge ol s slasly (2alS 5 (55,55,
aej yd At Sl slatieel Sl el aanls el
slag > (ol Ll (S S olg> 59 5l (6 Ky
S 1533 bl Slige sal (gl (Ko 2SI
sloals” glol ey 4 Jlal gl aile )l Blen
i S50 5 e loosiiS alad wiile yayl oatiS alad
Sloslainl b ol jar Cdge crwey Jlail 5 gaipes il eyl
s [Y4] 0pd a8 )5 5 cnlio (63,5 cbli> lpges
5 ol P31 g0y ool 15 (BT ols (Lt 55 axlllas oyl
s3] gl ol ooyl loladl ol 5y el pladl gl ls
s Jolio SBli> Slaginc 25,540 5 Gp sl
o) pins K50 g e glaoaiS ahad (e 4 Jlasl
Slipzs 5l colainl g Cdge ey Jlail 5 gaispe ol
s 51 S 458 ol il o s e (53,8 bli
SloolS )5 09,5 ;5 Dalg> 595 (e ol y IS )5 opee Sl
NI DN AR PR ZS 00

3m ool b5 5l Jas 5 Julowiges 25 slaasl
Sl Ko b S adllae ol 53 (K355 5ep 50
BRIV ST SRR IS SR X S NP ST
St 1y G Bl it ahisl ol ol
P blail 5 plai «alss 590 05 50 slhas wile byl
ol s [¥e] wlesl el Slhes a5 e
90 Olgiedy el Jlael g peull Lol o ols i o 5Le Jow
Jolee Wil oo (K85 50 @ols> 59 50 e Sl )9Sl
g9 O Oeaxs plie g able wile 508 Jilse
«SUylas a2 bl b agzlon £95 9 (S Sl s
St 556554 3y i o (Soal slagisel gl
6,8 cblax Olyss jl eslawl g ey Jlasl aile i)
255w sl asli o5l 1 5l eelunsds bt dvglio .ail 5
S92 (rl Sla o asllae sl psie LLS )| 55l 53 (3510
g 0092 5 3550 sla)lne b canliie lo oLl (nl e &5

Yy

-Af el byl el
e o S als

S b Sl asdllae ol o odolcwwods (glaazily
9 b pae (KBS Gn )0 S slayall a3 cote
olg> 5 5y el die) Ho Wil iy sl Sleladl 6l 2]
ol aidl, il S5 g Gl s S8 S5,
SolF )5 o K855, wole ol wisly las dslllas
X Gl sl pll g an Plas &5 s
o o5 oSy Lo, wlad 5 5 4 |, S25,55,
L wloolas ploxil 5y (Feoul din jo soladl digSme a5 ol
Oliss ol silaid 5,54 ane o pladl Sy STa
Sleladl g gt 5l jadz 2 Seis e 0 cudls Al
Solg> Slolyd e was oolatwl (S mSIl el (gl calirs
DYOAT sl 2al5 T 51 (226 loceml 5 (K335

9 om0 OeSile BN AS 0gr (Kl (598 slaatily
Shls sixio oS )5 09,5 90 ;0 Jelis )5,15 o )15 aayle
=l Ll g ooldl Gl (g xeS jlaw ol eyl pladl
5SS 5,5 anlu b g lg> ol 8l s so lis alire Slalas
wla)ld; glgl 5op Jlixl g st 5pd S, ilpen
Sl i lagl 5o (oS o> b aglee jo el
[rar-]

ST 905 5l giS 1 Gull 095 99 duslite laaidly
05,5 99 cnl BT ol ylas EMeass ol 5 oL Gy
Sl 00ls ylid Calisee Slalllas gl (P<e/ 0) sl o cixe
poenal 351 g ylas bl L STy g 00lgils 4 YU ages o @
9 B3lg> 595 Sean) Oliee Dlilas b agrlse (o 50 colie
[1] el a8 Y e 5 ol of 31

Sl 5l S50 Aol 595 le ol lis asllas gl
)S.M_..) Opprod Oy QLa) °“\*t’6“)ﬂ Lngolf)ls Be o..\..i‘:)‘.)dﬁ
Sl S 5y o g ol (S35 5, woly>
& sl (s (! b sl yon .ol oolidl slast cdggls
O3 5 gare Olygad 3l oolaiwl s oo lis Sldlas
Sl elsil 5 sln (Kiod Jaill Jlas e wilgi oo ]
LY are] ssl 5 Lo 5 (555,55,

Solsz €15 55 38 ool 55 39 oalls Jlos! 5 L5
[Y_fs&] S| ‘;*S)féf &‘yl 9 é‘\).».g‘ A.J.)‘j} 01;94.1 9
adlae cpl 5o (S sl Soly> 5o all bl o)) b
Iy Gidts gyt anmliall (2815 bloail g ol ols lis 58
Aand oo lis o el Slalllae (o 423 & a0 sla b))
Sgu ¢ grio glalaze jo el byl il oloyl Jule oy e
[YFV] ol 5T canlials sl b (8518 bl o olas

Sy gl ol olad 5o el Jleel b5, bl

VAR Ll o oyl (¥ 0590 ((glad yo Cablogy (widgeo aloxo


http://dx.doi.org/10.52547/johe.7.2.32
https://johe.umsha.ac.ir/article-1-583-fa.html

[ Downloaded from johe.umsha.ac.ir on 2026-06-10 ]

[ DOI: 10.52547/johe.7.2.32]

2o ol )0 G (el 0 SKhos U3

BT L o8 Sloys iy Sloas g (Sbpy pole olKiils
el 00 1> IRRIMUQ.REC.1398.109

2lo olas
alanslas oxdlie olas aigSme B o s

SN Ol Yo
GL.@ L5 Cols, Jolis bﬁ)\.ﬂ SlasMo aslllas L')..a.‘ 3o
Sl 00l Cole ) asllae

RLLE T
Wlie polais 5 anlllas (51,21 5 >lyb 55 S o dan

i | PR e

o8 (S pole olfisls sieghy Cdglre Jawgs dalllas oyl
w‘o-.\mwsl:.nw"slquQ&Q'q o)Lo.:aC)Jo)..s ;u.~a 9

REFERENCES

1. Cadick J. Electrical safety handbook. New York: McGraw-
Hill Professional; 2012.

2. Goodarzi R, Arghami S, Pouyakian M. Identification
of factors affecting safety culture in Iranian thermal
power plants. J Occup Hyg Eng. 2016;3(2):12-20. DOI:
10.21859/johe-03022

3. Mohammadfam I, Abdolahi F, Karimi S. Assessment and risk
management in the laboratories of the school of public health,
a medical university using the ACHIL technique. J Occup
Hyg Eng. 2018;5(2):20-7. DOI: 10.21859/johe.5.2.20

4. Khan MK, Aziz UBA, Ahmad F. Deaths due to electrocution-
a retrospective study. Med Legal Update. 2019;19(2):273-5.

5. Hardon SF, Haasnoot PJ, Meij-de Vries A. Burn wounds after
electrical injury in a bathtub: a case report. J Med Case Rep.
2019;13(1):304. PMID: 31554506 DOI: 10.1186/s13256-
019-2231-4

6. Perrow C. Normal accidents: living with high risk
technologies-updated edition. New Jersey: Princeton
University Press; 2011.

7. Kolasangiani H, Omidvari M. Presenting a model for
quantitative risk assessment of low voltage electrocution in
electricity distribution industry using FTA in fuzzy
environment. Iran Occup Health J. 2015;12(2):50-61.
[Persian]

8. Swencki SJ, Smith JE, Roybal DD, Burns D, Wetzel GE,
Mohla DC. Electrical safety, arc flash hazards, and" the
standards" a comprehensive overview. Record of Conference
Papers Industry Applications Society 52nd Annual Petroleum
and Chemical Industry Conference, Denver, CO, USA, 2005.
DOI: 10.1109/PCICON.2005.1524572

9. Chi CF, Yang CC, Chen ZL. In-depth accident analysis of
electrical fatalities in the construction industry. Int J Indust
Ergon. 2009;39(4):635-44. DOI: 10.1016/j.ergon.2007.12.003

10. Koumbourlis AC. Electrical injuries. Crit Care Med.
2002;30(11 Suppl):S424-30. PMID: 12528784 DOI:
10.1097/00003246-200211001-00007

11. Araneo R, Dehghanian P, Mitolo M. Electrical safety of
academic laboratories. IEEE  Transact Ind  Appl.
2019;55(6):5613-20. DOI: 10.1109/T1A.2019.2934940

12. Andrews CJ, Panescu D. Protocols for documentation of
electrical injuries for electrical safety inspectors and
emergency medical practitioners. J Trauma Acute Care Surg.

VAR Ll Y o louds ¥ 090 ((glad yo Cublogy wiiieo alxo

ol g8 BB saslewnsas Joe

S5 A
G ol 9 os a5 39: (nl Sl adlllas ol slaaidly
Gld s S5 4y o) laladl azly s sloolS IS o
La.solf)ls O‘i‘ ) 9 009 &y c;..o.t‘ 808 6[.&74:15)15 )‘| e
3 a8 T 00 il | e gloaisl, ulul 5 JA
@loelE )5 50 Gy ol slailly 2979 52 (e aslllae
oal ol deliyy wims oo slpiiy GBain gl « SoeS Sxio
e 5o )5 5 ilize glagieel &l 5 (b Jols
@ Jlail Jols sl sloginss szl s (b Gy il
5 ol bla> glaads aile jlae casSalad sloa S o pao

g 4 S S 5,Ua slaaxly lawgs gl

SISy g KRS
Ok 5l 1) 055 dilosas Gl5;08 axlllas o) laase

ol oo e @dlel aslllas 090 gmio oIS YYY 4 e

2019;87(2):483-90. PMID: 31045725 DOI: 10.1097/TA.
0000000000002346

13. Zamanian Z, Mehrifar Y. Study health and safety workplace
in small and medium size enterprises (HSW-SMEs) in Iran,
2015. J Occup Health Epidemiol. 2016;5(2):112-20. DOI:
10.18869/acadpub.johe.5.2.112

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

15. Golmohammadi R, Aliabadi M, Motlagh MS, Goodarzi R.
efficiency assessment of acoustic cabin for providing
acoustic comfort in turbine unit of a thermal power plant. J
Occup Hyg Eng. 2019;6(1):1-7. DOI: 10.21859/johe.6.1.1

16. Shirali G, Nakhaeipour M, Jahani F, Shakib M, Mir I.
Identification and evaluation of human errors leading to
incidents in a gas refineries using human factors analysis and
classification system: case study gas refinery. J Occup Hyg
Eng. 2018;4(4):1-11. DOI: 10.21859/johe.4.4.1

17. Prigmore J, Bishop J, Martens J. Electrical investigations:
case studies, common electrical safety mistakes, and lessons
learned. IEEE IAS Electrical Safety Workshop (ESW), Fort
Worth, TX, USA; 2018. DOI: 10.1109/ESW.2018.8727873

18. Fraasch SJ, Condie CR, Howard BT, Jacob L, Lam PS,
Rehberger TJ, et al. Methods of ensuring pulsed field ablation
generator system electrical safety. New York: Us Patent
Application; 2018.

19. Massey BK, Sait MA, Johnson WL, Ripple M, Fowler DR,
Li L. Deaths due to electrocution: an evaluation of death
scene investigations and autopsy findings. J Foren Sci Med.
2018;4(4):179. DOI: 10.4103/jfsm.jfsm_57 18

20. Nayak GH, Karlawad MB. A profile of electrocution deaths.
Indian J Foren Med Toxicol. 2019;13(1):79-83.

21. Mohammadfam I, 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. 2016;5(3):€33595.
PMID: 27800465 DOI: 10.5812/atr.33595

22. Mebarki B, Bengharbi M, Mokdad M, Bouabdellah L.
Burning and electrocution risk’s evaluation and prevention
procedures: a case study in a production work shop.

YA


http://johe.umsha.ac.ir/browse.php?a_id=171&slc_lang=en&sid=1&printcase=1&hbnr=1&hmb=1
http://johe.umsha.ac.ir/browse.php?a_id=171&slc_lang=en&sid=1&printcase=1&hbnr=1&hmb=1
http://johe.umsha.ac.ir/browse.php?a_id=430&sid=1&slc_lang=en
https://pubmed.ncbi.nlm.nih.gov/31554506/
https://jmedicalcasereports.biomedcentral.com/articles/10.1186/s13256-019-2231-4
https://jmedicalcasereports.biomedcentral.com/articles/10.1186/s13256-019-2231-4
https://ieeexplore.ieee.org/abstract/document/1524572
https://www.sciencedirect.com/science/article/abs/pii/S0169814108000073
https://pubmed.ncbi.nlm.nih.gov/12528784/
https://journals.lww.com/ccmjournal/Abstract/2002/11001/Electrical_injuries.7.aspx
https://journals.lww.com/ccmjournal/Abstract/2002/11001/Electrical_injuries.7.aspx
https://ieeexplore.ieee.org/abstract/document/8794752
https://pubmed.ncbi.nlm.nih.gov/31045725/
https://journals.lww.com/jtrauma/Abstract/2019/08000/Protocols_for_documentation_of_electrical_injuries.28.aspx
https://journals.lww.com/jtrauma/Abstract/2019/08000/Protocols_for_documentation_of_electrical_injuries.28.aspx
https://johe.rums.ac.ir/browse.php?a_id=218&slc_lang=en&sid=en&ftxt=1&html=1
https://johe.rums.ac.ir/browse.php?a_id=218&slc_lang=en&sid=en&ftxt=1&html=1
http://johe.umsha.ac.ir/article-1-299-.pdf
http://johe.umsha.ac.ir/browse.php?a_id=310&sid=1&slc_lang=en&ftxt=0
https://ieeexplore.ieee.org/abstract/document/8727873
http://www.jfsmonline.com/article.asp?issn=2349-5014;year=2018;volume=4;issue=4;spage=179;epage=183;aulast=Massey
https://pubmed.ncbi.nlm.nih.gov/27800465/
http://archtrauma.kaums.ac.ir/article_62270.html
http://dx.doi.org/10.52547/johe.7.2.32
https://johe.umsha.ac.ir/article-1-583-fa.html

[ Downloaded from johe.umsha.ac.ir on 2026-06-10 ]

[ DOI: 10.52547/johe.7.2.32]

OS2 g L g

23.

24,

25.

26.

Y4

International Conference on Applied Human Factors and
Ergonomics, Manhattan, USA; 2017. DOI: 10.1007/978-3-
319-60525-8_34

Mitolo M, Bajzek T. Measuring the electrical safety in low-
voltage distribution systems. 54th Industrial and Commercial
Power Systems Technical Conference, Niagara Falls, ON,
Canada; 2018. DOI: 10.1109/ICPS.2018.8369975

Yu KS, Kim JM. A study on the form of electric shock
accident using Swiss cheese model. Transact Korean
Institute Electrical Eng. 2018;67(12):1711-6. DOI: 10.5370/
KIEE.2018.67.12.1711

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. DOI: 10.5897/JCECT2015.0379
Sah DP, Mishra AK. Industrial accidents in Jute Mills of

217.

28.

29.

30.

Nepal. South Asian Res J Eng Technol. 2019;1(2):73-81.
DOI: 10.36346/SARJET.2019.v01i02.005

Rehan M. Workplace safety and health conditions and
facilities in small industries in Jeddah Saudi Arabia. J Saf
Stud. 2017;3(1):37-52. DOI: 10.5296/jss.v3i1.11104

Jamil S, Golding A, Floyd HL, Capelli-Schellpfeffer M.
Human factors in electrical safety. Petroleum and Chemical
Industry Technical Conference, Calgary, Alta., Canada;
2007. DOI: 10.1109/PCICON.2007.4365804

Gore PK, Mane A. Electrical hazards and safety. Int J Pure
Appl Math. 2018;120(6):11997-2008.

Parise G, Sutherland PE, Moylan WJ. Electrical safety for
employee workplaces in Europe and in the USA.
IEEE Transact Indust Appl. 2005;41(4):1091-8. DOI:
10.1109/T1A.2005.851011

VAR Ll o oyl (¥ 0590 ((glad yo Cablogy (widgeo aloxo


https://link.springer.com/chapter/10.1007/978-3-319-60525-8_34
https://link.springer.com/chapter/10.1007/978-3-319-60525-8_34
https://ieeexplore.ieee.org/abstract/document/8369975
http://koreascience.or.kr/article/JAKO201809454742971.page
http://koreascience.or.kr/article/JAKO201809454742971.page
https://academicjournals.org/journal/JCECT/article-abstract/15EEFC357741
https://www.researchgate.net/profile/Anjay_Mishra/publication/336373450_Industrial_Accidents_in_Jute_Mills_of_Nepal/links/5d9eb48992851cce3c910b76/Industrial-Accidents-in-Jute-Mills-of-Nepal.pdf
https://www.researchgate.net/profile/Mohammad_Rehan4/publication/316738220_Workplace_Safety_and_Health_Conditions_and_Facilities_in_Small_Industries_in_Jeddah_Saudi_Arabia/links/59355a5baca272fc5557ee4a/Workplace-Safety-and-Health-Conditions-and-Facilities-in-Small-Industries-in-Jeddah-Saudi-Arabia.pdf
https://ieeexplore.ieee.org/abstract/document/4365804
https://ieeexplore.ieee.org/abstract/document/1468287
https://ieeexplore.ieee.org/abstract/document/1468287
http://dx.doi.org/10.52547/johe.7.2.32
https://johe.umsha.ac.ir/article-1-583-fa.html
http://www.tcpdf.org

