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Abstract
Atticle history: Background and Objective: Standard operating procedures (SOPs) are always
Ezsg“e’g,d} (7)31352(;“;0220221 considered a guide for performing tasks in industries. The present study aimed
Accepted: 01 Febrﬁary 2022 to identify the effective factors in increasing the usability of safety SOPs.
ePublished: 15 November 2022 Materials and Methods: In this observational-analytical study, guidelines,

books, and studies in the SOPs were used to identify factors that improve their
usability. These factors were assigned to four main groups. A Delphi study was
conducted to investigate and ensure the effectiveness of these factors. Data
analysis, including validity and reliability, was performed in SPSS software
(version 22).

Results: In this study, which aimed to design and develop a tool for increasing
the usability of SOP, 22 factors were identified and categorized into four main
groups. After the Delphi study, the content validity ratio (CVR) for the designed
instrument was 0.83, the content validity index (CVI) was calculated at 0.955,
and Cronbach's alpha coefficient was obtained at 0.819.

Conclusion: In this study, 22 factors in four main groups were identified to be
effective in increasing the usability of safety SOPs. Their effectiveness was
evaluated and proven. According to this study, all procedures in the industry
should be developed in a specific framework, their applicability should be
examined in a specific period of time, and if necessary, they should be

*Corresponding author: Mostafa Mirzaei N [ D

Aliabad, Department of Occupational

Health and Safety Engineering, School

of Health, Hamadan University of Keywords: Delphi, HSE, Procedures, Process industries, Usability
Medical Sciences, Hamadan, Iran

Email: mirzaie60@yahoo.com

Please cite this article as follows: Fardi A, Mirzaei Aliabad M, Kalatpour O, Fahadian M. Assessment of Safety Procedures
in Industries and Development of a Framework for Improving their Usability. / Occup Hyg Eng. 2022; 9(3): 200-206. DOI:
10.52547/j0he.9.3.200

[ DOI{ 10.52547/johe.9.3.200 ]

(.88, Copyright © 2022 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/
https://orcid.org/0000-0002-3383-4330
https://orcid.org/0000-0003-3772-6780
https://orcid.org/0000-0003-0235-4593
https://orcid.org/0000-0002-6054-9850
http://dx.doi.org/10.52547/johe.9.3.200
http://dx.doi.org/10.52547/johe.9.3.200
https://johe.umsha.ac.ir/article-1-772-fa.html

[ Downloaded from johe.umsha.ac.ir on 2026-05-25 ]

[ DOI: 10.52547/johe.9.3.200 ]

JOHE
S > Cudling wikigo dlno

YooVef :Olxio AP+ 3ol ¥ o)l 4 0y90
https://johe.umsha.ac.ir

UMSHA Press

S2NO 1 S9a Sl 9 (29251 W11 g Lo 43 Swa! Sbd Joad ygiwd (b ) o

Tobole 8 v po M 9 S ool T 0T e () e Slauao S5 6058 Lo

Olhen (S5 pole olSails (itlagy 0aSisls gl 48 Cudlage (wdige 05,5
Olen S5 pole oKl wiilags 0ol o i) ol 09,5 |

s

ol el 4z 000 ilio po ayllg el (sl aleialy Glsiear a2l slodanllygins 1 BuR g ally
A abxl )2l sla Jadllygiws 6 a0, il o 6 108 5t Julse olulid dus b axllas

2l Glo Joallygis a0 Slalllas 5 laoliS daleial, 5l Llos- sloaaliv anlllas ol jo (B Sig5 9 Slgo
Jolge o510 3 I8 oy T 5l ealiial 4 ) )IS” sled g (5 300 )15 Sgug 50 45 A oalisiw]  Lalge  olulits g
Pl ils adllas S, Jalge cnl (sal,57 51 linadol Jgua> 5 (ouoy 2 jokaiods o (ganatns (Lalog S ez 5
o plowl YY a5ees SPSS 38k 5 L oS 591 bl 5 atlsy Lo ol baools Juloxs s

50 eadb 08ls drgi 5 (b ol slaenllygins (2000 )15 jslareds (5,lpl 4 anlllae ol o AL
S5 8l CVR) Iyims (sl o ol aalllo (slyzl 51 o a8 les Jole YV ol 055 o
MR Els,S ST s rimed b drale /00 (CVI) lsims gls, Lasli 5 +AY suis >,k
Sl Cawddy

2 O 3 5l 6 Kby s g olie S5 4 (ol 09,5 Jlaz 50 o] VY asllla (pl o 16 5 A
gl andllas ol el s il g syl o] (6 58,056 5 Jos o 45w ololid (g pudy 5 el
or ol s i)l samine Glojoil 5 5 gl satia wszlr 0 mlio 3 baesll s plos
29 el 5 6,55k 5l Syge 0 5 090

(ol mlbo (s (ol Jesdlygine (HSE) cajlome o ! oy (gols o Eilg

&S o)l

VEe oYY el el yo g ,b
VE NV VY e il g b
AACRVARYAR GEPV [ PR JUR VY PPy

VEV/AITE el HLacH! g )6

gf{‘“}‘ |"5J'° olXails 6‘)‘-‘ P BeR> s"'*-'"
ol Bgazes loas

@hipe hhas Jyhms odimgi #
Clagy  wdige 05,5 ool e
(udlagy 0aSiils IS sl g (glad,>
Oler laes Siy pole oKisls
!

mirzaie60@yahoo.com : .|

Sontr Slp oz le Al 5 mlio o sl la fandlygiws b5l e e (bole 8 sanl gy S ¢ ilhas «sobl e sl ke (0,8 oLl
ARESS EF (DA A 5=k ‘6“9)’ cublags JENRSE ale .6).3.;\.:'.)).3)15

EVRV-H

@ glo o 2zl by, G g i, el

Standard ~ Operation) sl ozl sloas,
5 amld sl o sl o aslis (Procedures: SOP
o asle SOP (6,554 Lol Glaal 5 odle sadys
St g Sl slas zals 5,50, o sl2] slaawl s
g iy Joe bl [T] el Slae i @ole> s
Sl gl 1 S o (Bl slaaY 5l (S o)
2 c0le; 35 L ey e 1[F] sl ol slaays, 5050
5 555k e e loas sanl sy ) el il o

Jlgl yo (Procedures) laayg, b e forll,giws (505 ,5a
Sl 5 (o sloanl po 5 Koyl o (o VAL ans
x5 S L] 28,5 8 argis 50 slos oS sboay
International ) Jl> olaleal olosle (olx! slaas,
eles sl 51 o (Standard  Organization: 1SO
slaag, jloslital gl 21y 395 (oo s ]2 sl il
ol mlio ;5 129 aas )0 goge cnl Sl Ly ol
gl lio ;503 5 e Sy Pl (ol Sl
[v] st

Vo) 1) 5l ¥ o lels A 090 ((glad yo Culilogy (owidieo alxo


https://orcid.org/0000-0002-3383-4330
https://orcid.org/0000-0003-3772-6780
https://orcid.org/0000-0003-0235-4593
https://orcid.org/0000-0002-6054-9850
http://dx.doi.org/10.52547/johe.9.3.200
https://johe.umsha.ac.ir/article-1-772-fa.html

[ Downloaded from johe.umsha.ac.ir on 2026-05-25 ]

[ DOI: 10.52547/johe.9.3.200 ]

@ bgye (o3l 5 (53,9l90 o e Koo plio 0 ol
olg 3l a8 Y imen [l oad oLy b fosdjgins
slodosllgius )3 (ali s925 4y bgje WS 3 3log, 8
[\_]w| o0l (555 6,18

o Joallygims el 56 &y oly 595 Mo 5l ot oo
e 5 e ol 3 Lo ol s sl 355 o 08l o
Gyl 4y e il anslai | ps¥ oMbl @l Ul b arsly
Gl OYMSl 5 bolaygy jap asmaiys o byl msesl
asle adyin 6,38 b mlbio ;o ealplxl Gldllas aigd so
Iy &ols e 5l slosas mos gl b 5 69,5l ool alio
Sy oS, ST ailes,S o b Jesdlygiws saal KU L s
5 L ixy i) solid Colls b farllgis 45 anS
Loy T 51 oobiias] Jlazl e iducald, by aiies asl, ST
KU ALY

S (BB o3l wb o Joalygiws BauSans &dly ;o
ol el cpl ozl olST Loy T eolitl bl Coenl o
Shbes lodoslligius sl poz)lr Gl Sas L asllas
svbied i plS slapste oSl Gyb 5l o lailil
izl g b mlio ;5 gl wol5 5 olol o)l 4

FLye1Y

Cross)  zhic ¢ loaalin &jgo 4 adlas oyl
alold jo gy pll lej g Ld=i- caogs 5 (SeCtional
o anlllas glal oo 0g Ve sl B IFRR ks
e yshiieas s adlllas alol o el oas )l ) S
OBy ol o Jasllygws (6 230055 )0 F5e slacsz)lx
Sl 00y Aoy A VWY LB P L a5 Ve U0 Sldlas iy o
e S5 iy azedan il Sl (s S iges g, )]
4 azgi b oy paass 5 6,15 45 g dile aile olajkae
Ol 50 @Y Wb el addlas (o diges slasy JBlas oSl
45 wad bl s s (gl laasce 5 5 Y adllae
il 8 e anlllas slgzil b a5 14

gy sosliinl 8550 (298 1S oS sla ) 5l (S
Sl Sl Gl sanl Gigy ol VY] el il
(sinbon slawly (b S peeal 4SSy St
w2 S & ol 5 e bl S Sl
Wb oax Lol Wlg e am» Jlhw 4 o sjls «Con
Oloreds VA2 ams aes 3l il V0] was o gl «aily
@lod S b (sl 951 g wd aSlid cele poe (B9, S
ao; 3l slos mnd b ;0 g00uomn g )92.40.\.1.1—‘ Y15 5l
B9 b oSasy @ [VF] asdee eolinul wlllas
Elozl 4 (a9 S5 SO L E9d90 S0 3590 50 plaaste

rleo ;o el slo Joal joiws

sokieds olzl sbodygy cpl 5l 0o S solaiul aall o )lge o
3 el gl Gl Gl sla 28l s g0 00 B
Sl 5 Cillg (5 Ky s slael ol Spegs dnaiyl
Sz 0aelé (nl 5l 5 ! peied QLSS o (590l
e )l S Gl sy nl (6505 54 5 G (s
Ll 4285 1,8 az g5 0550

slanl B a0 ojlulbnl ol ldg, 5,54
Health, Safety,) cow; lase 5 cuilog (el 059>
(Jlie glp Canl 00y 4¢3 0,90 s (Environment: HSE
SO 45001 wsle o pae sleojlaibnl clolyl 51 (SO
ples o ol olailiul slaays, HSE-MS 4 ISO 14001
Shosliiul wly 4 g) &gy ez b el o9 cnl sloayl)
S 9 parie 097z (9B HSE 059> 0 ol 2l laas,
oS (g 22l Sladsg) cul sl it mlis L3 bl
ORI 5 2 (55, bl S50 ol el ey 2l
55k olol g ltee mlio (o 5 @i e 23w (o plaase
gl a8 )5 IS & lagyl 0 S,

U laasie 5 o slaer liizs an aslllas ol o
3 090 L9z la i ym 50 o] s (6,055 4 g anej ool o
Orzeed el gausld mlio o ol sloasg, pgas (6l
Ol bawg Edgade 5 (6 pdis )5 L5 sl ondih pai ozl
alio o) b esdlygiws ol 5 Coponl ol iz ol
solitnl Coenl 4y 05T Jolis a5 8,5 sy Slaie 90 5l oles oo
ol Bolgm b o Jarljgiws LS g mulio (o b Jasljsiws 5l
sdeslligiws 5l el badeddlygins 655,50 0595l
oad Jao Sl (£5050 @ SIS 5 et b 5ol 0 0
st Sl 5 ol Syl 5 IS ¢ ) sl
5 o eyl sl mlie & piSealT Ll jslies
51 om [O] wileo S (ngas g polo 1) laJeall s (5,5 54,
o ol g o Skt 35042 & 31 €0 ble 5,9 sl £33
oS Sl wlol 58S I3 ol Caio Cugyl o
Sl 51 g B asetis cilosls plonl Caio laasie
[Floy 518 az g 0,50 il 25 Slo Sz b

@ g Sl oduzmy Slofg Hsbar b Joallygnd gal e 3,190
I 4y b asdljgiws ST o) 5ls sl el olla>dle
Ol Bonsay 5 (Sazed Sloladl ey ;o b g oolitl sl
s 1) 6 banxrls Cllge cunl (S il 4l (sloverny
by (S ojlail 4y by Jasdl g &l g, cpl 5ol ails
wals glasely iz 58 5l 6Nt Sln celie Sl
3ae,e £ Juls o Jeadljgiws el 5L jo aii ol acsl
oly> 595 iz [V] ol o0y (oail mlio @y bgypo sly>
Whe 0dd olo b Jesdljsiws b bls )l o a5 mlie Ko o
4 b e Solg jlas,e Frosgus sl il [0 )0 Coenl

R SR ARCTRE S [ﬁ] b fosdlygiws 4 bgryo (59,5l50 mlio

Vo) 5l oF oleis (A 0,95 c(gldd p> Cubligy swiideo dloxo | vy


http://dx.doi.org/10.52547/johe.9.3.200
https://johe.umsha.ac.ir/article-1-772-fa.html

[ Downloaded from johe.umsha.ac.ir on 2026-05-25 ]

[ DOI: 10.52547/johe.9.3.200 ]

REEERCR

395 ;500 o3l e az g (IS 55 Sl plaS e oS s b
Gl ysie olulids Guo aSul @ azgi b asllas ol jo
spbear (Ao asdllae SIwg spdpen)lS 0 )‘“‘f)-'-‘l-‘
Jolse dcgamme 4 Jolse 0,8 adlal L Bd>  Hlolis
5 st glols sw adlas ol 5B 50 izl sl
aS Jalge 5 ol oolatwl LeiSe mlie Ko g caS (Ylie
Bi> Lol Il 5l al> e 90 5l ams wg b5l S T o e
odle jelaieds 5 Hlaasie L ulol 5 LS Ol s 130
S oolawl gles Il o Jsl 5 Jelge Bis

0 sl 90

2 i o rngi Il el gl b Il )50 ol 4o
Jold eadi Aok Il ab (ngas ke gelz oy el
o Jlb ol oS oz 5 o 5y w2l YF
9 Gl Jalge s par polie cly2l dg) SO osims JoSis
28,518 Q8 S Uy B e Slesle Jelse

A awler s sy jeasie VA5l jes ol o
sl aie sad slp ek ol Cusal o bys |y 593 ol b
G G L @l e, So il e )‘“‘fr‘-’b
o] azmiliz ol atwlys o] 5l oen oS &1, HSE
5o s slprian |y ol wsls ol sladyy, il gl
s s 08l (glalai B &S azeins 31 el iy ol

b Jelodigd o (Ao aalllas sl 90 b

m Jelye gl
Fsndon)ls
W 5 oS mlie
sl s

OB »2 3l 6 Ry

(sl al>50)

bix b slaeb iy sbasily 5l s S b 5l (295
ol Bl slael 4 Ol a5 Bl olaS
V]

o575 5 A Ny, b oakly o Slesy 4 azg L
et jgbatedy (Ao dal i g% nl 0 ol 65,5
o a 2b2l by, crlenl 2 Hie sbosr)ly
el pll 5 Jolhe

Al Blaal 44 4> g b mol> g wyp b oladoe ol
ez 0 oI V8 (e | 095 adsl I [¥2) 0 AV .YA-VA]
ol oadas S Sy mbie oS a5 s Lol 05,8
(ot B il mlio ol ey, & bye slaleial,
292 3 9 o5 35

eV lasdlas cpl o0 (s 5 o dw oo o
ey o 1S g 0l it S o S 0 b laasiie
@l glacdld ails 5 aass Jols aalllas ged90 b Lasi e
Sl g jlanmme (wdiges 5 Cu oo Slroje> 3 allu O filoe
il glls a5 Gl 5 Cujlaze 5 Sl el e
Wdg (D iy 5 sl Copde plers Shee 9 2]
3 s o Lasmacions) ke iaees b 1SO 450015 st
A Sgeo aalllae ol o S 18 sl 19O 14001

OB 2 OB 3 LS ) oadiingnd sl funn e
L olSongh 5 o3 Ji om L)1 oo 285 )18
W (6 055 by plad ogr el 5 oyl

OB 5 s Sy

(pgs al>50)

For 1) 5l o olo 4 098 5143 y> Cobligy cwikigo Alixo


http://dx.doi.org/10.52547/johe.9.3.200
https://johe.umsha.ac.ir/article-1-772-fa.html

[ Downloaded from johe.umsha.ac.ir on 2026-05-25 ]

[ DOI: 10.52547/johe.9.3.200 ]

LT oo o dle #Lsg,S T o o 5l eslanl bl
2 odalCawsdy Hlake) el Cowsas AV Il ol sl FLSg S
(5755 o 53 (s3) APAI+ <+ /R o350

L @zl sbdesgiws ate) jo oabplxl wlides
@ Slisdod (ol 5l (89,5 )5 (Ganated 09,5 Wiz ;S I o
Sllllas oyl o5l 5 oo o Josdlygiws ol sll pac Jle 059>
sl o Sl b 2l pae Jle plpiea 1) Solite Yo
ol alazjl oS e o)l mlio o ! sl darlly g
Gins (7 elosl Sl else a3 azgs pae () & ol oo LYo
Olosle ;o ol o Jeslljgiws gaieplas 5 2obsle jo
3 bkl pae b als 352 (F o)las 5 (h9e] j0 cand (Y
(gl 5 (S oSl pae (0 5 2! Gladedlgins
Olesbe bawgs 2>l sladesdlgins 65554 5 ssluesly
LFAIAILTATS] o5 o
2 S5 delse e (S LSs sl jslaiedy fol> aslllas o
by @zl Glodeddhgiws Gzl @ w5 G n)lS
Sl e 5 Gosleez @ pldl glio o J2ls QLSS
w3 HSE ozl sloJosllygiws 6 pdu0 )5 (b)) jslaneas
9 Joloe nl Ceyo pansis g oLl I pliebl jglaies
ezl el Gl ol s )l e anates
o addlhas G 4y bgyye Jol e plad g o oolainl golgainy
sl ol el s @bl 5 als) Ghomis o e (lolid 5l el
5 8w b sy mlie (golaie glaans b
el 4 e &5 o3 Jlglp ol wald e
Sl 039y (Sl slossly e don 5l g Jlo o amecins;
ol 5l Soly pals sl mlio ol &5 lael, 51 (Ko [¥4]
WS o oolatwl 35 ol b ye g Wles S eslal
AL e b T 51 51 00 o5 sl ol sl Lol s
95 lee pled )3 00,08 Ojgo 4 S (J)9po 4 Sl )l
3o el 092y L[] ol sl has b K00
55 oly 1als 53 T lir (28 5 2! slaodd] s
ey plio 4 by o Bols> Sl (5 )l Glizes il pliw
& Lyye clallhe s [¥AJcals ol yins ool sl o
plml Y gamme CoieS Sonte § S1942 0557 5 &S Sl sl
oss 135 onnlds £aige b Laxllygims (g2l pac ctesl on
Jus a4 Sllllae (b g Gl laoje )0 o Kingh
O by bafesllgiws 5l 95m 5 12] pae phads,
shas wlesyedy ol Gl 1y Golaie LYo ¢ wilossy alio
035 L (Vs pos (O & Gl ol (o inte

rleo ;o el slo Joal joiws

booly fdxigds jxi

abgimn 2Ll 5 (2ly) G p (e Lrosls Jlos
55 Sledbl (gl ol 5l Il gy 0 plomil 2o
Ll bl s i 0591 CVI g CVR L als adlllas
a3 o0 (LS Sl (2ly) B (o 0 2l ,S STl ol
) shae o)l loaca den Glie ax Ul b whde S
ol gy G Sln B9y lFe (2ly) S Azl
e () dslime (1 sl 00,57 >, Lawshe |, e ol
A seil (slyime anej 3 aazie Llia)lS Sl
Slr 3 Glime @y asla [ Y] sgde eslina
Bausell s Waltz |, CVI a3l 04 oo eolarul olg, iz
L slezel collB b 2lis,S sl se3l [YVXY] wiles s il
ST b 4y 0 o Jol> a5 el ()bl 903l (o5 2Ll
Lo bl bl Sl goefl oy 5l gliss
ool (b & S b O g0 4 aS 99 00,15 @ glael s 5y
[YFro] codl slag Sazz of slacls> 5

Il adsi g addllo >/ b

&l (o2 0 Qe caslllas Blaal Gull (25w Gl o
09,5 Hlaz ;0 a5 0g o] Y2 Jolis adsl sl asls,y oyeite
slogize 5 Izl Jold ol 095 Sz 5 5 a5 Lol
Srar pobie (ol V) Joiin) (2l arg) Sy onsms oS3
(ol ¥ 2 Joni) Gl Jalge (o217 Joitn) (a2 s,
A &) (el 0y Jeine) Slojle Jelse 4

OB I R
@4z b g ab plnl (s aalllas I 90 90 Asu cnl 5o
ol s >kl slaen T b alaly jo 8 5,5 ol ol
el Gl Gindy Jlre al>se cnl o s GG 4 dl> e
5y e 3l 0 CF) il el sy o] Al @S &S
51 ool plie gy, BloaSags Jolis jinl ol ol kx>
wgy o a8 ohle 5 ol (S L6y Sslite b,
2L Gl ezl 2l Ll W was Sas
bl i ez 50 5 @RI YY LHSE 655> 10 ol slaas,

bl 9 s Ui/
Gebie CVR) lpizms oy cons a3ls 25 @b
JAY L e adsY alyie oly) S abre Joob
YoV o 3 o slp Jgd BB CVR JBlas .owl cowsas
i alyy ol byl el el </FA G JFY i
ol bl 02 <V Jgd LB CVI Ll ol sy +/300

VEe) o oylon R 0,99 1514 y> Cailigy swikigeo aleo Yof


http://dx.doi.org/10.52547/johe.9.3.200
https://johe.umsha.ac.ir/article-1-772-fa.html

[ Downloaded from johe.umsha.ac.ir on 2026-05-25 ]

[ DOI: 10.52547/johe.9.3.200 ]

REEERCR

OBl G855 crl )3 02 1 tad ()l Sl jgiws gl pae
3 adien pgyre ol 4 Cund Slaleal by 5 S92 5l
> alelidgls; s Gl Jelse @y azgi ogdle g, (i aslllae
asle Julge Koo alloe 4 pladl (6 pduo )5 ozl 15l
5 Gra Jolse 5 Jedllgios S lizl (Glosle Jelss
3eolatwl a4 LS, addle ol shateds allwlisls;

L57] ws o Joll g

S 5 4
G Ay D90 g Ceedl Sly cselcwssd mlu
lo g jo slaulin a5 cals ol giws g pdio S
argl S50 Egoge (nl o doall g ngad Sl (lnl o
($lo Joall 5203 551 43 4755 s %05 (53§ 55 (5nd )13
dS0-9001 usle i poe lapiunw 5l oisu ol,>]
4 > b 1 sl e olus> 4, 1SO-14001 4 1SO-45001

2,8 13 Jaias o,lsen LaoT sy (PDCA) Kies

1808 g i

Sy g Si adllas (nl o G853 Ju o See 5l Bais
6 gy g a1y 0yl olid IS Al 5l i oyl S e
555 15,08 (e Ay 55 el o 4255 e Sy psle oSS o
el Glaan (S pole olfails clilagy oaSasly LSS O eass 51 1,
S

Qo ol
30 e ol 8l g o g adS (gl adlio oLy ais¥ 0 0Bl gy ol
il e anlllas a3

W ol
SllaxMe a8l 5 00,5 28l 40 B aS olKiils G ataS 51 irgh o
Al o gols SIS

QU s 93 g

A oLl Glsie ab) wlid S symiils kgl Jol> axllas o
plosil o yslice g Losal, auill Blsins i S 5 ool o05: 0| alaiie
Ry 03903 raL.\B\ 52.....:‘.) O o)BL'L.a 9 kS‘L""‘Al) 4 adllao &J"l

| PR PE
@ty sl (bl bgrpe sl 4 e Jora 5l Lles anlllas (sl sy 50
ol o0l u—“’l’ P sls ol (S d.u).ml;ﬁ

REFERENCES

1. Attwood DA, Deeb JM, Danz-Reece ME. Ergonomic
solutions for the process industries. Elsevier; 2004.

2. Amare G. ReviewReviewing the values of a stabdard
operating procedure. Ethiop J Health Sci. 2012;22(3):205-
8. PMID: 23209355

3. Kletz T, Amyotte P. What went wrong? case histories of
process plant disasters and how they could have been
avoided. Butterworth-Heinemann; 2019.

4. Reason J. Human error. Cambridge university press;

(g (25500l 3(F iy 5 lsime conls pae (F dabjgel
L‘”o—‘_;);‘i_““ﬁ)ls 5 besdljgiws 5l eolial (al38l g, (e
j Gilie Slalllas b g o3g oliize 5l solass azg3 890
eload (o) 5 UsS sloasir
85 )8 Az 050 5 plulid Dlalllas ol jo a5 lelge
(F Al (F o Jondljgims ol (V aile (p,9) S5 lge ol
L Sl Jelse b sy Jolss 5 sl i 5 552l g 3
s (F e Joall s (il (F e o8 (O wiile Slojls
Srdpo 8 Gl (P g 5L (0 wS il (F
505 aalllas ol 4o daamily g [)YADATYFASY] o,

» Ay Bl 5 oe HSE oy ladesllzws o)
(Vs polie (V dp2I0) (Lol s ez 50 sndon)lS
i e sl logSl (F 5 Al Jabe
bt ool p sy el e slaial, jo a5 by
o 0 b esdljgiws Copie piusw 98 4 (CCPS)
Byo 5 opdige Jold 1) baJoallgims plos 5 a3lsyy sunl )b
5 35850 0315 8 Jealljgins S 655,54 5 g Sl
o555l 5 spmn polic ] Jale aile S slo i
[0 55 omi 5 e sl

ot 0,5 oz 5045 351 02T VY ol o slolids Lolse
A g bt Slalllae @ azgi b (gonaiws [l od (oipends
aalllas ool o0l (b3l g g S8 1 Jals (B 05 iy
30 addllas G oas oluliss Jelge 5l liwebsl Joas jglatoa
Seol (o 55 nl s ylmez G 5 5 plaasie i g plox
VY s o ol Kea g NoOr Quddus as slasdllas 4o a5
i3 3 Fie Mo aloles jobiien, wisls ol 1,00
e Ay 5o 1) Lealy VP L (ol e Jedl g
ol adlllae 10 Cope 99 9, e 5150 ST (o) 2 b ol giss
oS dalesal) 51 ylojee solanul Y] s lo 5929 o 4 S
eliel g Gomie eyl o eadelxil Slills
s anllan by i qulio 5l oadirl il (loLxa

g Xiaowen Hu a5 glaslas 4 cos Koo glawslio o
pas ;o ol wisls slowl LIl mul jo Yo VA Jls jo ol ) Sen
bl b olyy Jelse p3 1y 22l sladedlygims 2]
30 oS a8 lin pas emer Julge asllas ol o 0
shol He 5l 2l lo ol giws (il 5 o)l (g0

1990.

5. Safety CfCP. Guidelines for writing effective operating
and maintenance procedures. Wiley; 2011.

6. Carvalho PV, Dos Santos IL, Vidal MC. Safety
implications of cultural and cognitive issues in nuclear
power plant operation. Appl Ergon. 2006;37(2):211-23.
PMID: 15993375 DOI: 10.1016/j.apergo.2005.03.004

7. Goodman PC, DiPalo CA. Human factors information
system: A tool to assess error related to human

Fed 1P0) Jub ¥ o leds A 0,90 (il o Culblagy owiigeo Al


https://pubmed.ncbi.nlm.nih.gov/23209355/
https://pubmed.ncbi.nlm.nih.gov/15993375/
https://doi.org/10.1016/j.apergo.2005.03.004
http://dx.doi.org/10.52547/johe.9.3.200
https://johe.umsha.ac.ir/article-1-772-fa.html

[ Downloaded from johe.umsha.ac.ir on 2026-05-25 ]

[ DOI: 10.52547/johe.9.3.200 ]

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

performance in US nuclear power plants. Proc Hum
Factors Ergon Soc. 1991;35(10):662-5. DOI: 10.1177/
154193129103501015

Sasangohar F, Peres SC, Williams JP, Smith A, Mannan
MS. Investigating written procedures in process safety:
Qualitative data analysis of interviews from high risk
facilities. Process Saf Environ Prot. 2018;113:30-9.
Mason S. Procedural violations—causes, costs and cures.
SCTA. 1997;1:287-318.

Lind S. Types and sources of fatal and severe non-fatal
accidents in industrial maintenance. Int J Ind Ergon.
2008;38(11-12):927-33. DOI: 10.1016/j.ergon.2008.03.
002

Dapari R, Ismail H, Ismail R, Ismail NH. Application of
fuzzy Delphi in the selection of COPD risk factors among
steel industry workers. Tanaffos. 2017;16(1):46-52.
PMID: 28638424

Steurer J. The Delphi method: an efficient procedure to
generate knowledge. Skeletal Radiol. 2011;40(8):959-61.
DOI: 10.1007/s00256-011-1145-z

Kennedy HP. Enhancing Delphi research: methods and
results. J Adv Nurs. 2004;45(5):504-11. PMID: 15009353
DOI: 10.1046/j.1365-2648.2003.02933.x

Dunham R. The Delphi technique. University of Wils-
consin; 1996.

Powell C. The Delphi technique: myths and realities. J
Adv Nurs. 2003;41(4):376-82._ PMID: 12581103 DOI: 10.
1046/].1365-2648.2003.02537.x

Rowe G, Wright G. The Delphi technique as a forecasting
tool: issues and analysis. Int J Forecast. 1999;15(4):353-
75. DOI: 10.1016/S0169-2070(99)00018-7

Keeney S, Hasson F, McKenna HP. A critical review of
the Delphi technique as a research methodology for
nursing. Int J Nurs Stud. 2001;38(2):195-200. PMID:
11223060 DOI: 10.1016/s0020-7489(00)00044-4
Bullemer PT, Hajdukiewicz JR, editors. A study of
effective procedural practices in refining and chemical
operations. Proc Hum Factors Ergon Soc. 2004;48(20):
2401-5. DOI: 10.1177/15419312040480200

Carim Jr GC, Saurin TA, Havinga J, Rae A, Dekker SW,
Henrigson E. Using a procedure doesn't mean following
it: A cognitive systems approach to how a cockpit
manages emergencies. Saf Sci. 2016;89:147-57. DOI:
10.1016/j.ssci.2016.06.008

Drury CG, Johnson WB. Writing aviation maintenance
procedures that people can/will follow. Proc Hum Factors
Ergon Soc. 2013;57(1):997-1001. DOI: 10.1177/154193
1213571223

lannuzzi M. Usability of paper-based industrial operating
procedures. NPIC & HMIT. 2015:229-40.

Kanse L, Parkes K, Hodkiewicz M, Hu X, Griffin M. Are
you sure you want me to follow this? A study of procedure
management, user perceptions and compliance
behaviour. Saf Sci. 2018;101:19-32. DOI: 10.1016/j.ssci.
2017.08.003

Noroozi A, Khan F, MacKinnon S, Amyotte P, Deacon T.
Determination of human error probabilities in
maintenance procedures of a pump. Process Saf Environ
Prot. 2014;92(2):131-41. DOI: 10.1016/j.psep.2012.
11.003

O'Donoghue R. Clarity out of complexity: writing effective
workplace procedures. Australia: Thorpe Bowker; 2016.
Peres S, Mannan M, Quddus N. Effective procedure
design and use: what do operators need, when do they
need it, and how should it be provided? Offshore
Technology Conference; 2016. DOI: 10.4043/27019-MS
Scholtz CR, Maher ST. Tips for the creation and
application of effective operating procedures. Process Saf

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

rleo ;o el slo Joal joiws

Prog. 2014;33(4):350-4. DOI: 10.1002/prs.11663
Surabattula D, Landry SJ. Toward providing guidance for
procedure design: Formal definitions of procedure
characteristics. 4th International Symposium on Resilient
Control Systems; 2011. DOI: 10.1109/ISRCS.2011.
6016079

Surabattula D, Landry SJ, Caldwell BS. Evaluating and
designing procedures in safety critical environments: a
framework and taxonomy based on a critical review and
synthesis. Theor Issues Ergon Sci. 2019;20(4):489-506.
DOI: 10.1080/1463922X.2018.1529205

Shi C, Zhang Y, Li C, Li P, Zhu H. Using the Delphi
method to identify risk factors contributing to adverse
events in residential aged care facilities. Risk Manag
Healthc Policy. 2020;13:523-37. PMID: 32581615 DOI:
10.2147/RMHP.S243929

Gilbert GE, Prion S. Making sense of methods and
measurement: Lawshe's content validity index. Clin Simul
Nurs. 2016;12(12):530-1. DOI: 10.1016/j.ecns.2016.
08.002

Baghestani AR, Ahmadi F, Tanha A, Meshkat M.
Bayesian critical values for Lawshe's content validity ratio.
Meas Eval Couns Dev. 2019;52(1):69-73. DOI: 10.1080/
07481756.2017.1308227

Yaghmaie F. Content validity and its estimation. J Med
Educ. 2003;3(1):25-7._DOI: 10.22037/jme.v3i1.870

Shi J, Mo X, Sun Z. Content validity index in scale
development. Zhong Nan Da Xue Xue Bao Yi Xue Ban.
2012;37(2):152-5. PMID: 22561427 DOI: 10.3969/].
issn.1672-7347.2012.02.007

Gliem JA, Gliem RR. Calculating, interpreting, and
reporting Cronbach’s alpha reliability coefficient for Likert-
type scales. Midwest Research-to-Practice Conference in
Adult, Continuing, and Community Education; 2003.
Helms JE, Henze KT, Sass TL, Mifsud VA. Treating
Cronbach's alpha reliability coefficients as data in
counseling research. Couns Psychol. 2006;34(5):630-60.
DOI: 10.1177/0011000006288308

Ahmed L, Quddus N, Kannan P, Peres SC, Mannan MS.
Development of a procedure writers' guide framework:
Integrating the procedure life cycle and reflecting on
current industry practices. Int J Ind Ergon. 2020;76:
102930. DOI: 10.1016/j.ergon.2020.102930

Bye RJ, Aalberg AL. Why do they violate the
procedures?—An exploratory study within the maritime
transportation industry. Saf Sci. 2020;123:1-12. DOI:
10.1016/j.ssci.2019.104538

Hendricks JW, Peres SC. Beyond human error: An
empirical study of the safety Model 1 and Model 2
approaches for predicting worker's behaviors and
outcomes with procedures. Saf Sci. 2021;134:105016.
DOI:10.1016/j.ss¢i.2020.105016

CSB U. Explosion and fire at the Macondo well. US
Chemical Safety and Hazard Investigation Board,
Investigation Report; 2010.

Hale A, Borys D. Working to rule, or working safely? Part
1: A state of the art review. Saf Sci. 2013;55:207-21. DOI:
10.1016/j.ssci.2012.05.011

Rodriguez-Pérez J. Human error reduction in
manufacturing. Quality Press; 2018.

Amyotte PR, Lupien CS. Elements of process safety
management. Methods in chemical process safety.
Elsevier; 2017.

Hu X, Griffin M, Yeo G, Kanse L, Hodkiewicz M, Parkes
K. A new look at compliance with work procedures: An
engagement perspective. Saf Sci. 2018;105:46-54. DOI:
10.1016/j.ss¢i.2018.01.019

VEe) 3l o o )led @ 0,93 (5148 1> Cuibligy switides dloxo Y5


https://doi.org/10.1177/154193129103501015
https://doi.org/10.1177/154193129103501015
https://doi.org/10.1016/j.ergon.2008.03.002
https://doi.org/10.1016/j.ergon.2008.03.002
https://pubmed.ncbi.nlm.nih.gov/28638424/
https://doi.org/10.1007/s00256-011-1145-z
https://pubmed.ncbi.nlm.nih.gov/15009353/
https://doi.org/10.1046/j.1365-2648.2003.02933.x
https://pubmed.ncbi.nlm.nih.gov/12581103/
https://doi.org/10.1046/j.1365-2648.2003.02537.x
https://doi.org/10.1046/j.1365-2648.2003.02537.x
https://doi.org/10.1016/S0169-2070\(99\)00018-7
https://pubmed.ncbi.nlm.nih.gov/11223060/
https://pubmed.ncbi.nlm.nih.gov/11223060/
https://doi.org/10.1016/s0020-7489\(00\)00044-4
https://doi.org/10.1177/154193120404802006
https://doi.org/10.1016/j.ssci.2016.06.008
https://doi.org/10.1016/j.ssci.2016.06.008
https://doi.org/10.1177/1541931213571223
https://doi.org/10.1177/1541931213571223
https://doi.org/10.1016/j.ssci.2017.08.003
https://doi.org/10.1016/j.ssci.2017.08.003
https://doi.org/10.1016/j.psep.2012.11.003
https://doi.org/10.1016/j.psep.2012.11.003
https://doi.org/10.4043/27019-MS
https://doi.org/10.1002/prs.11663
https://doi.org/10.1109/ISRCS.2011.6016079
https://doi.org/10.1109/ISRCS.2011.6016079
https://doi.org/10.1080/1463922X.2018.1529205
https://doi.org/10.1080/1463922X.2018.1529205
https://pubmed.ncbi.nlm.nih.gov/32581615/
https://doi.org/10.2147/rmhp.s243929
https://doi.org/10.2147/rmhp.s243929
https://doi.org/10.1016/j.ecns.2016.08.002
https://doi.org/10.1016/j.ecns.2016.08.002
https://doi.org/10.1080/07481756.2017.1308227
https://doi.org/10.1080/07481756.2017.1308227
https://dx.doi.org/10.22037/jme.v3i1.870
https://pubmed.ncbi.nlm.nih.gov/22561427/
https://doi.org/10.3969/j.issn.1672-7347.2012.02.007
https://doi.org/10.3969/j.issn.1672-7347.2012.02.007
https://doi.org/10.1177/0011000006288308
https://doi.org/10.1016/j.ergon.2020.102930
https://doi.org/10.1016/j.ssci.2019.104538
https://doi.org/10.1016/j.ssci.2019.104538
https://doi.org/10.1016/j.ssci.2020.105016
http://dx.doi.org/10.1016/j.ssci.2012.05.011
http://dx.doi.org/10.1016/j.ssci.2012.05.011
https://doi.org/10.1016/j.ssci.2018.01.019
https://doi.org/10.1016/j.ssci.2018.01.019
http://dx.doi.org/10.52547/johe.9.3.200
https://johe.umsha.ac.ir/article-1-772-fa.html
http://www.tcpdf.org

