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Abstract
Article history: Background and Objective: Oxygen therapy is one of the integral parts of
Newevens ) DEeeiven A0 a hospital, which has been introduced as a therapeutic use of oxygen, and
Revised: 20 February 2023 . . m .
fxaeEiEt= 1D i 2023 any human error in this field can cause disastrous consequences. The
ePublished: 26 June 2023 present study aimed to analyze the risk of the oxygen supply system of a
hospital in Qazvin using the method of studying risk and human
performance.

Materials and Methods: In this research, firstly, study team members were
selected according to the purpose of the study to benefit from their experiences
in discovering the possible situations of human operation risks. According to
the field visits, interviews, and existing documents, the duties of people related
to the objective were analyzed by the Hierarchical Task Analysis technique.
Following that, the types of errors and causes were identified, and proposed
controls were presented to reduce unacceptable risks.

Results: According to the 75 scenarios obtained from the used method, the

*Corresponding  author:  Vida
Zaroushani, Social Determinants of
Health Research Center, Research

Institute for Prevention of Non- results indicate that failure to perform job duties with 32.42% as the most
Communicable  Disease,  Qazvin important parameter, with the essential factors of human error, such as
University |0f. M%J'Cal Sc'ences% memory slip (38%) and heavy workload (31%), plays a role in the three
8?22;;@%?”/ Healtﬁpag:;zéering, categories of consequences of fire, explosion, and reduction of oxygen sent
Faculty of Health, Qazvin University of to the departments.

Medical Sciences, Qazvin, Iran. Conclusion: This method can be used to reduce the risk of fire, explosion,

e vz Ui g e and oxygen pressure sent to different units by using the techniques of

improving working conditions, changing the way of training, equipping the
oxygen concentration detection sensor, and using the liquid oxygen tank.

Keywords: Hospital, Human Error, Oxygen, Risk Assessment, Safety

Please cite this article as follows: Shoveyri B, Zaroushani V, Ghalenoei M. Assessment of Human Hazard and Performance
in the Oxygen Supply System in Bu Ali Hospital in Qazvin in 2022. ) Occup Hyg Eng. 2023; 10(2): 129-138. DOI:
10.32592/joohe.10.2.129

[ DOI{ 10.32592/joohe. 10.2.129 |

@;@_@_ Copyright © 2023 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/0000-0001-5429-2991
https://orcid.org/0000-0003-1713-4016
http://dx.doi.org/10.32592/joohe.10.2.129
http://johe.umsha.ac.ir/article-1-854-en.html

[ Downloaded from johe.umsha.ac.ir on 2025-07-05 ]

[ DOI: 10.32592/joohe.10.2.129 ]

g JOHE
'{‘M@; Sl 5> Cuilng (woigo Ao
A WAV Ailrio AFo¥ bl ¥ o5las Vo 0,90

UMSHA Press https://johe.umsha.ac.ir

38 39938 hE 99 cliaw ylowd ¢y S| (ool Aol 48 it & sShos il g oo axllhae

T s axld (4l g0 ¢

AR

1F+4 Jl

SLglyy g 6 g Sl 34

Ol eras8 e Sy pole olKails cciilage ousiils (e oedils Olaasd alaS !
w - . = .. = . & . N N “ ae - o n mae A

Olnl g (ns3d (i pole oBiils 5Ty o8 Slaiglom 5l 6Ky 00Siimghy wadls 5o (elaiz] Julse Dlado S 50
“ P a & an - oa ae . a - oa . eV

Ol «cr938e 938 (S pole oRidls ciilags oaSiils « SIS sl g (slad > Cudlagy qwdige 09,5

NS
oy G595 Olyiets o5 ol Gl oz S il lagis 51 (S ST L ploys 1500 g Al
Sokanzls mlis Wlgi oo are nl o Sladl sllas a3 50 5 Coslonl (8 yme Cullagy Gl plojls Lawss
b Gpeitlagbe o o Bl Gl il e Jolom gy gl ) ooy saly il ol et

el Sl o Sl colild 5 Jlas dalllas g, 5l oolainl

L calises sloaass b lalllas 09,5 (slacl cunss .o plosl dl> 1o 93 45 Ltmgh ol (B9, 9 S0
Wil ol gl Sldee alylas 595 San socdls glgil )0 0)log 5l 6,50 0 &l canlllas o
b9y by Baal L e Sl by 3529e Slates 5 axlas (Slans Slawdil & 4 b G
9y dawgi b o] 590 Mo g lallas glgl wa ad> o 0 .008,5 3J6T iy (She alides Jodogas 525
s Jlns la jhs fall Cyar okt la S 5 plolid Sluil o Shoe collB 5 s aslllas
0,5 &l

aabigalol pac a8 cl o1 51 Sl s oslaiuls, oo g, 5l ool Cansdy g, lw YO 4 ax g5 b (AL
O aliblo 540 sislom (sl sl 55,0 Joloe (2 vt b eyiably (o olpiees IFYIEY L i
Oyl i b isu a4y JLo gl 5T ralS g il ¢ 5 > aely aws a0 (AYY) oL 5,5 L
e «bigel 0976 53 kS ()15 Ll Sgnt (sla, 3l edlinl b Wil oo by, ol 6 S AR
9 )bl (B> Sy SRl Zaz mle 5S35 5l oolitul (5enST ClE (ansias S (3500
255 1,8 eolaiuls je aliBee slaasly a4y Jlojl 5enST Lad rals

JES| PR COU DRV UK 1 IR D0 [0 1 S-S A SN IS PN WA L g U1 1%

VE /- AUYY i bl o g ,b
VESYNY/ ) i il g g6
VEYVIVA tallio by G )b

VEY/ 0 allie HLissl G,

Sy pgle olRidls (glp 5 Gohi> (eled
S| Jc'j_é?u QL\@

S oSl s i Jgume sdung
adls p fre eleizl Jelge Slidod
51y 3 Slos o 1 (6 iy 00Siigly
Olrl e o (San pole ol
O el g (148, Sullage (swiien 095
by pole ol iy easiily
RN
v.zaroushani@qums.ac.ir : J.e|

Jlo 50 938 deg liwlow 5T u—-.o'a alolu yo Sludl 5, Slae codils g ylas anllas )l pe o555 anld dlayg ¢ Slingl,; olias cg pgas 2Ll
AYANY:O YN F Y Lol (glas > cuilags w“—ﬁf"d’.“-\f’\

ool 55n g 5 allS 5nSTTAY Jilio g3l o
1F] 05 g0 0l 5 4t (blage slacudl o dslae sty o5
O Sl el sl Wil L oo nl 55 39290 s

4o0do

Soopdbabe g Gl S Okt L ey
Olosle Jawgs (5SSt 51 Sy eolaul lgredy ol Lo

5 s wnld onl -] el sns byme Sl ety

VBT (Loali oF o Lo o) 0593 «(gldd o Coblogy (swiigeo Aloxo | o


https://orcid.org/0000-0001-5429-2991
https://orcid.org/0000-0003-1713-4016
http://dx.doi.org/10.32592/joohe.10.2.129
http://johe.umsha.ac.ir/article-1-854-en.html

[ Downloaded from johe.umsha.ac.ir on 2025-07-05 ]

[ DOI: 10.32592/joohe.10.2.129 |

Ol 9 SR

Oblos & 00l 5925 (5eaST 350 Slpeay o (5eST L3
WD YTas s jlo llons 51585 YF S 0 42 pmie g S
Olea bl jlon el b alaly jo cote (3,5 DSy
Bt s a5 oo T30 8 ol s LV F ol s
Sl 5500 55T) (oS53 Sl L La o s aslen IS
5 >hb el ailea e Jle b 5aST 3505
Lo Lyl 3,k 5] el 035 s culd, (Glad slallas
sl Syl poogdle &5 Cans JpS BB (s ha b Lo
slo Lol o 5 sl pad Jousss el il 5
Do-VAL ss o olazz!
Oy OieeSTanl o Sos (2l b alay o Sldllas i
(FMEA) &Il Julss 5 cnsls s is, 4 Sbislos
Spyaelp paaz ;o oadplel Sldlas jo .canl aid § & g0
& Glisyse oSt el gz clie Slladl Gl2)
o3 Jlast il 5 3l Jsle Sy i3 5 Sy
5 B> abexrl eSSy ks g by o5 4 axys
A 3 gl Jlo po [NV ] el sasansls el
A U s el o byed ble w0
oo Vb psbineas sycnlil F] Wl eag aiS” Slojoiy5ens]
0529 SIS 3 yeesd 43S pogdle ((Shjy (5 Al 55 (e
sl el sl 5950 51 iy o Jlio 4 5 ooty ol
sl e DTN o)l iy Coenl Sy Cupae
alizebgs Lol ol Gludl las Golg> asy0 A+ B V- sga>
o 9 E i JB Sl lalks 5l sy Ve sgu>
2l Jels (Sip o5em 50 Sludl slalles [V ] ol
Ol el (S Sl 9,5 9 e yde 91 2925 antS
Bosel )2 o 9 Spe dole g (Sl slallas I atws
wolym e ol 51 6 @l ol oYY Y] s
IS 5 o)) sl aiiles ol il Sl s
OiBu dl B Canys sl sells 5 @8 ol 5 ol las
D5 o wgeme 4l Kty SLladl I ooge

5 b s s, 5l S,y b)) sl addllae ol 4o
(Human Hazard and Operability study Sl o ,Slae colild
S g, o elS 51 (S a8 saseslail - Human HAZOP)
S &ly 5o ey ol [L\c] Sl sa] s Juloig 120
Al 5 bl aaills glolis gy a5 codl &S s,
gl Sl jo skt mle fals b, o slay
058 oo ooliiul Gilise mulio s ganld Sladss 5 sosmm
sl Sllas 5 s wlllas g5 oz & y5The (AS bs,
OOl 4 a2 b ogd (o L2l )1l g sl 4y, (Sl
Human Slul Ollae ¢ jhs asllas g, o Sl slalas
G b alal, s gail 5 eaass Uiy, o lsieas HAZOP
ol Slladl Sl alibl s sl Jelse oliabl colls

@l Dol o &5 5ST mies 5 adss SThe 5l eslinal 5
it @8ls s ST Il s05 e someli ST Jlisle
ESU RPN VUIS T PR SORC (X SOV S TN RO Pt g
0] S oo colan (50T a1 wiails ol Lo 31 @y 254l
Sl Lo 53 4By (3900 (3T (el Conmt] 4 4255 b 9003
03635 gk 5 A9l aals cadgl (el O jg0ty (ST Sl
(OFeeST 0aS S ol e KU a5 Gl Ll
SOl ST o Wohin s 5 @lo G| el
g St i by jled o a4 a5 Gley (5eS] S8

Dyge 53 ool (39 5k g Sl e Jlail pae (Suls
OemeST cdale Cae ey S oy citd aiy Lasee )0 jld pae
A (iiSly g g g, b iled e aS Wil o 2o, 0 Y )
S ST (Sossler i 3l pae 5 o0 Siyar g o 4 4z b
At BB 5 & g il b S ol (595 2 O3S
Sly oo cslin bl Slladl sse s aad 4 fanss
azey () 5o S obml Jlxiil g By sl SUikas ae
a oldS e catlige loss alorl ilise sl lasle
Jloamt 28, Vb (5enST cdale al3dl 5550 )0 b Gliw Lo
oslital 5 cwiis slo olSws YL oS15 s yS G
e wiy glalazs o 5ST Glo )Mty 5 0933l
Sigwiil jo a5 VP sgam aVlo Lo y5iS 4o '[X‘i]“‘“‘*
Orizeed g oo 79 e Sty Ha YO ¢l i g eadansS
Dl by o)kkee oy 5 ooz d9a> &> Sl s AVl

5558 lusos @olym gy a8 <[V o] 055 o Jras anal>
b solaml g sluil oljlus g o 5, slaws Gil53l Kbl
cde &y 5T JomasS 5l 36 55w tsT [NV ] el b T 5
e AYAY oleaiawl jo liews 395 sl ;o yiagile als
sblias gloys 350 50 il o5 Al 00 ey S 4
3OSt sla JomoS il g 3 e Jlail e 4 100
e olosle )8 a1 She 4 e 1T ooy oo
National Fire Protection) & ,> ;5 cbls
alasly 50 50 68,90 slo 3,155 55 (AsSSOCIiation - NFPA
e e o b ST lasl g ciis 5l LA6 @olse L
§hedblis Lo plole ,0 eapiaie oledll [N Y] cl oo 8
Ol JS 5o Al bawgie jebay a5 col (151 (Sl 5>
2D e gy Gllen it A 5l i
Voo 5l i G sl Golen £900 4 az g L 3] sla Lo
Lol lom ;o (Sij o)l @ols> b oo o9 0 o590
Nah (55,0 a5 Wsg Shlew ba o] 55T 5 ol s 3135
30 @l olaolew Jb axxld giem u*'-‘" alox 3l casils oo,
o 5l e [V] a5 B AY S ool as VoYY ol Y¥
oedlS el ST il oo aze y0 o (i o 4 oy 5uS]

P9V AP leanl oY oylod )+ 098 (5148 > Coblugy cwiigo Aloxo


http://dx.doi.org/10.32592/joohe.10.2.129
http://johe.umsha.ac.ir/article-1-854-en.html

[ Downloaded from johe.umsha.ac.ir on 2025-07-05 ]

[ DOI: 10.32592/joohe.10.2.129 |

6 Ll 2lb s L obs)l walby arass
Sl g yslanz 5 mp IV ] 0,5 o )18 oslizals 5
Y sl ag,e g Sl b hais,ee b HTA 5l colaiul
I8 eipsse 5 i (IS5 Gillae cdld (T lyzt 6l

Il css

(Human HAZOP ) Jilus/ cildoc colbls 3 oz arlllao :o

25 J2le Gladl Slilas g sz adlllae by, al>ye )0
o plo

(1o Cuad 4 (50T (b ailolis o 5 Sl 535 2
ilabs pj QLI 5 (G 0)5) S5

b oliws g boau )8 09,5 slasl 5 o) CSlil &y azgi b
s 53lSTs 5 (s 2 ol ceal 5 Slles g5 bl
(@l 25) 0)5 pb & (plpasgomany & olSiws 5 Lol )3
Sl syl o5 5o 50 G ol QB g s
[E] S8 8 sy 090 (Al s (295 ) asliassay)

loial, ololsS ol

ey snddil) solaisl slasl, SllS als e cpl o
Sl sla el b colite ol Sldas 5 hs adlas
I¥Y] wias Gl 09,8 Lansgs ¢ 8 alo o ) 0y

o3l &Il 59075 3 ]l loyiolsb B i
- Sl sl

ST sl 0,8 Liael iils ¢ a8 4 S a5 g, oo
3l lbs a5 Jlozo! alre b (a5 & )jg00 ]
L) adsl s sae MIL-STD-882-D sy le 3y b
o8 dlbre a5l Jlas sae 3)lge (S 50 9 () ojled oo )b
s 3§ szl 59 e AsS (Sl 53 s o[YY]
Slaal 4 azgi b o sl gl ol 51 56 Sl ool ogally
L¥v] 55 plasl oas ils sloylone

Kty O dewwrlzo fg0 05 —)
Error!) bl glhas g485 Jloax! x (¥ Jgoz) o

Sy 22¢ =(Reference source not found.

&l s ilwdiino g oMol oSl olgiiin iz
L @8, b ol b 31 oyl d92g a4 Je a5 90,0
Sl iels e 23, gz yo (2ol Dlladl wisgy ialS
Human HAZOP 5, 15 0 5 005 dcwlbre 49l S,

L7l o8 b 5 iloniis

55051 ol Al 3 i3S Sl 5 o el

@ Lo 1o 3g,y onl @l sezsls [YO] sga o ool
3kt gl all Cuz Fe Sleladl &l 5 anl B Gl
il il Jlo T ) i b suild Sladys 5 Sliges
albolo aiilen gauylyd sl wilolw 5550 y0 Sboys slo laes 5o
Slalllas i 5 33> ailen Slyas 1 S5 5 ()5S els
Lys-Ya ¥l el onys 3 ol (Sl

oS Sgal B ol g Dl 5l (SIS L pl aslllas ol by
5 by O3St allal 51 0938059, oolitinl 5 Coenl a4y azgi b
@nlllans g0 liw oy 525 5 Gl Gl )3 Ragh nl plnil poe
Slles s S IUT  (ie oy e ol Sy Sl
Lol 0aliplowl (2938 egy liw Lo 5o (Sl

FLYTIY)

Jelo e bl o e S il iags,
i 6l i less 51 55 ST el ol Ll (gllas
woles g ylol dmolz anlllae yl 53 ool VEY Lo 5o cyug3d
Gl Gl lon oSl el sls wlils (LS, Gyl
Foiml zé 65 aised Golol 2 &5 39 (538 4 el
Pl al> e g5 5o Giagh (nl oS Qb Baa e
oz Gilie sla s b Slollae og 5 (glicl las 12,5
ol wxly Gl lagols s « S b)) pase
2 L og)S slael plo g (Sdn Slimas (LS o
F RS o ly s Sas 4 4z L) (25w e ples S
Eliles EMSs 5 S a5 e sl clo S o 0o)los
oozl 5l Glaws landjl (b o (s taind SBl ((Sld]
Sl asmlas L dCU 5 CCU «Jag bl il gl ecyins] Jl oo
wiled 9750 Sl g Bual L o ylbg L) Jelis (LSS
Suoled )y 1285 plonil o 3 Ly 758 ()il ot S
HTAD) ol alle aaby Jlog S8 SeS L
2,5 U1 das sy (Hierarchical Task Analysis
Human  ss) g b ol 5 Jlo 5 ballas glsil any al> e
ol S 5 Jlais] e 4 g b 5 4 olulis HAZOP
Sygo s g oolizul MIL-STD-882-D Sy, yryle 5l )]
Gl Sy 280 ez olin b S
005 &l Jg:3 JB s

(HTA)Hierarchy Task Analysis :i//
o by (e ade RleSe s b,
e b & yg0a a5 ool SIUT slo gy cn o)
o asly g Oldes (2,8 Blaal (Clanl Cos 4y 1) (il
0 Jlmga i g Cawpd () ojleds JS0) Jgax b loges
Slr 9905 Olyear Jolod cnl 5l edelcmssay (o7g)5 08
5 s aiile ludl Jelge 3BT sla hsy 5l gk

VEeY (Lol ¥ o lou e 0593 «(glad o Codilongy (sweiigee aloxo |y


http://dx.doi.org/10.32592/joohe.10.2.129
http://johe.umsha.ac.ir/article-1-854-en.html

[ Downloaded from johe.umsha.ac.ir on 2025-07-05 ]

[ DOI: 10.32592/joohe.10.2.129 ]

Ol 5 S ped

i adelsy Sy ol

i

A al

oty Q! i ai by Lol Bow (e

ol ol ad adlog yllg 5 s

v

(e 4oy (asbp) b 35 (ateie

i aa by S, o

v

i oyse 0o b el by 5 heogs

&5 S dwoy Ll

5 5 45 0 Lol (Y Sl b g i ¥ 5 Jp3 1S
58S 13 Je3 BB o o o ot ooled ol slo
hom 0s)S lael Gl g g a4 g boald Gl b
deloisassos by ) sslisal b Gl sloially bl
Vs llae il Loal) SllS by osle alede
b o oba aallg 5l onel Josdy (il illas s o]
Oz ol (LS alex )l G5eaST el albols
o Gleys 3 g (chgter eSS Gl s DlenS (S
Lzl Sl il Jle JACU 5 CCU il ol ailon cilies (sl
0095 ooy 5o b )L kbl 15a) 095 cuda o
o yol 00lainlojge Il da Caws yog iy o sl JgnS
Glhae w5 D)o 4 (2255 (2 5 Aalby SIS pas (S
Sl cde YOl el ganaies 5 glels VO USS
V) obs )5,k 5 (YA alals 3530 ol 5 4y conds gloless

oo Sbesl Lk sy Ll b

NERPERENN]

1o 3925 (6,500
HTA bs)y 4 (et by Jolod 5 o planil g o) S5

Fel™)
By (ilpo il Jlrigas jxi' yo9, jI ol goli
LSS alaxil e iy BT il gyl 5o
JESIRNUUNEL < I DR g & SACH [UP SN PC g L gOICH IOV &
plSLs ©jpot Sl g sl QLS 5 Sloss g Ly
Syge aisog 2 V) B0 4 adilg o aslllas Sus 44z L g o,
o pl Sho ol slaws 4y azgs b el [S30LLS .85 18 Llos
L5 Lral 53 o551 ol il b dasi e iallog Jloxigas 325
s STY S iyl Sl (ol wiged (3091 &

il g ol g b
(938 slegr s o 55 Sl Cgsle S IS oS5 5l
IS g Jlonil (> daly s 5o s oy (5amST el el
k&u.oi) l; y)L.w ZA) yb)tud Yo 9 sy py50 ul)L“-’ & u S

WE IFT lasl oY oylah Ve 093 o (51ad > Cablige swkigoo Al


http://dx.doi.org/10.32592/joohe.10.2.129
http://johe.umsha.ac.ir/article-1-854-en.html

[ Downloaded from johe.umsha.ac.ir on 2025-07-05 ]

[ DOI: 10.32592/joohe.10.2.129 ]

(IA+) a2 )0 0 YL o dagide 4 Jlo )| y5ST ialS awly
W8S 18 g g pod Ay 53 el A il g B> e
S L oads LSS S p)l5 51 slaiges g0 o,leds Joo

s o i | bl 5, ae colilE g s adll s

ST el ailebes 55 ldl o Sloe el 5 s adllias

G azg b G a3 )18 Dbl e aoye YL 0
o35 5o il sloasly Sl oy SIS 5 05,8 S
s (F IS0 oo & Lol 50T 215 5 il 32>
w0ad bl sely VO 5l as ol eols lias Jeaz cpl o 0l

I T
TP TP LAt T S  JESC BT EE Yy (VPRI R
G Y0
|

O At b e

T 1
PO e Y P RN IO S
e e S e g e g A e A e

Jiml gl (ORI L Y

1 1
¥ s o MJ&:—T—Y‘—\—\ ...L;_..u.._;Lnu:_-e.._..._la_‘)'_'gL\va\f\
s e aa (e [ T N N e R i
\l—'l-iéﬁ
EOESIPEY PR S e e ..‘(__3'.'-:‘ === s
S5 ) S b S sl B O e e
Gl S
U3 UNF Ry A TR SR =
e gl e et gt sl b ey e it e T
Lo mll o S M s T
i 3
bl T A Y
i 2

L Sl 2 SEL SR
J sl sy s

OLSL Gulby ol e aludas Judosga 320 5l (gl diged (Vo ylods S

i ol ao)o g olass ) oylods Jgus

KW Slows

losal dls’

JARTARE Yy
IYNYY YA
AN A
1OV o
JATAS Y

PN PRWANES PYNEN

ool oudplnl ) he JIg b g Glej 5l ip
ool oadiploxl p3Y a5l a8 ad b

e oaploml glie ST IS

el oalsplosl JUamsl a5l iy aaulg

makta 350

e ST TS
oz A eS s et
WO sl s
-
[ S
Al LS pic

S e A

Sl slallas e sgas 1o Lo S5

W s e ) el sals

e el

Shedl Ggile jo Sluil glallas waly :Fo,lods &

VBT (baaali oY o losds Ve 0595 «(s1dd y> Cobligy swkigeo Aloxo | ve


http://dx.doi.org/10.32592/joohe.10.2.129
http://johe.umsha.ac.ir/article-1-854-en.html

Ol 5 S ped

a5 ge anlllas Sloul i o Slail Sllas g s dalllas 5 51 slaiges Voloid Jogus

£

V) Jlo 50 (2938 (egr gl low 50 (Sl Slilos g jlas asllian (fg ) 41 (3 5amS T ol dilolos Sy Jolons' HAZOP aslllas lgie

£

ot (3 5amS T Goli aal9 i 1 Lol adilig

£

Slusli GBS, (0 )5) (o) 290 Ao

(¢ n.&)

(el

Clerrey

ol

[ L

ol )

ok

Fora

bhbo

g9

Frhed
s

auE)

e on e LS | oKD | L L9

S ¥ (o € ] 67 oul € jaolerpo e

S | o HD A o L9 oH (oD ol §(c oy o b

8§77 |54 (T e vy
e o or o0 S |5 D | LD o Al

of e e k(DS &

87 e () |50 e (G0

IO [ BV A g0 6 6gD)

12 e € Ao |57 of o Ae® § <O g4
15742 4= o (9 L@ abe” A= o oo (¢ iy
TS v e oo {7 € o o (o0 A
A 4= FHP (K ooy AL @2 | 5O K -
K™ ¥ ooy g4 @ | o0 K e o € 4y
9 € evpe S ¥ - el € BH9 for o0
\= e e S @9 A € el fer

40 10 g s

a\

ey

[ 50-20-G20g uo JrJeeyswinayol woiy papeojumoq ]

5
~
N

Be]

.,D) .

%

2y

3

Be]

- %
T3S
FAREAY
9 3

E|

<

i
4
3
S
3

w)

£

3

3
£
<
i
PN,
30
A9
545
[a)
<
&‘
)

)L¢5| uf-“S ‘
S

2 sledgmeS

o] o;.xd:fl;;.ﬂ

oy 5o olej
Qg (oo )le

ICU 4 CCU

orse § eslizal gike
&l H3emS]

[62T°Z°0T3Y00(/2652€ 0T :1q

al

1FeY lauali Y o lods Ve 0,90 (slad o Cublogy pwaigo adxo

Yo


http://dx.doi.org/10.32592/joohe.10.2.129
http://johe.umsha.ac.ir/article-1-854-en.html

[ Downloaded from johe.umsha.ac.ir on 2025-07-05 ]

[ DOI: 10.32592/joohe. 10.2.129 |

2l [0 sl (oo I3 il 5 3o Sl o e SIS Y
Ol Jos GU1 )0 @2y 9 OS] Clale b akaly 5o Sldllas
Lo 5o eS| gome o)y iali8l Ojse o Conl oald
Sty Ol S5 598 b 5 wiilen Sl wlie a2
OS] s a2 o Gl pols anlllas s [YA] 5y, 0 VU
5 oleys o8 Ly jagile 4 Subs conbia Jlail pas il o
6B )k cde ay Joo GBI g il gl idu )0 (o eSS
Vo 1y Sl 5 oy e ploaely Sl aliil 3530 5 o5
Vb dely (n et 995 i 50 OlSen g jle 9255 0 p e
oeel g ok L e ay Jlxal g 3 1) S, 0
JgS Sl e Yoo oy LysS aslllas [¥] aiils
A Sped 2ie a5) 1) GheeST adss A5 0 5eS]
S 5 iemSTL L slge 51 onliiul coanslial o (03,5
3 el l..SI.\;- ol slpiin 9 9,5 Hle GienST Slyges
syl aey onl yo @8 Skt g 05l Cule;y Jem 5 (6l
G JssS Sl woly @Y Saday azg b 0] 555
Sy 25 g (ol slo S dio) cal 4o ey5mS]
O 15025 5 5SSl JmaeS Solialg e (y5051 alozr |
S JssS & 235l Gyieas gulo 5mS] e 5l oolicd
sl oy slagtisel sl Giigel o520 53 it (S
SLasl Lasgs o lonlr (o 050ST J3egS SIS 3l eolit

o5 &l 09,8

S 25 S
(Gl gl S L anl B pel> g aieibels )
i (Sl Jolse s 51 ST jlas o jlae  ololils Bualy
S Shles (Sl dsre oadi Gyl sleasds
ool 0z T8 s alie lolid gl Sl Jelse a4y caass
09,5 Sk 4y azgi b (Mol loladl &l 5 b Loy (5051
0 )90 Uojgel alazl og)S slael bawgs plasleiiuy 28,5 ol
slo G )5 el yge p3 g (el 92y bang
Lalys oge osile szl (el S (Saalen b (o3550]
He (Dl (LS Slass (2al8l 0SS b8l 5 o)
S g aalllas Baal Lo Sl e la (i3u a5 (05
ol gz ez g SN 5l ool ST clale aseis
ol e 05eST Gl JgS (Shd0 2 5l xS slz 5 (lsaSS
b JguueS Sl gy000 (505l o JouS illas Cgzr S
oS ol gl W] S le 5S35 5l oslil
S el Gkl Gl jlen (Jbe @lis 05033 5 (Slo juens
2SS xS plgiee (IS Hsbar oS dll ol slasals
S 5 ooliztal (Ll slolls b 5 b)) Slilas
sas llis slalls g5y Jlasl 5 cus o8 Sl gl
1y Sl lons 3T el wilabio wiilan gald Slilos o

O3S el ol 55 (Gl 9,Shae Elll 5 s aslllas

-y

G5emS1 ol s (o 13 LSS s 5 280y 451
05 Yl ety 5 Gluil sl g G 2alS g J1le
bl sl cwl oY il ouls s by o gel maw
sstatons Gl (sl slaaely Jlois 5 B0 e 5 S,
sl Sy 5 s plelen el mhe G G
25 ol J5:3 b6 ek

Jol Gue el oals Jlos Bus g0 Lulul regy cpl o
ol anlp ol Sllee o Gulby ol jealads e
Llapl Jle g Slal slallad oluled pgd Ban g ()5S
Ot el Gladl ClblB g e sl hg, 5l colaul
& i dasgelonl pac (5T aals anlb 5o Sl sl
Sy b)) 5 plolid o 0l a5 am s aladl> 55a) e
SLid Cue® g oloiSed slaaxly JeuS U1 e Sl slallas
poe o glulis gl ATl Sl Ggsla (bg) & )l 58
Sl sl 590 50 Jele (o Fpee Olprear (Jid adibgploxl
Sl glalaz o5 nallallss Slalllas b [YVF] ws lolis
aalllan (sl gl b geads el 03,8 ooy 0 |y o, 28, LSS
Aozl o5 585 g aladlo b3l cpol> mgsy o [¥1] e
ol e a8 was gloles gLl slalbs 59, e o St
babal, o s,V Sldllas zuls sl LIS Cusle wlgs oo ol
Olelies 5oty olws I eolaiwl jo Sl glalls Ll
Sl ooly ylid Uz iy oo Julodigdy s g, 5l oolawl b
Ol A5 g shew g9 5l osd plulid (sllas e (o e
o)l Oseles SSen g L8 aalllas lis o By 51.IY0] e
S Ol ) eslinal s bl sballes L
b Lo 45 Canl oidonls Lis (558 5 sges Uas s et
Col 03l (Lt (g yanm hmghy s [YF] ol jols iags
b bl Cople 4y azgi b Gl glalkas 5 Soly> iy
L¥VT 55 o131 5 o 4y o Wilgs o g 0092 (Vb s gyl
e ol Sy Qb)) 5 o addlae cnljo 5 Kiaghy
ESSCEPRRSW ( PP NWIC S E¥TReE PN SV
359 55 ailea e b ICU5 CCU i 4 (53955 ()5S
Lossh ST el 655 50 Sl 53 (55T (sl S e
@ e Wlgi (o 5 Cel 1005 5 2V S 5l Sl a2l
el Sl Conal 45 555 ylins st HUSLS 5 Lo e
YoVe Jlo yo a8 gl adlas oo oo (lis |y ae) ol jo a3V
TE O CO DU [CC I SN O K S IR S
G55 e (S OS] ras o o a5 col o5l S
oMb oy g 0l se2g loyo oS woil 5l e sblas Y
Lo ST s o)l ol o 4 (g2 Cdlge dame 4 5nS]
3l nlo b 5S35 L8, Lol wogis aol> 4 youe olgasa
@ OieST GRIE D)90 50 g Cel oo STl 5 Dglite

VBT (baaali oF o losds Ve 0595 «(sldd y> Cobligy skt Al Wr


http://dx.doi.org/10.32592/joohe.10.2.129
http://johe.umsha.ac.ir/article-1-854-en.html

[ Downloaded from johe.umsha.ac.ir on 2025-07-05 ]

[ DOI: 10.32592/joohe.10.2.129 |

Ol 5 69

ol ailas

SN Sl Mo

S oS ojlads 4y )l cwlid IS abpbly 5l sy ol adlas
VEL Jle o Cnasd sless liylom 5o a5 o5y IRQUMS.REC.1401.053
23,8 plodl

O i 99 o
sl i IS5 5 ko plosl o Sl g ke S

Sb ks
wared by, b cud) Jb Coles e a5 wilS o oMol JBanns s
)3 b allie cl )3 0B 35 IS 1 oy L a4 a5 05l sloadansLis

REFERENCES

1. Sarangi S, Babbar S, Taneja D. Safety of the medical gas
pipeline system. J Anaesthesiol Clin Pharmacol. 2018;
34(1):99-102. PMID: 29643631 DOI: 10.4103/joacp.
JOACP 274 16

2. Thomson H, Mlaviwa M, Rylance J, Jones H, Reuben A,
Stolbrink M. Supplemental oxygen in Queen Elizabeth
Central Hospital Malawi: a prospective cohort study of
patients admitted to medical wards. Wellcome Open Res.
2021;6:29.

3. Branson RD, Johannigman JA. Pre-hospital oxygen
therapy. Respiratory Care. 2013;58(1):86-97. PMID: 2327
1821 DOI: 10.4187/respcare.02251

4. WHO. Oxygen sources and distribution for COVID-19
treatment centres: interim guidance, 4 April 2020. World
Health Organization; 2020.

5. Feiz Arefi M, Delju H, Ghasemi F, Kalatpour O.
Identification and Analysis of accident scenarios in the
hospital central oxygen unit by fault tree analysis method
and evaluation of the adequacy of control devices using
layer of protection analysis. JOHE. 2020;7(2):22-31. DOI:
10.52547/johe.7.2.22

6. Paul C, Paul J, Babu A. Hospital oxygen supply: A survey
of disaster preparedness of Indian hospitals. 1JRC.
2020;9(2):216.

7. Wood MH, Hailwood M, Koutelos K. Reducing the risk of
oxygen-related fires and explosions in hospitals treating
Covid-19 patients. Process Saf Environ Prot. 2021,
153:278-88. PMID: 34188364 DOI: 10.1016/j.psep.2021.
06.023

8. Tabin M, Sharma P. Penetrating missile injury by sudden
oxygen release from compressed oxygen cylinder: a case
report. J Indian Acad Forensic Med. 2013;35(4):392-7.

9. Kelly F, Hardy R, Henrys P. Oxygen cylinder fire—an
update. Anaesthesia. 2014;69(5):511-3. PMID: 24738806
DOI: 10.1111/anae.12698

10. Hokmabadi R, Mahdinia M, Zaree R, Mirzaee M, Kahsari
P. Fire risk assessment by FRAME in a hospital complex.
NKUMS. 2017;9(2):173-82. DOI: 10.18869/acadpub.
jnkums.9.2.173

11. Habibi E, Aslsni AM. Evaluation of fire risk by FRAME
method and studying the effect of trained crisis
management team of fire risk level in Hazrat Rasoul-e
Akram hospital of Fereydunshahr in 2016. JORAR.
2017;9(1):46-55.

12. Babaeipouya A, Mosavianasl Z, Amani S, Moazez
Ardebili N. Human error analysis in neonatal intensive
care unit by predictive analysis of cognitive errors. J
Occup Environ Health. 2017;3(1):38-47.

13. Sonawane S, Panchwadkar M, Tanksale Y, Hiwale T,
Tarukhkar A. Planning of hospital building and reducing
accidents in hospital. [IJPSE. 2021;2(5):98-104.

14. Sarsangi V, Saberi H, Malakutikhah M, Sadeghnia M.
Analyzing the risk of fire in a hospital complex by fire risk
assessment method for engineering (FRAME). Int J
Health Sci. 2014;1(1):13-9.

oliebl oLl 23l 5 s 2alS 4y omie oS o sl
29l oo 2l mls

SO g S
s0i9al 095 pyime slael (sl 5 Clidow Ciglee 3l abewgena
Sl iy Sleas o (o psle olliils JI ol 5 glad > cutlage
W05 (65 g nl po 1y Lo a5 (egy i jla Samds GLS 5 (58

Sgdige Slo,08 5 Sis

&b ol
IS oS o ,let 4y bl bt 5 abibl 5l oist polo addlas o)
SBai g sl ondls sl wisS g o)1 53 5 0392 IRQUMS.REC.1401.053

15. Usher AD. Medical oxygen crisis: a belated COVID-19
response. Lancet. 2021;397(10277):868-9. PMID: 33676
621 DOI: 10.1016/S0140-6736(21)00561-4

16. Abhishek Shastri B, Sivaji Raghav Y, Sahadev R, Yadav BP.
Analysis of fire protection facilities in hospital buildings.
Advances in Fire and Process Safety. Springer; 2018.

17. Jayathunga-Mudiyanselage L, Park H. Safe quantity of
open medical gas storage in healthcare facility smoke
compartments. National Fire Protection Association
NFPA; 2020.

18. Murphy G, Foot C. ICU fire evacuation preparedness in
London: a cross-sectional study. Br J Anaesth. 2011;106(5):
695-8. PMID: 21414979 DOI: 10.1093/bja/aer033

19. Mostert L, Coetzee AR. Central oxygen pipeline failure.
South African J Anaesth Analg. 2014;20(5):214-7. DOI:
10.1080/22201181.2014.979636

20. Blakeman TC, Branson RD. Oxygen supplies in disaster
management. Respir Care. 2013;58(1):173-83. PMID:
23271827 DOI: 10.4187/respcare.02088

21. Mohammadfam |, Eskandari T, Farokhzad M. Evaluation
and analysis of human error in the use of equipment using
PUEA Technique and Fuzzy Logic. Iran J Ergon.
2018;6(3):21-32. DOI: 10.30699/jergon.6.3.3

22. Makary MA, Daniel M. Medical error—the third leading
cause of death in the US. BMJ. 2016;353:i2139. PMID:
27143499 DOI: 10.1136/bmj.i2139

23. Mohammadfam I, Saeidi C. Evaluating human errors in
cataract surgery using the SHERPA technique. Iran J
Ergon. 2015;2(4):41-7.

24. Baybutt P. A critique of the Hazard and Operability
(HAZOP) study. J Loss Prev Process. 2015;33:52-8. DOl:
10.1016/j.jlp.2014.11.010

25. Kotek L, Tabas M. HAZOP study with qualitative risk
analysis for prioritization of corrective and preventive
actions. Procedia Eng. 2012;42:808-15. DOI: 10.1016/].
proeng.2012.07.473

26. Sh S L, MJ J. Determining safety integrity level on a
hydrogen production unit with application of the of
protection analysis method. Safety Promot Inj Prev.
2014;2(5):267-74.

27. Jafari MJ, Lajevardi S, Mohammadfam |. Semi quan-
titative risk assessment of a Hydrogen production unit. J
Occup Environ Hyg. 2013;5(3):101-8.

28. Alimohamdadi |, Jalilian M, Nadi M. Determination of
Safety Integrity Level (SIL) using LOPA method in the
Emergency Shutdown system (ESD) of Hydrogen unit.
IJHSE. 2014;1(4):191-5.

29. Lee S, Chang D. Safety systems design of VOC recovery
process based on HAZOP and LOPA. Process Saf Prog.
2014;33(4):339-44. DOI: 10.1002/prs.11662

30. Lee S, Kim J. Functional Requirement Analysis and Task
Analysis for Severe Accident Management Support
System. 2018.

31. Nezamodini ZS, Abasi M, Mosavianasl| Z, Kouhnavard B.
Application of Human Hazop Technique for identifying

WY VP il oY 6 lan 1o 055 gl > caiblige omsoiideo alixo


https://pubmed.ncbi.nlm.nih.gov/29643631/
https://doi.org/10.4103/joacp.joacp_274_16
https://doi.org/10.4103/joacp.joacp_274_16
https://pubmed.ncbi.nlm.nih.gov/23271821/
https://pubmed.ncbi.nlm.nih.gov/23271821/
https://doi.org/10.4187/respcare.02251
http://dx.doi.org/10.52547/johe.7.2.22
http://dx.doi.org/10.52547/johe.7.2.22
https://pubmed.ncbi.nlm.nih.gov/34188364/
https://doi.org/10.1016/j.psep.2021.06.023
https://doi.org/10.1016/j.psep.2021.06.023
https://pubmed.ncbi.nlm.nih.gov/24738806/
https://doi.org/10.1111/anae.12698
http://dx.doi.org/10.18869/acadpub.jnkums.9.2.173
http://dx.doi.org/10.18869/acadpub.jnkums.9.2.173
https://pubmed.ncbi.nlm.nih.gov/33676621/
https://pubmed.ncbi.nlm.nih.gov/33676621/
https://doi.org/10.1016/s0140-6736\(21\)00561-4
https://pubmed.ncbi.nlm.nih.gov/21414979/
https://doi.org/10.1093/bja/aer033
https://doi.org/10.1080/22201181.2014.979636
https://doi.org/10.1080/22201181.2014.979636
https://pubmed.ncbi.nlm.nih.gov/23271827/
https://pubmed.ncbi.nlm.nih.gov/23271827/
https://doi.org/10.4187/respcare.02088
http://dx.doi.org/10.30699/jergon.6.3.3
https://pubmed.ncbi.nlm.nih.gov/27143499/
https://pubmed.ncbi.nlm.nih.gov/27143499/
https://doi.org/10.1136/bmj.i2139
https://doi.org/10.1016/j.jlp.2014.11.010
https://doi.org/10.1016/j.jlp.2014.11.010
http://dx.doi.org/10.1016/j.proeng.2012.07.473
http://dx.doi.org/10.1016/j.proeng.2012.07.473
http://dx.doi.org/10.1002/prs.11662
http://dx.doi.org/10.32592/joohe.10.2.129
http://johe.umsha.ac.ir/article-1-854-en.html

[ Downloaded from johe.umsha.ac.ir on 2025-07-05 ]

[ DOI: 10.32592/joohe. 10.2.129 |

32.

33.

34.

35.

36.

human error in a Flour Company. AOH. 2018;2(3):170-7.
Jahangiri M. Risk management and assessment (volume
1)]. Tehran: Fan Avran; 2013.

Amsc N, Mcgt AA. Department of defense standard
practice; 2000.

Varshosaz K, Zanganeh J, Dinan N, Mousavipour S.
Evaluation and risk management of human errors in the
control room of desalination units and strengthening the
pressure of the Maroon gas using the human HAZOP
method. ENVS. 2015;4:125-36.

Salari S, Farokhzad M, Khalili A, Mohammadfam I.
Identification of Human Errors in the Use of Neonatal
Ventilator Device by Predictive Use Error Analysis
method. JHSW. 2019;9(3):212-20.

Mohammadfam A, Eskandari T, Farrokhzad M. Eval-
uation and analysis of human errors in the use of

37.

38.

39.

40.

O3S el ol 55 (Gl 9,Shae Elll 5 s aslllas

equipment using the PUEA technique and fuzzy logic. Iran
J Ergon. 2018;6(3):21-32. DOI: 10.30699/jergon.6.3.3
Hamid J, Reza M, Najme Bez, Hamza Y, Amir Jen, Kivan
R. The application of the analysis model of error states
and effects to investigate the risks related to the ventilator
in Al-Zahra Hospital. (S), Isfahan. [Persian]

Kalkman C, Romijn C, van Rheineck Leyssius A. Fire and
explosion hazard during oxygen use in operating rooms.
Ned Tijdschr Geneeskd. 2008;152(23):1313-6. PMID:
18661856

Varshusaz K, Zanganeh, J, Mobarghaee N. Risk
assessment and management affect human in control
room desalting unit& compression station maroon with the
human Hazop Method. ENVS. 2016;13(4):125-36.

Gupta S, Jani C. Oxygen Cylinders:“life” or “death™? Afr
Health Sci. 2009;9(1):57-60.

VEeY (yboal ¥ o lous o) 0593 «(gldd o Coblogy (swiigeo Aloxo WA


http://dx.doi.org/10.30699/jergon.6.3.3
https://pubmed.ncbi.nlm.nih.gov/18661856/
https://pubmed.ncbi.nlm.nih.gov/18661856/
http://dx.doi.org/10.32592/joohe.10.2.129
http://johe.umsha.ac.ir/article-1-854-en.html
http://www.tcpdf.org

