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2 - Hazard Rate

3 - Exposure Rate

4 - Assigned protection Factor

5- Institut de recherche Robert-Sauvé en santé et en sécurité
du travail

\vay %:ﬂ) O’ﬁ)})’; ) a)la.i: N 093 |Chy bV ML’.ALA)A



http://ioh.iums.ac.ir/article-1-2059-fa.html

Downloaded from ioh.iums.ac.ir at 16:32 IRST on Monday October 15th 2018

wpd Salo blas oSl st jolaio &y owdid Ol yboloee Sy b))

(%) (E.R) agzlge 45> sloial, =¥ Jgao

(W5 &5 9 S ghaw 0ye g905me) dx2lge o
o ¥ Y Y \ dpalge doyd
oL s aL; byt oS oS e
/o3 v/a-4 alo-v Y/o-0 - M5 5 g IS e op03 Egeie
() (C.L) I8 o s (slosal, =¥ S
(bosd 3y b Jusg 3l 009
W olej e aian yd odlatwl 3y90 03le (500 S wleludl
PV TN
celw YY-F- Gl Hlaid o BB odlaiwl 3yge 03le ylie = S b gl Cumdg oS s b oidly ACH<y Y
LS S = (ks ol e ) IVEREINER SN
ceelw YF-YY ol Sl oslizl 3yg0 03lo (ljo = HLeg3)3) BBL Sy oy b eges duges SACHSS Vo
FARCRRER (oL alio o Cndy KoL b sl
el VS-YVF ool buwgio Byns e = gaeni ol (B S anged (i HLid U1 SSACHSYY )
o s dlg o L )LS 0956 3590 10 oIS = JLuéed,8) o ha s L (i)S g onl bl olKislesl
Y PRSP (lawgio alio gla Cunsy 500
AL eSS VoY -
celw AVF ol 3y Bpas (e = g jmead L B JyuS 0 Gldes 03056 wlles ACH>\y -/
o dlgo L )LS 0955 3,90 53 o], - el (eSS le (i (B allefl dgn S
il o g6l (o g Jos BB (95559 ) (liwlow:
FILpSoks VeV - sl cunsg ;500 L b glad o )l
wlise
Celw Al s ol 3bj Bpas (e = gyt Ly B JyuS mlie gl 485 bz 050 S lles

bt dlge L JLS 095 3)90 53 (51 ~
Sl o5 b jgal

2l b Sk Vool iy -

wline b Cundg S0 b diay e

plake (6,115

ACH=cclo 3 lgn (age

(%) (G.R) w5 (sla 01YT g5 &5 cyunnd =0 Joio

sl Jolgs Slse Jelos 003
o4 b skl cuus sy 3 03l byl Lz Jbo Jloss
(OT /OEL) Jxs ayalse Saelipag il b bzl
V< ege e e Ver Sl e - slaea Yl jlea s Jy S e Jwg gl ay ki ls A
FioS 52y 9 St (s Sy = adg sl Jug 3l oLl e 4 (S35 (Seidse
095 Vel Sy sl Joallygiod bl plin )3 003
\-Y ogun yio o VemVeo =l 3 cublie by (ST ol as )3 g 5T Ao ob; 5
\"U\'J‘bsﬁ)llyo— &wb)‘ddwul)deAW9dﬁ)_w

95w

Glie gla Cundg )00 b S o oolatl

bswb )'1 u_m)l:up Laculzd O_g.‘ 5 “Jlj_f)lf
Ao les oalaiw! et
cbli> Cax alpe 420 9 st 40> ol 5l

ADIY i a Jos B eSS 5 (5 peiig
YY VY o ¥5/55 e SVIYY S£I155 SYINE VIV

i g adg lawgio o YU us o awad lybles

VWAV gyl 5 2005 <) osled V0 55 [l bt | aslinle 5



http://ioh.iums.ac.ir/article-1-2059-fa.html

Downloaded from ioh.iums.ac.ir at 16:32 IRST on Monday October 15th 2018

N PREE N

/o= N o oVl polas ansgio 3o 53 g 51 AJgs s ¥
I S g S5 Cld - g e & Ggde plilew 1ok alol ( Sjglae
OssSee Voe (500 b a8 e o0litsl Sole 5 515 ddas
alis slo consy
AL 09> yo ko +/\ - ol iylly Jgtus Jusy o5 2 50 Juog fl A 5] v
S g Cadyd lyd -
</ 096> yio (ko /) 5l yiaS'— 295 (o g Juog] plS g :

u5la)a 3‘9»09&:\.\3)\) CJI)S—

(V) aalye gobaw § S 09,5 o p (Blis 556 Jihos Sbl slosal, —F Jga
(5 Jgio) aalge 4>

[ ¥ Y Y )

Mya ye \e Oy S \ JUESVERN
oy A y Ve ) Yo (Y Js)
F)yous I Yo e Py v

Veoo Veoo Youo Veoo Youo ¥

o 2AS ahial Swsle by &y50 0 PAPR (Slo =¥ c3g0/cialn b bl pif (590 ankad L PAPR Ssle —Y&j50 0 lon 0008 il Sisle FFP2 -y 1 Sils g4
)5.&/&«»‘.& d])b Lg Q)yo FL@J PAPR Swlo =¥ C;)yo P\AS

e J3d () slo cdlad 51 (B 3y90 0 JHA (39, 4 oy @ljlad Sy (b)) 9 lolid gl ) sl dges =V Jgin

(oS bl (ol callg) (S el 5o i)
é’ tbass Jalgs Sl Jelse o .
. . _ . . _ -3
SN A B S A
H M Y E H ¥ E 50 9 Congy Cudliey 3l 1ol gm0 gl zbligg (slajls el e )
Ol g ey cublage u..ab

M M Al E alie b ) SaST o Lo gmate (ol b slajls el )5 S8 =Y

e ol 4 il go 85 (Glow

(5195) oane dgh Aoy & 435 5 25,95
H H ¥ E — g Ll — S0 — Ayl ) oolimal) fgrase (285 (slajls el Y
(o5 gl ans

L L ) E 9 oy oy 9 <55 3l Jlow oS 4 SaS ¥
M M Y E Slule @ g Ll (il wie 8 -0
H H ¥ E (Lals oyl g gdse) (55 903 —F
M M v E oy pargss ile (ol meg  plosl =V
L L Y C Ay AiS A
H H ¥ E M Y E s o5 b oy (g J315 (g ¢ SMae) iy, 5 -4
H H Y E o5 b (S a8y gui =V
M M ¥ E 9B pangs V)
H M Y E H ¥ E LAy ploseial VY
M M Y D L \ D S Ol paaS (3)S james =Y
M M ¥ D L ) D I35 (g9 g Conad VY

Y Sy =H (High)  Luge Suo,=M (Medium) L S, =L (Low)

dged plyieds (alowd 9 (Sfolsm bl ply 5
.CAM)‘ ol 45‘)‘ cJo.C Létl !”’7} 3 (_Sl)-f

\vay %:)‘)dé)}} ) a)la.i: N 093 |Chy bV aelal 93



http://ioh.iums.ac.ir/article-1-2059-fa.html

Downloaded from ioh.iums.ac.ir at 16:32 IRST on Monday October 15th 2018

100
100 1
90 A
77.77 71.77

o g0 glolow 53 ilisee Jebio )3 kS Glbbre Sy o Syl @95 =) Jlages
Jas b1 Lt 5 Soelsm omis Slblbs Sy o)) gl ool 2 (susdS (glo Solo iolin 1518 yuess gl 51 (sl digad —A Jgis

Sl bl g5

daglge 4250 5 jlxo

“ €« €« €t «t t «t —t —« —« -« « -« o« -« |« -« L -« | | | | | | = = = =

% % -6 -6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 & 6 6 b 6 6 6 -

Slad a

“« «« 4t « t «« -t t -t -t -t —t =

“ 4 <t 1 <t —

“ 4 <t t =t % t —t =

s Jale pb
(MERS) &ilus jgls. (o5 p s Jole: pugpeg Ug)sS
(G93) ywgs o
Sy
il St opia b gy S
Sy @b
(SARS) L slo iy p ks
&
(2095 My lg) & 50 alf
S5 95 sl Cogie
A 0g)F S5l b (Sibgu b g 035 sy gy Cigie
OYL3 5 ol gt 53 A og)S S8 g5l b Shaso 5 (iagagy «uislé
agosiy louwdlgSile
il i
BEYTI))
o o
4 ol
hab glp¥ul
o9
Aoy S8l b 115 eals s )lown
B19 Lugns 5k
oy 93151 26 Sgesty
A 08 Sesinsnl i1 (AU Ssesy
OYL3 5 llss s )3 155 gbisen 5l (o3 (igest
55 402y 5 Srgnle ¥ (sl 5 Jalse b (g g s 0203 (g oS (sla oS
255 9 St > Seeg
Cojie
cgls )
Seasily gl gl
USRI

VWAV gyl 5 2005 <) osled V0 55 [l bt | aslinle 5



http://ioh.iums.ac.ir/article-1-2059-fa.html

| 7
e g JiSu i dd s

Joe G G5 13 e (S Shble S b)) S bl 2 (S o Sl Al 956 ol ol ) g0 8 g

Downloaded from ioh.iums.ac.ir at 16:32 IRST on Monday October 15th 2018

My &y R bosd Jols ol
2
—\2: 2‘ zi § .'_‘ii S
. - 3 b e} 9 )
LI T - 3 4 3 s B
3 = 3 ki 2 50
) 4 E : A
I
Yo ¥ - Y A Vo ) ¥ oo
B ¥ 5 - £ Y Y \ \ \ L5 O
N.R ) - - - Y \ V/o \ Y Y (g ol 3
vo ¥ 5 v v Vo 3 Vo (el SIS ) S g
Ve ¥ 5 - 5 Y Y ) ) ) (Sl gud mous) Jols
(0Sls)
N.R \ - - - Vo Vo Vo \ Y ook Joloe
N.R ) . . Y Y Vo ) ¥ (1211 54l5) GuSnylo
o ¥ 5 - 5 Vo Vo Vo \ Y 2l o5
va ¥ 4 - 4 Vo Vo Vo 1o Al SO
o ) A A Y A Vo /o ) BLST gyl
o ) A - A Y Vo Al -Io ) Olysléa!
va ¥ 4 - 4 Y Vo Y <10 Y Oyslbgsus

N.R= Not Requir

Lo agle jui 5 oAl Jgherd g oaugd (plierd
2 ol gpglaen plin 1> (il (slaosyYl
oS CBlis 4 5l ¢ L)l )90 (b g alS
555

3y9-0 gl (i adelsg 3)90 VY 1 ke Jad
aiilog W )0 (o Oliboloe Sy s (o)
cblis 1 io0jls) bwgio o YU pdau ) (ZAD/Y)
U olSlslesl ST D 53 03,5 e (oS
Sy gaw ooy 3)90 gly (2d adby 550
YU o )3 (AVVIVY) abog V jd (s ol bolso
255 el (oS Cbili> iejl)

Ly )3 jls )90 Swle (bli> )58y
s a2 05000 Ly ks cllis Jgade Jid
Sygme Lol Ly dgealye a2y 5 (uds Ol bl
VA gg—eime sl o G i 3085
3y90 (lowd clooau VI § Ssolom (slmos Y
L s Slo (AV/YA) 0ao¥T Y (el oy

S 35 ol g Sy
oS Sllad Slolid dallas cpl pbdl | Gun
yllsg g laog)S i jglatods ] Sy o)l 5
35515 (e 5 g5 Colis asbyy Jpmio i
Jaedio Jas cyllsg 10 50 dy50 Sle iblas
2 cb_\p]&_w.)dg a;l_u L)"L“" P o9 u.a.m cblas
Lagl 3 a8 (ol sl il sy 3)90 Jélie
buwgio g YU pdaw )3 s Ol Sy pdaw
‘_5)9)_450. Lr'w&“" Swlo )l odlawl Lmui )0 9 00¢
(ZNOIV) o 7V +) Slod 3 & ygody el
M)yya‘) ¢(Z9V/\:\~) gi_w); c(%??/;;) )J)Lo.u

LA sducaglyl (ZYYIYY)
2 S Oyl Sy pdaw Sloss Jad 5o
9423,5 e YU e > (i caylbg 0 JS
dgo glosl 5l oolaiwl cde a4 i 03y cpl LS,

\vay %:)‘)dé)}} ) a)la.i: N 093 |Chy bV aelal 93



http://ioh.iums.ac.ir/article-1-2059-fa.html

Downloaded from ioh.iums.ac.ir at 16:32 IRST on Monday October 15th 2018

Dy odly )y 8 LSS L) )0 g d s i
O3l g Ay g0 i S92 Ly Jliolgicay
g Olyioe s slagisu > o (i ]
LS ol Las sl jmals </oa Vo iy Jus
4 (PAPR (lacul) Yo 5l Swlo  alblas )81
e S8l (890w Sule) V¢
iyl g o pSojlasl LSl a s tasly iy
Lo by, 136 oS (SojoTon sloor ¥l 55 o
o l)] (505" dosd) (5" by I ooliiwl caidly oo
sblas o818 i > ulgi o IRSST Ly
Cpe dalllas 4ol joia alls slacgdgl >
i 1556 et 5 S Sy L)
A go Ja_.wy 04 o9 u_a.S 0“9) )‘ Sawlo
Ay g ylas asd ol by e 4 S IRSST
)' u;—é')f D)9—0 40 S eala_wl ‘J._wl)u’.p d—P‘}*"
O gl LS )50 SleMbl (s Lgl.mo.xlg'\ﬂ
P OglaB b g 395 35290 dplye 423 g sl 42>
sFSLE J88> (s g (i lilad oled5)l sl
9 S pSoilusl 4 Cons sl (6y9p0 Sslo (blis

RV
P g

oyl Ly yisu i did pe doli )bl 5l e L}i‘
&p 9 u_w1 IR ) 4;..9; ﬂ\‘—'\—'f—\~\“~\/ C){O
pole o8 isly —dmgh Coglee o)l (Jlo oS uols
Ciligg Jghue jl alwginy Lile Sl (S5
S sopn 290 Oliwjlon (i slaog)S g (slad >
b o)lSen ldaze b yimeh opl slal o
D)5 oo (SI0y08 ¢ Sis

wpd Salo blas oSl st jolaio &y owdid Ol yboloee Sy b))

L s Salo (ZV/YA) 0 o¥T Y oV eoe (giST8
Sesle (LVEIYA) 00T 5 (gl o 00 ol 516
33,5 e VO llis eS8 |y

ool YT YA ggaome (sl sy slagsis
(o D9 oo los VT Ve g (S5glan
1S L iy Slo (AY/EY) ooV Y (ol
1S L (i Swlo (AV/EY) oa YT Y Y eee
L Swb (X\”WY\) sa Yl VY Sy g0 bl
33,5 e VO blis g5

VA oo sy S—lS)l Lo isu )
2390 stlbord SlooARYTYA 5 (Si3glgn (slaosyY]
2358 b (s Sole (V1Y) 03T (gl g0
b Solo (AYAMDY) 0au¥T VS (cly g Voo abilas
33,5 e VO bilis g5

) Lgl.a»o_\_l,ﬁﬂ il oolas (gly adllas oyl jo
3y9e Sule zly glesl Ly plie lbcSusls
S_sle NOB/FFP2) L ks Loy 55 o3lis_ul
bl Lo gz e (59— ks L PAPR
lg saiSaal Swlo b &jgo plod b 25/ Cialn
L 455515 L) ATBIP3 g 58 b 590 plos
0118 gt Sesle b &9 o5 PAPR Ssle (Y0
Ly & s plas PAPR CSule by &5 plas lgn
15:518) ALBIP3 75,8 L sgn/cal gl s
s Ly s plos PAPR Sulo g (8- slis
sblis ,g518) AIBIP3 5,8 L sen/cuals
J,J)f e (\ ‘oo

Swlo (GBlis 25 (yund jlme aSG] 4 a2 g |
dgelye 42> g st aoy> laouy ¥l ol (gl (i
235 JBys 5 (S5 jline jlat an > 85k 5l g 039
Ogomen SLldl 5ok 1 g o (Jhg0y> el
2 A9 i (S5l 35 g
Ol e b Lials |y dpalse do > (68 slani] s
Oliwe J8ls 4 1) lcSwlo opl 5l odlawl 5)lge slas
plosl 50 (o9)lso o Jlooplb b ials (Seo
S ol cunle cle 4 fhe JpuS wleludl
ShSawle Cnli slalian 5 039 plol 6y

VWAV gyl 5 2005 <) osled V0 55 [l bt | aslinle 5



http://ioh.iums.ac.ir/article-1-2059-fa.html

Downloaded from ioh.iums.ac.ir at 16:32 IRST on Monday October 15th 2018

(FAHP). J Healthcare Risk Manag. 2017
Oct;37(2):36-46.

12. Malakouti J, Rezazadeh Azari M, Goneh
Farahani A. Occupational exposure risk assessment
of researchers to harmful chemical agents in Shahid
Beheshti university of medical Sciences. J IRIAF
Health Administrat. 2010;13(3-4):12-16.

13. Golbabaie F, Eskandari D, Azari M, Rahimi
A, Shataheri J. Health risk assessment of chemical
pollutants in a petrochemical complex. Iran Occup
Health. 2012;9(3):11-21.

14. Jahangiri M, Motovagheh M. Health Risk
Assessment of Harmful Chemicals: Case Study in a
Petrochemical Industry. Iran Occup Health. 2011; 7
(4):4-0. [in Persian].

15.Rasoulzadeh Y, Alizadeh SS, Valizadeh S,
Fakharian H, Varmazyar S. Health, safety and
ergonomically risk assessment of mechanicians
using Job Safety Analysis (JSA) technique in an
Iran city. India J Sci technol. 2015;8(28).

16. Lavoie J, Neesham-Grenon E, Debia M,
Cloutier Y, Marchand G. Development of a Control
Banding Method for Selecting Respiratory
Protection Against Bioaerosols. Robert-Sauvé en
santé et en securité du travail (IRSST). 2013.

17. Jahangiri M, Norozi MA. Risk assessment and
management. Volume 1. Fanavaran Publication.
2013 (Persian).

18. Department of health and human services.
NIOSH List of Antineoplastic and Other Hazardous
Drugs in Healthcare Settings. 2014.

&le
1. United States Department of Labor,
Occupational Safety & Health

Administration.Safety and health topics: healthcare.
Available at: https://www.osha, gov/SLTC/health
carefacilities/index.html. Accessed August 5, 2014.

2. European Commission. Occupational health
and safety risks in the healthcare sector. Guide to
prevention and good practice. 2010.

3- Omidvari M, Zareie M, Shahbazi D. HSE in
hospitals. Fanavaran publication. 2014 (Persian)

4. Kolahi H. Evaluation of Respiratory Protection
Program in Petrochemical Industries: Application of
Analytic Hierarchy Process, Safety and Health at
Work  (2017), http://dx.doi.org/ ~ 10.1016/
j.shaw.2017.05.003 (In press)

5. Ulmer BC. The hazards of surgical smoke.
AORN J. 2008;87(4):721-34.

6. American Conference of Governmental
Industrial Hygienists. Bioaerosols: Assessment and
Control: ACGIH. Cincinnati, OH. 1999.

7. Lenhart SW, Seitz T, Trout D, Bollinger N.
Issues Affecting Respirator Selection for Workers
Exposed to Infectious Aerosols: Emphasis on
Healthcare Settings. Appl Biosafe. 2004;9(1):20-36.

8. Hines L, Rees E, Pavelchak N. Respiratory
protection policies and practices among the health
care workforce exposed to influenza in New York
State: Evaluating emergency preparedness for the
next pandemic. Am J Infect Control. 2014; 42:240-
5.

9. Honarbakhsh M, Jahangiri M, Ghaem H,
Farhadi P. Compliance study of respiratory
protection program in hospitals: Application of
Fuzzy Analytical Hierarchy Process (FAHP), J
Work Health Safe. July 31, 2017. (in press)

10. Jahangiri M , et al., Preparation of a new
adsorbent from activated carbon and carbon
nanofiber (AC/CNF) for manufacturing organic-
vachpour respirator cartridge. J Enviro Health Sci
Engineer. 2013; 10(1): 15.

11. Honarbakhsh M, Jahangiri M, Farhadi P.
Effective factors on not using the N95 respirators
among Health Care Workers; Application of Fuzzy
Delphi and Fuzzy Analytic Hierarchy Process

\vay %:)‘)dé)}} ) a)la.i: N 093 |Chy bV aelal 93



http://ioh.iums.ac.ir/article-1-2059-fa.html

(=
Abstract | 7

Respiratory hazards risk assessment to determine the protection factor of
mask in one of the hospitals affiliated to Shiraz University of Medical
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Abstract

Background and aims: Employees in hospitals and healthcare centers are exposed to a
wide range of respiratory contaminants, such as biological and chemical contaminants. To
protect employees against these hazards, it is necessary to use respiratory masks with
appropriate protection factor. This study aimed to assess respiratory hazards risk to
determine the protection factor of mask in one of the hospitals affiliated to Shiraz University
of Medical Sciences.

Methods: In this cross-sectional study, initially Job Hazard Analysis (JHA) method was
used to determine the groups and job duties including respiratory protection program. Then,
protection factor of the required respiratory masks in the jobs including respiratory
protection program was determined by the recommended method by Institut de Recherche
Robert-Sauve en Santé et en Sécurité du Travail (IRSST).

REsults: The results of this study showed that for the present number of respiratory
contaminants in the hospital, N95/FFP2 respirators have not sufficiently degree of
protection and it is essential to use respirators with higher protection factor such as full face
PAPR (Powered Air-Purifying Respirator) or have helmet/hood with cartridge A1B1P3.
Conclusion: In situations where there is no possibility to measure and evaluate respiratory
contaminants, especially biological contaminants that have no standard measurement
methods and occupational exposure limit, using the qualitative (semi-quantitative) method
presented by IRSST can be effective in determining the protection factor of mask and the
type of respiratory mask.
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