[ Downloaded from tkj.ssu.ac.ir on 2024-11-17 ]

[ DOI: 10.18502/tKj.v16i3.16872 |

Occupational Medicine Quarterly Journal N b pans gele dlilab

Vol. 16, No.3, Autumn 2024 S,‘,%aﬁi,gé%}#.%} VY 500 o ojladi c VP 090
Pages:15-26 P VO-YF :ammio
’1{(};#,:’"’

S GO 30 1 Juvg 9T gut (o N St 3 b 3 51 g SBAE (w3 39
g (o 39 0 ghs olRudtd b b jlowt g (2152 351 50 Jos
(g

T saslins Tl dagane gty e gl Ggmalt ulie

oS>

-

syt 0 L aalllas ol ) el o Lo lSie oyl 55 0l Cesdls Lair g g S oo slogbl ol Lyl LJoa; rdesie
s plosl bl by 5 (12 35150 Jae slall o o pls (gl Jusg ilses (odls Sy (23l 5 1o Jobs &5
S8 L as S eolinwh Fo) Jlo 5o (rtwoat VT slacS 1 fawgs o Jawg Slom o515 Gtonins gl | anlllas cnl 9 gy U9,
BT 8wy oyee Jlo 90l @bt LU YT Jlo jo sase g Sl Jee 3B Ve slows o Bolay Oyg0 4y JuST 5310 5
gl S8 L lga agas lads olaws .39 NIOSH 0800 jog, (bl ladigas 5JUT g (500 paiges (il slocs jo ols 135 ples
ploil Crystal Ball jl; 31,5 50 o))l Cige (g5lwanmds b Sy Jlaiol (nin g drmlone (godls Sy Sole j0 10 cpmend (5>
90 @l o bl sz 2z 1CC (go3T 5 I (osni 53 5 o Jaog s olass (o B3| et S (o g (Ko g o
s oolil Jlu
F/OY£Y\ /5y CFUMM® ) ¥/034 $/VF CFUIM® (5 5 e o)l 5 ol oSL sla SslS” olass ufilos e bos U1 9Y o po s
oloss oy Seel S aYNA £ VAEY Ll lg 98 E 5 eilee il oo Sl Cllage losle cod aiogi a5l saS AT g
~ Ul s 5 U g Tg blgy Sy, gelans (PVAIUE >+ /- B)sti ssmlive (g,LeT (5l simo bl o islS olass g g ayges
Sl Sy el 2 535530 ie el (lgie a4 Loy Slom le 5 05 S5

sl L als 4 o wilgs sed dJap gas olows Liol8l A FY gV Lo Sloj adaiie jo a5 tols lis s ow) 18 yuSdmmets
Slalllas plosl g o0 onl (g3locdlad gl 13 asl g wSojlal jo Slojen pas cyol ol s wls 05s Joe slasbl o o fusg Slon
sl (5970 0ail 55 i

Sy bl dor Jobs &5 ez B 6 5SL b g 5150 50ulS” slaesly

|

Oyl Ol gty 2 (S iy poke BISESLS ¢ ghon] 9 Cablags 838Ut el Cudlagy (g rige 9,55 luidil>

Oyl Ol p gt 2 (S iy poke BISESS ¢ il 9 Calblags 828Ut chaymo Cadlagy g igo 09,5 plossbias! "

Ol Ol r5 sionl 9 Cabl gy 83815 amny ) ymma 9 Siblags pole 035t o]y 9 19 CapheS Ol 35 o capmo Cublngy guwdige (535"
Ol sl Ol p5 e siiiaps S (S iy pode DL ((gioa] 9 Cablag 2255 chrumo Cuibligs il S (MPH) agar cuilags Jle 2,95 soomitils ™
HSE9865@gmail.com :Susg Sl Cuny ¢+ ¥ VAADIEVAQE 1 ol (all 1 9o 0 3danss 95 3

VEY/ N/ ¥ 2 h by )b VEP/ B/ 228l &b

CCBY-NC4.0


mailto:HSE9865@gmail.com
http://dx.doi.org/10.18502/tkj.v16i3.16872 
https://tkj.ssu.ac.ir/article-1-1316-en.html

[ Downloaded from tkj.ssu.ac.ir on 2024-11-17 ]

[ DOI: 10.18502/tKj.v16i3.16872 |

Ll s sz 0l 3 .(VY)0,l0 042 g ppiivns alayl
Sl O s (9,5 sl oS slass b (g lo Jxe
S5 59y s L SKed 5 bo e 4 allae ¢ e
3o plis gyl ot )3 Gl low 99 g2 (29,50
dod CaSayin ;o 50 cad kel glo U5 olaws oS
R sle il i cSlhe an e glaglilys
BRRRTECON-YN I OV P SR VXK § FAD LIV TN L SRR PO
Ol o il slalazmo 50 W Jus slsm 05155 (oo
Sy S St o essl] olyie 41, Jae 3b oplisls
()l jaseis 6,50
S i s slom bl )l S sLacl jo il
Gl g (o Casb ;) oo ool pls (V)AL ails
sy L Sy S Ble 1y gy 5 o 4 ctzots
o sskaie 4 OVA)S,8 o 3b bl 5l 250 cuodlw
Sloslw alex 5l calizes slalejlu ¢ codls Hlaz Loz
Aoy 1) Sy 2l G, 5l eslatul « gl cudilage
Olydas g la Fhe 3l aels Sy0 aS 1> (VV)losges
A )ailie 690 Lol U5 sl ooy Slon Ll
I s Joralty o Jne BT 42545 sl
saS1y Gl Sy g Lol J,—uS 50 as 0l a Sl
alas SO 0 (Y bl S0 78 Joe GGl j0 o0
~obz ;b sy 0 o) Sen s OUYANY Lavgs (5,950
—a 4 S Canl oals o o g Blen cdale LY sla
LS 4y e ol slse Lz St 625,
i g > Jome slacaigie 55 50 wzeS KB
Liu aulas .(YY)oyi':(soj J.o.: 6LméU| Lg\yb 5 L:zng]ISLg
» b slacaisis | xSt win o Ol
ashis ;0 lgd (6mad lime a5 GBS o ylid (Jos 3]
4L 508 e 192 0Lz Ol 4 S & Slies
g ol s b as oyl S 5 lea b ,> g8 4
OLS, jeas 5 ool slacesY aile ailge 50
SS9 =l ogdle culply (Y9300 18 ol
3,5 LS ey o Ll o bpinw (! oo

CCBY-NC4.0

doddle

So g0 05zge gl b slr Glae O3 o Jusg Slse
Lo 251 yolai wonij Slagzge 5l &S aites 51 Lane
Aiis g olilg 5 Lag L5 lalS Lac iy,
e yiag, Suel e Lo/ ) LQH‘T o3lasl (V)5 oo
Log,L8 5 oy das Sk a5 (ol Jusg slsm (V)
slacssie JLitl galiy ploe 4 S oo Jo |,
Pyt Lo g g Vol slo g g alez I cilise
SARS:) lwilanaz (g s UsyS 5 s sl (ki
4 yomie 0 ile o ol pls (Y)aiS o Joe (COV-2
Obslos b L o slacigie plas sl Sl slavsly
G Lol (Fais,S Lis clocs lows slaw Liglsél o
B 50 sl Jule Dlyha8 b cadae g 4,0 Wge
(Ol SS9 00,5 S8 > e AL ailel o (e g
S bl & ol 5o (B)aslke Glre Iga yo el iy
5 ot baa o 53 oo (g Sn Vv Sl i) S
Sl dea o lae OIS ailes (ae byl Lo«
gy o7y 5 0 S >l aslscd; 5 o o)l
Loaslr (Hyen Slby> 5 (G9lp &S ((Seliwly 2l
Slgioe yegll Vel yieS Sla8 b ¢ 58 gS D) g g
(F)a00 5 Clghe 4y oie g oo a3l o)y ey s
Sl ag yomie b lom G 50 pbdlie g ol ulge
! oo il Glej 5 g oo W fss Slay os S
03 (et (Ve oo (il ) (6 5ley JU slagyjoily
Iy s yb 5l Sl logs slacdsie 517) ¢ a8 ol ons
MN)Xgs oo piiin

i Ol a4 (gt sl ;S 5l ool o35 4
JHs Zisae jlas 03,5 sgaze sl moe SFI Ml S
Loyl sl (V)0 55 oo 518 oolicias] 3,50 o lazsL
9 4295 i Sl 0oliiul doa (43,5 Sgdeasd 1 Juls
Slyd dame (0,5 il ol 5 g leo gl il
wals SO UAQ) s )lows J31s lsn ceaS Q)
5b cou oS ol St e Cogie 6Ky )0 mhe
9 &9 Earho dusts Slapianm talox il Jalge
3l 13 Sl Jelse g leisbe wllas wses ol
=l Joee o coigre el canl (Sew wars IAQ
OV )asl (Jis allas ple sasSaais b g oo

J—oe Lol ol Loy alisis slo iz (o o
Sleadyle @bl cpl yo Glilew a5 cols Lylpl Jods as

N AVl o (oljan Casnl )l wishe s L


http://dx.doi.org/10.18502/tkj.v16i3.16872 
https://tkj.ssu.ac.ir/article-1-1316-en.html

[ Downloaded from tkj.ssu.ac.ir on 2024-11-17 ]

[ DOI: 10.18502/tKj.v16i3.16872 |

By

o csloghl 13 Un g faes (adles S, (b3

il anlllae ol (gl cbiogs 08l )3 sl 3,50 1, Jes
s aSLl odle oS b ol ol S ) a5Y.0
Wl e iy S8 (S psle slaolails 5l oo
by 5 barowe o LS planil plSas 5 Lasl o Shee
S Sz bl 00590l (slad o clagy (o3
sl @mls 55 ol podle 5 2k 3,50 (polats!
Sleladl g (wyp 3550 S (nl bawgs oy &g
il Jors p3¥

o= el mbs slegh)lis (ol cledys
9 Lagbs lon Joe glagll 5,550 5 g8 slodsm 5lse
Sy pode olsils pdg cod (2 slaSials
ol ;3 15n Laugad Slasi pleyon o 05 gy et
5 glaez wivg 00,5 byl Jee slagll cnl o 1,
385 13 oy g asdllans s (g )led s D50

o boye Joo U1 T g5, 0 anlllan (ol o5 555k @
s 7S WA 4 bg e Jes GBI VA Gl Lo YO
S pole olRasls yide Cod (Jos BUIFY Legasxs)
28,5 el ¢ it

oled 50 (Seisdsn slaassei 5IUT 5 (6,1 paiged
oL NIOSH 0800 s Jastiwl s, Ly gillae oS 15
Glad> o S5 5iSemal 5l jstaie (sl 09ma8 )T
e g 3 52e VIV BV glis ) o o il geilyes
)9 32 il olssl )9Sl (390 o0 00liu
B Lo Sl 5l 5yl maisad ln 5 05 o0 Joe
ACGIH 5 NIOSH ussile oloilejles sloloxs b aisS
O 9 JB1 Lo xSL g g, 5l (o)lo paiged sl
el (ml IS8 by e (639)9 Sl Belae Lol
i) s 0 A BT aas G 4 192 098 0 Esly
Oy Amio (G99 03¢5 3,95 p «Cal 00 00ls |3 ]
&lym oolanl 850 )BT amin 05 5 (5,500 BT g5l>
&l s MEA s Lo Loz L3 5l (g )ls yma gl
=0 il o TSA S lame o iS5l (5,10 paigas
e 03ldiwl 990 ;XS el £95 4 Az 5l (51 paiges
VEY slie 0 g Yoo slo 538! (sl ]
YA o bl ypm Fe o gln,siSnsl gl g 4l 5 i)
Soslemozr 3l oy D5 sead)S S L o a iy
GLBD) clie JLad 5 Lo jo ciS slalasme dadaiges
g s 4SSl e (loy Do (sl (s5l9n Rl 5o
Selow iz (20 50 Sanl (S gy 055 L sl S
el Koo Lo )L5 a5 o 4o caisS sl SslS's 5o

CCBY-NC4.0

S sl =z Jos 5o Codise 4 SWS uizren
ls 45 39 dad sammpes M3l e ae GBI 4o (YF)uu
1 o3l sls g 00,5 Culae (g, 4 1) 0351 5 oS
Uoe G 55 s IS Sl 55 (YO)3las oSl
b el o lsm ang s LY LD el 5
Ol J2alS dan pomie lga (10,5 a4z ST.(V7)355 o0
ol L Lekad Lol 358 o0 Joe 36T slgo 50 W Juwg 5l5en
0ds dogs (5oloidig 4> 4y (Fogll L dga [y ga slass
Sl Olilas 4l o le 1500 (9w 51TV )00y 003
ol od) Sabad 4 9 olulid o Juo Slo b agzlse
9 00 drogl colB e dga> oa Y5l anws ol sl
L (YA ib o olgiin B (o 5o woais all] holie
Sl 9 (555 B e 3 (92ad o Ceal 4 axy
Iy Gargsd oliee i dmae G LSS olas (]
5 s>z des g5 L clie 5 cnlin v 5 cenl oo
il i o SosdT L ol o Jess Ul b
S50 19 GAugnd olasd 5 s e 215 Crlnle
a4zl (YOIl Js,55 5 ooluj Cual 51 (Sogll
oS5 ey Bl 0,0 00 alowl lalllae a5y
Olml Jros sl )o I (angad olass g Lo oo il
g5 JoLs 8555 ayp Bis b anlllas oyl el Sl
5 2l ol sloJog Sl (odls Sy 5
Lagtiw)lon 5 (=2 55100 Joe lagll o (2,6
SOl Gl g 19 (A eni slaws aS0] 4y ax g3l ol plxl
et jlon )3 (6550 B pae g (golasdl L 5l (09,5
asfllas ol b ol ol (5 loje5 1 (g0l ;) Coan

led @lyl aiag ol j0 (6,550 SaS wilgiy

IR 009

Aol VENNVEY Lo s o — oy aslllas o)

09,5 U ¥ Sanlas It VF+) Jlo o opglite el (gl b
S35 pole ol (dlagy jsel Ciglae SIS g Laee Cuadls
sl @S G35 A e (pead 0 (i et
=l LSS 5 gl o IS L 510l Julse
g gLatS b by 45 1FeY 1 F) L o
plos! semme shilo g )15 Lame yl)bj Jolge ouiiS b))
es—an (il o Ll (25 clye 5 sl Jos 4 055 00
Lol oolad e Lo y)158 el ay g s 31 oy ,5351
=z sl Sads 5 lagben low (5,155 5 (o) 2 9550
Sy lse 0515 Glojen a5 olKils ol (iudgy Co
sloglsl o el polsa (agad sl 5 5,5L 5 2,8


http://dx.doi.org/10.18502/tkj.v16i3.16872 
https://tkj.ssu.ac.ir/article-1-1316-en.html

[ Downloaded from tkj.ssu.ac.ir on 2024-11-17 ]

[ DOI: 10.18502/tKj.v16i3.16872 |

SPSS- )bl Jli8le 5 5l s el 5 a2 sl
Jlw 99 b5 G 2l G sl aiasd F SeS V26
Intraclass Correlation (ICC) (s ,Lal ;5051 51« Jlge
Slaay (uSls dlie pizen o oslal Coefficient
G0 riio S5 5 lel ygey] SS L el [0 lga augas
LU, s Sz alis 5o 28,5 aloul ttest glas e
el )0 lga angad ol b b Juwg Slow oloss oo Jas
IRV PO I VWUPIE CONUON-SUTIV-SENON{ B

L aelse ool yae sl 4 Sl g azgily
Lol s 5 g0 4285 S5 50 b S (sl s ST
YU csy by e cblis LuslsT o jlaibinl b gillas
‘(\“\ A Yol ML?:A ) C)...u L (EPA) Li;;.a] odoio

_ CXET X EF X ED
T AT X 365 X 24

(EC) agrlye cbile (353 Jyp Ly Gillas lasi
oo VT clale C Jgoy8 ol 48 08,5 acule (EUMY)
EF (celow A) aglye L) Gas ET (EUMY) ly—a
V0) agzlge Jobo ED (Jlo )3 59, YO ) agrlye (il 2
o NSl (JLVB) yoe Jsb (Sl AT (JLo
00,5 05500 5 alaly THQ) Slas o

EC

HQ = prc > 1000

Al (MQIM’) &2 o lilé RIC 398 Jgo 5 50
s 33 035 lsp 0 Sgzge gl sy Slse sl RFC
5 s 8L sln aalye slrme dg00 Al 4 azgily s
Sl el plojle s laitiul @b dag B
5 anlllas ol )0 gd oo Sleiin O+ Ve CFMIM® 4l
&l s osliiwl 0+ CFM/M®y V+ « CFMIM® Jla_is
W3l HQS /Y 4SSl oS o o)Ly 0 coglisd
JB Sy, sl N<HQSY a5 o e Jged b6 S
alS 6l bt Sl aeils s o35 Jsed
WL HQ > 1 as Jloy ol )0 g il s agalge
Seazy 9 LB 929 (Dl (6l sgllal ogill D>
3o A J5sd blo
sl Jlois! frass jglate o Sea; 50 51
3 Sl 0B ooliul oIS Soge (53luand I S
] gxdad pac a4 bgs o oSy b, a5 il s
33l Sglite gl (dale o i 5l 50 Cenl Soe a5

CCBY-NC4.0

g oxd has osalie B (S SG a4 b aisy Jsb lajs)
Sy g oSSl ey iy s oS Sla o Yaisl L
S5 Ly g bkt Lo S sloes g alS g oo
JeSi5 laasly Gl a5 oad (3)led gSg S
o dall sladiges Kigd oo 431, (CFUS) S sains
3 50 (sl 4l g s 5T Lol (sladigas wiiles
L il oo ol saigad silen dadiges oyl 4 cuils
g oo 00l Hgre )9Sl (53, 3l 9o &S glis ()l

235250 B 5 L sl (Sl el o
Stz Sl plojlw ool apogi > L Jos slasll
w1 gl oud a gl ao bl (ol ol aslie
3 Vee CFUIM® Lags 2L sl 9 0+ CFUM® g 6
(3004 oais 5 L5

S L mls @bl e sl VYT Lo o Ioaze
Uos 31+ sloes olat & 50 amy o ST 1580 o3
3550 Lo s Sl 05155 (s205 o gt 9 s o]
5,5 )8 sl s Sl

Sledes slaglsl )5 I (A Slass (s 610
I g3 olass adly 10 050 5 colaiul g)l> hegedl
el jo
aS aas - sLai (ACH : Air Changes per Hour)
$lpp b) Ggpm sl b (o pw 4z b glezslo 2 (slga
Slo ke ST e (sl 95500 (3Rlr (s ()51 3
beoe (A oo b plp cele S50 (2905 9 6099
o LSS Lad pl jo 0gd pediaS Sl o il
Jo o0 53,51 Gy (gly sl 00l 5lasl Celis (o Iga
Sz 3 dee Gl S ()l Segesl leslanal L
O 5eSlae 5 9550 (et I (29,5 allas 5l abais
5 i 400 Colue (28,5 a5 0 L 0o )5 o anule
el Cewds Colan 0 lgp by e o 50 il b
gl g dpolre AL3S p CaSe D98 s 20 Slade
e b 505 sl 5liojse lep (0 annle (ol
D98 > (Bl x (5o x Job) Hhais e Lae
G5 o 035 0yt b e 55 95,5 on dnlone in
x> Gl )9 sLad sl cele (o l9a agas slaws o
3 020,50 3551 canslio 1505 (sl 5Lid )50 (slsn
Lgi 0ol dpogi do sloaly b lga s gai oloss cules
E—be amgd 5 hale s cialn S rasidigee (el
&l (Cels jo1sa (gni )L Y+) (ASHRAE) (S,
(YA 5 awslio Joe sla bl


http://dx.doi.org/10.18502/tkj.v16i3.16872 
https://tkj.ssu.ac.ir/article-1-1316-en.html

[ Downloaded from tkj.ssu.ac.ir on 2024-11-17 ]

[ DOI: 10.18502/tKj.v16i3.16872 |

B

o csloghl 13 Un g faes (adles S, (b3

S L sl (o>l sla S S Jos slali!
3L Sla g Sl slows a5 51 .canlodgs oo dpogias
Lo gLl TAY o 5 bl Jas slo bl ZAA 4 30
amogiax 1S L ol oo lr GG Jos
Jo—B B g Collae a5 10 aS wog Slea Cudlagy oo
s
Selow 3 g2 (g Slawi (:S0lee Jos slalil 5o
oz banslis jo as celosg VAFY ol (I Jols #59)
oglas (ACH=Y+) ASHRAE L5 cob a0y

Sl o=l 5 (p-value>0.05)u0ps o oylas | (5 lolixe
a0 Celw o lgn s olasd Colys jo a5 Cunline
Slawi oy e aiils 13 sellae xhaw )0 g 00l Aoy
Lopssbons oo saghl 31 (S 4 bsiya 39 asges
LacSeads Jas slagsll 5l S 5 -canlosss (ACH=AY)
aogaz ol oYl us celw o lsa are ey slaas.
Loz, 8 o51= oy cpl boads (o,155 (ACH=YA)ouls
soiaogiom 5l YL Jes 3L ol o PACFU/M®)
il o (0 CFUIM®)

Lol 7¥0aS aas o plis mls 5 S5 ow)p
L syl g (g lass slils alllae 8590 Joo
3o, VF 0l oszg b Ll ooy cadidsgd oo 5l i
@ 5 6l slady Slsn Gliee Jos ol ol
Sz cilage gloslaw lawgi ool dogios 4y G
(V++ CFUIM® Lags 5SL o 0- CFUM® oz B o5155)
bl oo ogllasl 9 SV

Lol lom Joo Slogll arses Cunds amlie o
STEY 45 wms o Lt gl sl 550 >, SThe
SlSels” Joo slaglbl 10+ 5 il Jos slall
az i b gslew lso (argns olaws gl « o>
lo g5 Comdy )leds g ASHRAE culiangs
ewlosgs bl Loy 51y 2l Gl SialdS o

Ot 45 010 LS gy (Sl g p0 (3905
5 hiosslone 02) Jas s3I slsa 4 b Juss 51520 o575
3ol iz BL )l dsa Jls &5 5 (0SS on
(P-Value >+/+0)s,la 5924

ol o 4] ) Jgaz o aesls 17V ¢ gl s
&l (s Sosll @l bl s sl a5 ICC (g0l
Slis il LS5 O F 1) sy Jlo 4o cigas Y 5l aiges )
3929zl e (P-Value < +/+0) 788 LU a5 ols
Sl Ggayl 5o 1AV ply T Jlade uioren Lcuils

CCBY-NC4.0

i Lol o) Ly e 5 e pe 52
90 Ll ! ;o PV A )ALL 00ls 9T o (o2had iils
Sy | Jao Jlae sl salsh 5 ol 3,55, 5
Sygo s Lo 609,90 « oxhad 0,05, 10 010 3529 Cedl
4 Lasag)g Bolai slas Sy, yo 45 Jl> jo wigh
Lol JLais! 355 5 s o ] ol 90
walizee sl g, w0 (FY)0gd oo ooliwl 0,91 (sl
Sy 2l Gl Boleal 0 SGg, 5l eolawl Ly
ol e (YD)aylo 1 0I5 o iy o] )15 Cige (g jlwancds
Joiz! slasog,g 5l oolaiwl L S, Jomo ( Jdos
s 990 (Soluai slael 5 (55lel (5 S aiged slasdy,
Glwand jloslawl b aSyl 4y a5 L (YO)o .5 oo 1,8
) eele &8s 0 e JHB sgte o)L Sige
“aeed Sl aslllas (nl o Cnlple (VD050 o0 Jol> S
1 Sl pae J, 8 5 s (sl S ge sl
08 e Oml A a5 esliiul (6995 sl el
s 9 00D Gend JIA33550 (63959 sla el )b e
Silmdad (S 5 42190 S Joe ST Ve e e b
Crystal Ball l;-8ls ,5 5 (g3lmwani slosl gl aials

A% solawl(Oracle, Inc., USA)

mbs
5 Lo 2SLs slads ilse o515 )bl 6 dmlin cuz
2> b sl o 5 LSS Jos slaglil o 7,6
slie pizmon 5 Sy Cllagy Glojle awgd ool asgs
Oloilw oo dia oy o> L Gl jo lgn asgas olows s bk!
[ SRV WYY 3RS ¥] DYUW P | DY gy SR
Slamslio g0, xie ST (5 Lal yge3] 5 (ASHRAE)S ,ol

A oolainl Cus 5

6I5LJ Lngs;ﬁJS Slass u..\i;L\.a alo UL.M.: Qyj—l Q.).l
)5 Lo s dS slaws .Sl o FANYCFUM® 1,
ol dn amg Ly aS Cewl 039y YV/EY CFUIME 1,
cdlage Hlejlw soid d ol w5l Lagylie cpl o9
CRUIM® las 5L 5 0+ CFUMM® ( oz 6 o515) Sk
Ql_......v ‘) 6)‘OLLLA uBl_Q.) 90 B ‘U] l_s d.w.tlsbo o a(\ .
5 6L gla g sl 0515 Casline ()l ol 5 im0 o0
35 e cilage bl salds asgi v 5l S 78
(P-value<0/05) .aib o Js8 b6 5 Collae Loyl i

S s e ol b g lom 0515 5 352 (s
IV 35 g et logs Jos slo3ll ZAY o o 5SL o515


http://dx.doi.org/10.18502/tkj.v16i3.16872 
https://tkj.ssu.ac.ir/article-1-1316-en.html

[ Downloaded from tkj.ssu.ac.ir on 2024-11-17 ]

[ DOI: 10.18502/tKj.v16i3.16872 |

QI)KAA,@,..ALL u.:L..cY‘

29 ICC
I3 (angas olass g lag B das 5L (b))l 1) e lbs s} Jouor
: Slads olaws . s
CFEL)Jl/smS CI;sLj:/Sn:E’ Sores OVINN oo Lg<m‘;:‘> g A.al;:l
el
! YY/Y-4 V- OF/A SEIA >l Sels 3
v. A FEIY YAYV/Y fA Ol Lo Y
£A V. /va VO8IV Va8 oL Lo v
YAISQ AVEINO Y00 0L Lo ¥
Y. £A YN YFA/AY VYIYA Ol lowe 0
VE Yo YiYA £YI0A 0L Lo 5

S8 58 Y gl a8 05l 55 5 Jaud B haw 4o
L OV el (2s Colur LT (3T (rptzean
Dl las Sy 58 b piie plo 5l i

oo glaial slas S sl (ol Sy (25

losgs O AE=0 s agrlge S, 45 s o oyl
1345 elnilan ol e pllne Ll oaiasylis a5
Sty SFUN palsd pite by ectemlos o0l Lt ) IS

Contribution to Wanance View

100,000 Trials Frequency View 99,150 Displayed
HQ-1

0o - 3800

ol 3600

I 3,300

w— 3,000

M 2,700
2 i 2400 T
= T
ﬁ T zmn%
io' 1,800 5,

1,500

1,200

001+ )

800

300

000 | L ! q o

0.00 000 0.00 000
I |508E5 Certainty: 49,802 % 4

Sensitivity- HQ - 1
-20.0% -10.0% 0.0% 10.0% 20.0%
o o
RFC -1 | J16.5%

AT |
ED 16.6%
EF
ET 16.3%

EC -2

Sl sl g Slae b (Blinl agrlye Sy (g5loaned 1) IS

B s o bag B8 b agalse S, SFAUA Conlad pos

O3=3] rizee 0,18 518 1) (gsluns] S 03l 50 5 Joud
Rl sl pan 1, (VI ecdale pds cowlas 30T
ol sl Sy o by o

CCBY-NC4.0

Ok oud slactul glag B 6lp (Fodle S (215

aS (ewlosgs YNVAE-D jolp apaloe Sy a5 w2 0
Lol 5 Sty Jpsb M 5 opllan Ll ouins sl
L g oo ool Las Y USS o a5 jghailen il oo Jos


http://dx.doi.org/10.18502/tkj.v16i3.16872 
https://tkj.ssu.ac.ir/article-1-1316-en.html

[ Downloaded from tkj.ssu.ac.ir on 2024-11-17 ]

[ DOI: 10.18502/tKj.v16i3.16872 |

By

o csloghl 13 Un g faes (adles S, (b3

Contribution to Variance View

100,000 Trials Frequency View 98,852 Displayed
HQ Sensitivity: HQ
-20.0% -10.0% 0.0% 10.0% 20.0%
0.04 — | |
o AT -1 16.7%
0.03 __ ED -1 1—‘
é\ m ET -1 16.7%
ED.DZ BF -1
o RFC - 1 -15.5%
EC -2
0.01
000 L ] "
0.00 0.00 0.00
P [0.00 Certainty: 48754 % 4 |00
78 oy plom b (Blactul 4plse S ) (g 5loannd ¥ IS
Ceon
ACGIH pan (YA)s =5 o Ll o )+ CFM/M® o s STom 115 uSiles a5 wims oo yLas bnazdly
ol (Liw.J o Clilagy maadte Sdgd pes) sl S dS g o yliwjloy Jos 361 jo 2B 5 b S

Siies YO CEMIM® ) Lo g 5loms o)lme 51 45 S oo
Sg2y b (Sl Sl (698 (o 5L w05
S9d > s (gl A weo o i aaidl )l (YA)s ls
azly o lln] G Glgie 4 wilgiy a5 ¢ Jads ag>lge jlxe
o Ay (| o Slalllas pglas aie;ls

aS s e lis ol asllas )l s slaaidly
S0 ot Joo slagll sl dse Jobs 25 (el
(YDl ASHREA Lvg s lailin] sadaiogs o> 4
2 435 i Bl 33 sllan | (ST el o
5 Sloyd g oals plol adllae ;o .y Joe sla sl
oo—tho 8 S LS pae g mlos oglas Vs 5l oo
Oloses (OB 5 (S1)B) anlllae (nl )3 anged pinsns
SSojlasl pl X ¢ Jos 3U1 jo saie slolid 0529 4
L clio ganptd ©dyl (555,150 pac 5 o g S5
2 aS Jlo )0 dgai o)Ll gl pi £95 4 4z
Cio GU1 Jzlo jlad addllas 0,50 Jos sla5Ul coles
(Y‘?)w‘ 009

5 l3m Jobs 255 it 5 o sime Bl ol aalllas s
500 &yleedn i saaline LaJw $len o515 oliee
S ,L Gl GhalS 4y dso Jols &5 ol
Iy Jols F,0 48 Jy9—0 ,o (Jlo e ;o Cewlonis
o1, 3L ASHREA (solgeios sg0> L 5illas

Olosle Lasgi 0ol dpogi dgua 5l Sl 55 s ilsn

CCBY-NC4.0

obile lawgd sl oyl a3l eS e 5,90 (>
5 b Lag a5 _glios aslllae il e Sl cdlagy
Ol a5 olo lis coads plxil lowes gl o o)) S
CEMIM® 1y b lows ¥ 55 L g lsm JS o515
CFMIM® 3550, sla s Sls o515 uSilos o\ TEIY
SYL osddidiog jlre 0g9d 4 s a5 oSl 0095 V¢ /F
St (Seby pade oRiils o (6,50 asllas (YF)owl

alllas L5 aglia (1Y) Cwloss 60/3)CFM/m®

Lo g lgm o515 a5 am oo plis «lalllas plu b pol>
b5l eS adlllae (pl )3 (o) 2 8590 Joo oL o
an Wilgi co Dlllas o bl jo gl .Conlosgy Slalllas
LS g Shaw Jlie (glys .ol auly alizes Jolge
C)sz)lf Slass (s oo ‘u_>‘)? &y i u;’L"")""'**“
6L¢b‘_§l5| L 61':"‘) 6‘9’“’ ‘_;Loo 9 L'>'>‘)? J}‘fo ‘éb" J>’|é
ST Sl o e Jelse Olgie 4| Joe
(! pesdle (Y P)ailosgad (Byme 2l SL (sla s ilsen
Sl i aglan slome sgus a5 Cllldaz g Sl
03— ‘B)L.C‘ slael ‘SAL—AJ 9 Cewloauis uu):u Lh&nj)ﬂ}u
Sy 2yl Glm eolppming 350> e au B, 0
Al bz g boylojle cplply il o b g $lgm
Sloladl g oog—ad adl )l a oy ol o) Jolaie sga >
S e )15 M lge 1alS 6ln ) (glie (bl
&l Vs CEM/M® Sl coslage lojlo b sl
3 S e dpogs bz B sl 1, 00 CFM/M® 4 o 25
Joe 351 sl 1y o Joos s 5158 L) sl a5 Il


http://dx.doi.org/10.18502/tkj.v16i3.16872 
https://tkj.ssu.ac.ir/article-1-1316-en.html

[ Downloaded from tkj.ssu.ac.ir on 2024-11-17 ]

[ DOI: 10.18502/tKj.v16i3.16872 |

4 080 pleld il sag2lse Ol SRalS
LY SeS lsr g Slasi Sezg b (s> (ke
Olesily 1o a5 ysps s o (sles 3 9o agas
aorlse ke LialS 4 oo Wil JAVAY L, iSe
dalgt S b mhiS (gddilaie Ho Laoa ¥ L ol 3l
(FHas

5 LSk ln |y Godle St Sy Sl s
Obas wotlae 5 JoB hB mhaw )0 oad glasul slag B
s 4 lgioe |y g Sla clile Jlo (o yo 0l
255 059l (o Sty 3 S ,5L piite o hege
58 s Slom (sl (Tl Sy (b)) dalllan S o
A Sy jo adale di (Ol albaaal g0
olis ot 55 adlllhs b og e Loyt sle
oolaiwl (60,8 cblax Sljge 5l ol,8l oS Sy cams oo
b e j0 0g chale 506 cou LA Sy (30 )5 0l
05,5 oolatuwl (g0,8 cbla> Slpgas 5l ol 3l a5 Sl
6,50 wlie addlas (Ye)og al jmals V- a oy
SARS- L agzlse (2L ln ohlSos 9,00 (B o
olis oMb cladls wia oS5 w4 COV-2
clale (Ml Sy o e (el &S S0 e
(s ilser b agzlsn ploy e rizman ool oo il
Sy ) G e duze Sasb) g bed a4y S
6y ool ale 5 gl az S (FO)Caslazils oDl
10 Ll il glis ol il anllias 5 Sl 3gs lalllas
e g a o slsn il 18 Ll ase
@ axgl ol ead ALl S, o S50 e
g lagivn 5l eolatul g o ol b
el Slp 1) Fhe s 5 by Slaral culis
ooy 55 ety srlin 5 Ua g flomy il AL
o cbili> Sligzs 5l solital wnle Slladl ol 2]
Seladl 5,5 54 o Jae slaghl o ols ol 3l aen (sl
Jsb )> azlge 2ol sl cenlin (ot 5 (3 J5S
Sty Az M b 4 Wiy by glaanl
oy 4 Slaladl plams als 1) b fwsblen b agzlge
Foo omb Saghy 9 Vb Syl 4z o b (aoes Ll b o
o

Ghls op anllle ol (Koo dalllae a asles
Sl e Sl 4 axg bocelodg placysgase
slodes g5 a4 aiy sl (See (Sjslen (Soo
ol (5 glaa sosly jo il wolate (alize >

CCBY-NC4.0

Sleu |y (Saalen pae cpl Jdo wli cwl Slea clilags
Bl s g, Soslil jo Slojen pas 4
lgp s gad olasi ax 81 ols lis yioran dslllas
Fosthe ol )len & Cas (Al SIS 0
4 S Lol Lo 50 @58 5 655 o515 Lol eslodgy
adlhs mls b ool o asle yoslhe LSS
oyl as ol plis ol ) Sea g Audurier aalas ol
S o515 als a4 i Wlgi e dgn (auga Slass
bog a5 %0 gadlhe o (Fo)ogd (09,5
Sogdl o bl s slxl oK g Niccolo
Siladae Jee loghl 3 lsn 335 5 Iyp g e
3o 505 il L Fogll (Jae ol olady 005
2 as ol plas (b e S5 e cpl cdl o0 a8
el 1o lsn Lagns b 10 5,laibil b ol T asses by
obyz 5 ¥+ CEMIM® @ g S (Sogll )b olss
(FVaw, o 0O CFM/maL’)‘)’.z.A a was] ags
“Joe g Jelo sae) )0 e 5 (6 laallgS sadlllae
oL e BB Sy o axinl 5 pl) g8 piaes 5L
sz, ©xS)R 5 ehl 6osys ol &5 ses e
slsp ol Serw Gl WS S35 3 (9P
clile clo ol o a5 WS e ol | o pTomlio
bl 45 (FV)0gs alys a8 Jlawy SBLLI s baoasyYT
wp o oK 5 Gormley adlas ol> adllas
ol B s as wisly lis Jee 50l aw jo lea cuaS
Ll aiS ood ool fhmed (Jarme Logy) dgo s &5
S s M sk |y laais 5 sl s
Jols 75 Jele 8o daasdl ol 4y ax gl (FY)ams o
Jelse Lebad 5 G g0 o Jgus plg olass (2alS 50 dse
plbig oledlas wlol il Lo ae cpl jo 02 (6,500
5 Jae 31 o s 5B b8 sl oo iSm 5
VEVom cdld J 50 5 038k S b o (o oslitsl
GialS gl (PPl onds sloiin caSe Db o 5550
e GBI 50 hlew (o003l glon L (5055 aplse (e
Sl panw 5l solaul a5 wols lis o, Ken ¢ Melikov
e el g Ohlem S35 LS 50 anue sanns
ol las 5 CSS A Sy SLSe [ eaSe
o sl ook Gl L G0 salye lals
o ] oolainl a7 ols lias LT gasdllae gLl ogl
5 soS sabolt b ol (souisle ist aScalio (945
o (iopiilaVO dgus ,0) wll ool eal o loo


http://dx.doi.org/10.18502/tkj.v16i3.16872 
https://tkj.ssu.ac.ir/article-1-1316-en.html

[ Downloaded from tkj.ssu.ac.ir on 2024-11-17 ]

[ DOI: 10.18502/tKj.v16i3.16872 |

Byy

o csloghl 13 Un g faes (adles S, (b3

Olsie & g lsn clile 5 0og gl 5 Js:d
Al Sl Sy o SIS0 e o ege
e I AR BT B L R R A
Ol & clin 51 o Slon Lol (2alS sl cmnlis
S agzlye JyuS g Sy 2ol sl SR, G e
200 )5 oo slpiin
Sl ol

385 oAl (ooles Slaxj 5l tpeils oo by 395
3ot wivtey sl SS g Lawly e ol
Sigles I 5 Larme Cuodles 095 el lags,Sen
e e e (Ko sl oSl itlags
bl 4l 1y 1,6 5 S5
Sb cole>

Lol 0dgy (Jlo Zolex (g pol> hagh
&l yo Pl

18 55y S e i oL e
M| lla>dle

ax 0 S8l 6l aslinbl mls 5l sy aslae oyl
cllagy aih, ;0 (MPH) egee cilags Jle (s0y50
S w L s asbe b
IR.SBMU.PHMS.REC.1402.038
Sl Ol e el Sy pole ol Liaghy

Cewloads

wsLx.a )o

O Yy g &5 L
A dlie 5,0 0SSy ppew B aiin s soled

Refrences

Gilple o atie (2l e gg8 s cnl o
5 >z Jes g9 igum Oldllas o wsdioe Slpidny
i) Oemes WS 18wy )5 Jes by D
o 570 Sy 4y o a5 b5 el
5 5L olass caloz 316,550 calizxe Jolse ol pogdle L0g%
ez 38Ul o yols ol 8l slass 5 Jee 301 0y o s
5 b (Sogll Jlasil Gl » Wlgioe Az
Exdse (nl O gy sl o Sllllae 4 ks cnl by
Sz it Ol &5 (Si50 50 018 92y (limen
Jols 25 bl a pbcws ¢l o oob, Joo ol
Sle Olgie wsd plnl (Soiglen Sosll o515 5 s
SFfge aslin O 5l g eslinul 5 5531 Bpae rals

Dges 4l

&S Ao
il ol Jobs 5 omyp Soa b aslllas ()l
Jos slagll oyl sla g flan o Sy,
pole il bgy cod slaplivlen 5 >z STy
c oo bt ezl sl s plmil iy apd S
7B 5 @bl lodus Slon 0515 (Sl o5 e
S (ol (Sl gl Loy Jos 301 0
ool Sl calag glosle hug cal asy oo
Sldwssilsn o515 5 e (s 25 G rizes
aSesha @)l d92g by gme LI (2B 5 2L Sk
Sl Gl el 4 mie dga Jols g5 Sl
GRS Copde ;0 gedge opl b el (Sojelen
Seary wonl pogdle o)l pli Cueal (551 Bran
- BB s 5o eads il gladuws Slon sy (D

1.Tastassa AC, Sharaby Y, Lang-Yona N. Aeromicrobiology: A global-scale review of the cycling and relationships
of bioaerosols with the atmosphere. Science of the Total Environment. 2024: 912:168478.

2.Guzman MI. An overview of the effect of bioaerosol size in coronavirus disease 2019 transmission. The
International journal of health planning and management. 2021. 36(2):257-266.

3.Moelling K, Broecker F. Air microbiome and pollution: composition and potential effects on human health,
including SARS coronavirus infection. Journal of environmental and public health. 2020:1-14.

4.lkhtiar M,Alzad H,Paramita S. Microbiological assessment of indoor air of Takalar County hospital wards in
South Sulawesi. Indonesia Science J Public Health. 2017. 5(3):172-177.

5.Fernandez MO: Development of a Novel In Vitro Approach to Study the Transmission of  Airborne
Disease.2021.University of Bristol. Available from: http://research-information.bristol.ac.uk . Accessed February.

2021.

6.Yan Y,Tu J. Case Studies of Bioaerosol Inhalation and Deposition in Bioaerosol Characterisation. Transportation
and Transmission: Fundamental. Modelling and Application. 2023: 217-273.

7.Ereth MH,Fine J,Stamatatos F,Mathew B,Hess D,Simpser E .Healthcare-associated infection

impact with

bioaerosol treatment and COVID-19 mitigation measures. Journal of Hospital Infection. 2021:116: 69-77.

CCBY-NC4.0


http://dx.doi.org/10.18502/tkj.v16i3.16872 
https://tkj.ssu.ac.ir/article-1-1316-en.html

[ Downloaded from tkj.ssu.ac.ir on 2024-11-17 ]

[ DOI: 10.18502/tKj.v16i3.16872 |

8.Agodi A, Auxilia F, Barchitta M, Cristina ML, D'Alessandro D, Mura I, Nobile M, Pasquarella C .Operating
theatre ventilation systems and microbial air contamination in total joint replacement surgery: results of the
GISIO-ISChIA study. Journal of Hospital Infection. 2015. 90(3): 213-219.

9.Azimi F, Nabizadeh R, Alimohammadi M,Naddafi K.Bacterial bioaerosols in the operating rooms: a case study in
Tehran Shariati hospital. Journal of Air Pollution and Health. 2016 . 1(3): 215-218. [Persian]

10. Fernandes J, Aguiar P, Mendes-Rodrigues C, Martins CH. Assessing bacterial bioaerosol and
environmental variables of critical hospitalization units of a tertiary hospital. Aerobiologia. 2023. 39(3): 285-302.
11. Bali RK. Operating room protocols and infection control. Oral and maxillofacial surgery for the clinician.
2020.173-194.

12. Eriksson J, Lindgren BM, Lindahl E. Newly trained operating room nurses’ experiences of nursing care in
the operating room. Scandinavian journal of caring sciences. 2020. 34(4):1074-1082.

13. Pertegal V, Lacasa E, Cafiizares P, Rodrigo MA, Saez C. Understanding the influence of the bioaerosol

source on the distribution of airborne bacteria in hospital indoor air. Environmental Research. 2023. 216(1): 4458.

14, Fu Shaw L, Chen IH, Chen CS,Wu HH, Lai LS, Chen YY. et al. Factors influencing microbial colonies in
the air of operating rooms. BMC Infect Dis. 2018. 2;18(1): 4

15. Mohammadian M,Movahedi M.Survey of biological factors in indoor air of Emam Khomeini and Shahid
Zare hospitals in Sari during 2008. Journal of north Khorasan University of medical sciences. 2010. 2(2 -3): 51 -
58 [Persian]

16. Dehdashti A,Sahranavard N,Rostami R, BarkhordariA,Banayi Z.Survey of bioaerosols type and
concentration in the ambient air of hospitals in Damghan, Iran. Occupational medicine quarterly Journal.
(2013);4(3):41-51. [In Persian]

17. Antony A, Farid M. Effect of temperatures on polyphenols during extraction.Applied Sciences.2022. 12(4):
2107.

18. Adschiri T, Hakuta Y, Sue K, Arai K. Hydrothermal synthesis of metal oxide nanoparticles at supercritical
conditions. Journal of Nanoparticle Research. 2001.3:227-35.

19. Changsheng Qu, Bing Li, Haisuo Wu, Shui Wang, Fengying Li. Probabilistic ecological risk assessment of
heavy metals in sediments from China’s major aquatic bodies. Stochastic environmental research and risk
assessment. 2016. 30: 271-282.

20. Chen YH, Yan C, Yang YF, Ma JX. Quantitative microbial risk assessment and sensitivity analysis for
workers exposed to pathogenic bacterial bioaerosols under various aeration modes in two wastewater treatment
plants. Sci Total Environ. 2021.755(2):142615.

21. Nava A, Study of Unidirectional Flow Ventilation-Conditions for microbiological air cleanliness during
advanced surgeries. 2019. Available from: https://hdl.handle.net/10589/146750

22. Ouyang X, Wang Q, Li X,Zhang T, Rastogi S. Laminar airflow ventilation systems in orthopaedic
operating room do not prevent surgical site infections: a systematic review and meta-analysis. J Orthop Surg Res.
2023.18(1):572.

23. Liu Z, Liu H, Yin H, Rong R, Cao G, Deng Q. Prevention of surgical site infection under different
ventilation systems in operating room environment. Front Environ Sci Eng. 2021.15(3):36

24, Sadrizadeh S, Aganovic A, Bogdan A, Wang C, Afshari A, Hartmann A. A systematic review of
operating room ventilation. Journal of Building Engineering. 2021. 40:102693.

25. Jangir A, Siddiguee AN, Mankotia S, Tiwari V, Vyas G , Choudhary R.A comparative study of ventilation
system used for the bacteria prevention in operation room in healthcare units.Materials Today. 2022. 50(5):2355-
2360

26. Zhang Y, Cao G, Guohui F, Xue K. The impact of air change rate on the air quality of surgical
microenvironment in an operating room with mixing ventilation. Journal of Building Engineering.2020. 32:
101770.

27. Yousefzadeh A, Maleki A, Athar SD, Darvishi E, Ahmadi M, Mohammadi E, Tang VT, Kalmarzi RN,
Kashefi H. Evaluation of bio-aerosols type, density, and modeling of dispersion in inside and outside of different
wards of educational hospital. Environ Sci Pollut Res Int. 2022 .29(10):14143-14157

28. Zare Sakhvidi M J. A guide to the assessment of bioacerols in the workplace.1.Tehran: Daneshjoo
publications, 2017: 30. [In Persian]

29. Van Gaever R, Jacobs V.A, Diltoer M, Peeters L, Vanlanduit S. Thermal comfort of the surgical staff in the
operating room. Building and Environment Journal. 2014. 81: 37-41.

30. Salunkhe A, Dudhwadkar S, Tandon S, Raju N. Public health risk assessment and speciation of air-borne
microorganisms in an office building. Journal of Aerosol Science.2024.179: 106362.

3L Yan X, Qiu D, Zheng S, Yang J, Sun H, Wei Y, Han J, Sun J, Su X. Distribution characteristics and
noncarcinogenic risk assessment of culturable airborne bacteria and fungi during winter in Xinxiang, China.
Environmental Science and Pollution Research. 2019. 26: 36698-36709.

32. Aven T. A risk science perspective on the discussion concerning Safety I, Safety Il and Safety IlI.
Reliability Engineering & System Safety. 2022. 217: 108077.
33. Wang H, Anderson J.Large-scale system identification using a randomized svd. in 2022 American Control

Conference (ACC). 2022. 2178-2185
CCBY-NC4.0


http://dx.doi.org/10.18502/tkj.v16i3.16872 
https://tkj.ssu.ac.ir/article-1-1316-en.html

[ Downloaded from tkj.ssu.ac.ir on 2024-11-17 ]

[ DOI: 10.18502/tKj.v16i3.16872 |

34. Kentel E, Aral M. Probabilistic-fuzzy health risk modeling. Stochastic Environmental Research and Risk
Assessment (SERRA). 2004. 18: 324-338.
35. Farzadkia M, Djahed B, Shahsavani S,Dehghanifard E. Prediction of gas emission and derived electrical

power generation from shiraz landfill. Global nest journal. 2015. 17(3): 487-497.

36. Ghorbani Shahna F, Joneidi Jafari A,Yousefi Mashouf R, Mohseni M, Shirazi J. Type and Concentration of
Bioaerosols in the Operating Room of Educational Hospitals of Hamadan University of Medical Sciences and
Effectiveness of Ventilation Systems, in Year 2004. 2006. 13 (2): 64-70. [Persian].

37. Choobineh A, Rostami R, Tabatabaei SH.Assessment of bioaerosols types and concentration in ambient air
of Shiraz University of Medical Sciences ducational hospitals in 2008. Iran Occupational Health Journal. 2009. 6
(2) 69-76. [In Persian]

38. Shahsavani A.Manual Air Conditioning Systems In Hospitals.1. Tehran: Environmental Research Institute
Inc,2014:1-5. [In Persian]

39. ANSI/ASHRAE/ASHE Standard 170. 2017.Ventilation of Healthcare Facilities. Available from:
https://www.ashrae.org/

40. Audurier A,Fenneteau A, Rivier R, Aaoult A. Bacterial contamination of the air in different operating
rooms. Epidemiology and Public Health Journal. 1985. 33(2): 134-41
41. Vonci N, De Marco MF, Grasso A, Spataro G, Cevenini G, Messina G. Association between air changes

and airborne microbial contamination in operating rooms. Journal of Infection and Public Health. 2019
.1;12(6):827-30.

42. Zulfegari A, Azizi S. Analysis and modeling of laminar and turbulent ventilation system in an operating
room. Proceedings of the second conference of air conditioning.Birjand University,
2015.1-5

43. Gormley T, Markel TA,Jones H, Greeley D, Ostojic J, Clarke JH. Cost-benefit analysis of different air
change rates in an operating room environment. American journal of infection control. 2017.45(12): 1318-23.

44, Dehghani MH.Rahnamaye behdashte bimarestan. 2. Tehran:Nakhl Inc. 2001. 289-301.[Persian].

45, Gholipour S, Nikaeen M. Comment on Quantitative SARS-CoV-2 exposure assessment for workers in
wastewater treatment plants using Monte-Carlo simulation by Cheng Yan et al. Water Research.
2024.1(256):121115.

CCBY-NC4.0


http://dx.doi.org/10.18502/tkj.v16i3.16872 
https://tkj.ssu.ac.ir/article-1-1316-en.html

[ Downloaded from tkj.ssu.ac.ir on 2024-11-17 ]

[ DOI: 10.18502/tKj.v16i3.16872 |

Investigating the concentration and health risk assessment of bioaerosols
in the surgery centers and hospital operating rooms of Shahid Beheshti
University of Medical Sciences

Shahsavani A', Band-pay Mohseni A’ , Rahmatinia M®, Fallah SA*

!Associate Professor, Department of Environmental Health Engineering, School of Health and Safety, Shahd
Beheshti University of Medical Sciences, Tehran, Iran

2Full Professor, Department of Environmental Health Engineering, Faculty of Health and Safety, Shahed Beheshti
University of Medical Sciences, Tehran, Iran

*PhD in Environmental Health Engineering, Air Quality and Climate Change Research Center, Health and
Environmental Sciences Research Institute, School of Health and Safety, Tehran, Iran

“Student of the Advanced Public Health (MPH) course, majoring in environmental health, Faculty of Health and
Safety, Shahid Beheshti University of Medical Sciences, Tehran, Iran

Abstract

Introduction: Due to the special conditions in operating rooms, infection control is important to maintain
health. So, the aim of this study was to survey of air exchange rate/changes per hour (ACH) and health
risk assessment of bioaerosols in the surgery center or hospital operating rooms.

Materials and Methods: The results of measuring of bioaerosols by pollution measurement companies
were used, in 1401. In 1402, 10 operating rooms were randomly selected and the reliability of the results
was examined for these two years. Sampling and analysis of the samples was provided based on the
NIOSH 0800 method and ACH were measured by a anemometer. The relationship between the number of
bioaerosols and ACH, and also, the reliability between results were calculated with the PCC and the ICC
test, respectively, in SPSS-V22 software. The health risk assessment and the probability of risk were
estimated by Monte Carlo simulation, in Crystal Ball software.

Results: Among 62 operating rooms, the average number of bacterial and fungal colonies was
69.73+14.59 CFU/m’ and 21.67+4.52 CFU/m’, respectively, which is less than the recommended limit of
WHO. The average ACH was 19.67+2.18 per hour. No significant relationship was observed between
ACH and the number of colonies (p-value > 0.05). Risk assessment for bacteria and fungi were at an
acceptable level and the concentration of bioaerosols was recognized as the most sensitive variable
influencing the risk.

Conclusion: Increasing ACH will not lead to a reduction in the load of bioaerosol pollution in operating
rooms, which can be very important in the management of reducing energy consumption.
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