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ABSTRACT

Background and Aim: People spent most of their time indoors. Therfore, quality of indoor
air ,especially in the therapeutic settings is of particular importance. This study aimed to
determine the level of pollutants in indoor and outdoor air of Tohid Hospital in Sanandaj.
Materials and Methods: In this cross-sectional descriptive study 120 indoor and outdoor air
samples were collected by TES-5200 copper counterpart machine made by TES company in
Taiwan. Particulate matter samples were collected from 9 wards and also 3 stations in every
ward in the hospital. Also air samples were obtained from 3 selected stations outside the
hospital. Samples were taken from the selected sites twice. The results were analyzed by
Excel and SPSS software.

Results: According to the results of this study, the highest and lowest concentrations of
particulate matter (PM2s, PMs4, PM7, PM1o) belonged to the emergency room and the
operating room, respectively. The highest level of PM; concentration was detected in the ICU
ward. There was no significant relationship between temperature and particle concentration
and also between moisture and particle concentration in the wards of the hospital. In regard to
particulate matter, the emergency department was the most contaminated ward and the
operating room had the best condition.

Conclusion: The relationship between the concentrations of particles in the outdoor and
indoor air indicated the penetration of these particles from outside into the hospital building.
Also, outdoor air can affect indoor air quality.

Keywords: Hospital, Particulate matter, Air quality, Air pollution

Received: Mar 23, 2020 Accepted: Dec 7, 2020

How to cite the article: Ameneh Yousefzadeh, Saeed Dehestani Athar, Ebrahim Darvishi, Manouchehr
Ahmadi Hedayati, Rasoul Nassiri Kalmarzi, Afshin Maleki. Survey of airborne contamination inside and
outside of Tohid hospital in Sanandaj in terms of suspended particles and modeling of dispersion by Surfer
software. SIKU 2021;26(6):11-23.

Copyright © 2018 the Author (s). Published by Kurdistan University of Medical Sciences. This is an open access
article distributed under the terms of the Creative Commons Attribution-Non Commercial License 4.0
(CCBYNC), where it is permissible to download, share, remix, transform, and buildup the work provided it is
properly cited. The work cannot be used commercially without permission from the journal


mailto:maleki43@yahoo.com
http://dx.doi.org/10.52547/sjku.26.6.11
http://sjku.muk.ac.ir/article-1-5880-fa.html

[ Downloaded from siku.muk.ac.ir on 2026-02-02 ]

[ DOI: 10.52547/5ku.26.6.11 ]

N-BW /100 (53 § BT 7 b g Cunwy 2)gs 7 9lwsyS 3b)y eole slEkils (ake alas

Ghro O30 ) 1 Zokiw e > g8 Gl jlow 746 9 319 Slgd (FOT () p
Surfer 1 Pip  bawgd §T TSt 9 s3I 9

"o cpnidl (63500 (6t gy SBIAD (ST ez grn (390 mudl il gl (LS e 033 iugy dinT
e YSYPRVEDVER SISOl e dti Ol ST (S ke o313 ¢ g pmtils Dl e clame bl pudige L] ol )18 (5 gl
Fer s YSAYEPYORA: STl IS0l it (Ol ST (S sk o813 (Dt 5 01055 camn Cublilgy Dlidos S e kil Y

e YSVABY= VAN S 8T 0l it Olis ST SCa 5 ke il (CaDs drn 55 0 lSCin 3y cdaen bl Slido S e Lokl ¥

e OFARNAL SISO bt Ol ST (S ke ol ¢ (ST 0dSiils (55 55, Sm 03,8 slhskud ¥

St PN YA A USTUST Ol i Ol ST (S ke ol (i 0aK s ( J 15 05,5 ¢,Lils B

e VAT AVIVE SISOl bt O ST (S e o8 (st 7 08055 cJama bl Dl S e sl S
maleki43@yah00.com <SG s Sl g ¢ TAVEFYONYY il

o

Lo gt Olaztl Jo13 (5lsn CokS 035 oo (6 o Olossilr 515 53 030 0L il iy 48l 4y 47 1 DD § Ao )
Slor 5 Glae S5 et VT Ol cpond Coda b bl asdllas .ol Sl 55 5 Gloi s Caanl 51 Sloys ladases s
3 S el i g A 5 Ol sle )l J5 s

ol TES-5200 3187 e S5k o8ws 51 oslizel b oSl o5 ¢35 51 5 ool adllle ol 7 95 9 Sgo
A5l E3e 8 Glee S5 Glad ges Ll ";)jT@'? Ol slo 5l 5 J1s (slgn 31 4503 VY0 sl 016 TES o572
st Ol 0552 (158 31 615 52 46w g oSy ¥ 5 Oty los 513 (5198 31 (6015 2 45 g3 5 lite 4y ot ¥ 25y
3,5 s 5 4 525 SPSS 5 EXCel (slay 153l 5 51 oslizl b ol s oo plonil 5SS 5l 33 L (613 5 4 g0 ik
oil5as s 53 i 5 4 (PMas, PMa, PM7, PMi10) )3 CBle o 1S 5 0 iy canlllas ol uils G sl
ol T ilan 35 ICU 2oy 4 Losu o PMy 13 ke s 51 Sa 0T Oln o i i3 8 oalin foe 301 5
sdalive (5505 gme bl andllas 5550 sla jidu (aan gl p oy Chle 5 Cusby pmen 5 Sy Chle 5 s S
el 0 odalitie fue GBI Jidw (6l Ll a5 039 uiliasl Lidu op e T (03 Ol i 5l andllas opl 5> i
Jo1s 4 05w Jaes 51 y3 ol 30k edias OLES Oliwylaws Jols (slsn 5 515T (glsm 55 Dly3 Oljan o alal ) 3(S g8 doRuld
a3 513 3T o | Olezstla 51 (5158 ikS 15 o O3 S92 el Olazs L

Lo (ST dlsn CokS (3lae 3 Okl 2GS Slods”

WA/ 5 L0 AAYANE: L 4 Dol VYA /A /Fidlie J s s


mailto:maleki43@yahoo.com
http://dx.doi.org/10.52547/sjku.26.6.11
http://sjku.muk.ac.ir/article-1-5880-fa.html

[ Downloaded from siku.muk.ac.ir on 2026-02-02 ]

[ DOI: 10.52547/5ku.26.6.11 ]

W 5ks guhel

i 53 &S Sl bty & dedos g a4y b b o) o
GLranS La) 3150 558 Gl s SIS (6505 D)3
(0) dasn 5 S (0 5 gl
)JJ&LA&J:{L{)UTJMQ\JSJ\A_EAASJL?JTJ
D3 o3l 4 B dis 0 (5SS (kS
o pS 3 oSl e ls (S Sz
(i Sl sie L 0T L5l 5 150 slapas® 1y S
2 Fie sk s S0 < D3 (F) 5 e AL
Joas o5 Bl 5 asll ol 4 S5 b s oSz
D> b 55 lyd L o oo ek olSis (slacS e
Lad 5 T 55 bl o 56855 ol 6y oo Loy, 4 M
(V) Sl g Sa Y LY LS

S)d Sl oL S O3 e g5 B soleT LS
g‘.)l-&“bﬁ)}d)l-&ﬁ)_)_:ﬁjéfj—ﬂj(PM)‘}_kd_l&A
0L 35 sdaze Sladlas .ol ok 518 sdaze 48 ki
el 3 il SIS glas 5T, a8 Cul esls
s dS ans 53 (A) Cl Ssline Calien J b 5 ol -
3 g (ST o byl 805 ) pondyl Slalllas
S Obslon 5y O3 215315 (PM) GBlas D15
el Dlalllas 53 15 B e 9 By ot Slagssley
OLen 5 Kty o5 glandllas 5.(3) Wles § f Olgr
9345 i Ledeine (sl (-L?J\an Jle 53 o 9o
&lsn ;5 PM10, PM 255k ol 3 s (olusls
0S5 3 S P1=Y0r S FA-YND 3 5 4 Dbyl S5l
33 e O3 pl Cble e Ll S 26
S 5 SA VEYEF S IAV-0Y 5 5w ol3T sl
r__uleu_:ﬁLa;ToL_dle.(v)g.w\ 03 s a0
Olgie Comes Yoo ¥ Jlus 53 OLS 558 o Ls 5 Lo ge
SLd syl 53 s jlan 5 Sty )8 (T DLl
33 S O 31 o ol .l ol T Jles
s s 5T 5 03 54 «(PM) sl 21,3 PM2.5 5, PM10
OS5 8L (it Dkakily agarl e D131 L5 3 )

] IR PN PO [ S S N IO S PRI |

-

FPNT
O3 a5 (6l 2 45 el (Dol fga las I3
Jsgfjj6;,)@,\54{1}#);@.\.:6.\5\%@\” Lol
eSo L L o Lad S50 e sLad 5SS
S (DAl o s S D00 5l 5SS 5 (il
Looi)s Dl ipl el o T ojlil 4 ar 5 L 1sa Glas
L 5 sb 3 sPM25 L 5, 1,3 PMI0
09,5 35 33 kS Jolb SIy3 g s e s PMO.1
Sl 3o Ladkw jlo (V)T 515 55 5 Sy Sl
R 5 (Siy OS5 S dis 2y oSl
Sleds 503,530kl 1y Col DU 5 OLS 8
cab LT .S o il azan 53 55,V 5 aelu YF I, 5
Ly sy 5 Slodio ol (slacdl o I glos 28
Shtas s Syl Slays 5 adets Slods sl
o 51 (S35 sm Jolse OOl c3hae DIy &S T
e O3 oS SIUT I il s Loz 6 5 b STt
L oT bls,l 3 (PM1,PM2.5, PM4, PM7, PM10)
5503 Ol ot ol el Gl 9 S0 oS5
Ol g (ol Gl Ol g6 4 o s 5T 5 (oot
23 Ot jlas )L (6lsa b dulin o J51s sl sp kS
b y3 lpa CoiS Sul g ar g Lossa e as §
ew\cju@ujl;ww&b,au)w
Slabs J515 55 158 CodST J 2875 Sy e (0l
Jsazes Loz 53 5 50 O3 (V) Sl Sl s
ol 0l e s gy Jlae 315 e 02
Q)&»;q):ﬁwﬂgum.\imﬁT‘@u
33 bl sl O3 alas 1S slowl 1) Cads M5
e 38 e Sdld il 5l Gy O3 YL slac bl
Slalisie Oljn R 5 Colis g ol e G153
ob i aSal edle S5 el (Pl kS
0328 S s 03,5 sboml b (oS d ) 55 it
D0 oS 5o S s 4o 5 S e g | |5

1€oo (53 9 131 /7 b § Cumw 8393 / Olws)S b}y eole olSkls (alc alas


http://dx.doi.org/10.52547/sjku.26.6.11
http://sjku.muk.ac.ir/article-1-5880-fa.html

[ Downloaded from siku.muk.ac.ir on 2026-02-02 ]

[ DOI: 10.52547/5ku.26.6.11 ]

e 5108 (53001 Gy 1iE

455 i 55 oSl ¥ s Ol sloy Sl o 53 5 A4S
I 603 5 ol (615 2 3m3 L 53 Bl o 3
Al 53 4 ged P09 MASS & gad £+ Sl SIS Sl s

9 4 (65T paor Calisme Lol 5icount
DL 53,5 5 D3 6 S 051l 5 shie 4 addlls cpl s
e oK 31 Ol oy Caliee (gla 5w (5158
TES o 5 ¢ L TES-5200 5LS e |54
35 O3 6 S o3Il B ows pl A eslizal O b
33 S sl e g (COUNE MOdE) Il 55
OF UM oY/ & UM o) UM ¢ /VUM ¢+ /0 UM sla 3 L
Cg> (Mass mode) &> 5 \+ UM v M & Um
L e (O3 Sbale) cama oS5 la &S o310
sPM1, PM2.5, PM4, PM7, PM10, (las lulul
L o 6350500 0l b Olejon o&ews .l 115 1, TSP
°C e w00 sl sles (5SS i3y 50 5
(Y =80 i Cmsby s (V=¥ C)°F L
L/ 0l cs s das o OLis Lo 4 1) 4 505 (5150
s osle w el +Y CF/minute L Y/avminute
G155 303 Joen sl 4l &S (613 o ga5 Olej oo
Cblis Gl3T Glaslee 4 a5 b a5 lgn 2
OLLs 3l Aol 20 Yo Sl i (LSS T o 5o
BEJEL RN A PRI ;;)ﬂ Ay GL’..A GIE
VY gLl 53 (55l s gad o8is (5l pa sai o8
Lol 33 31 e &S0 51 e abolo b g e o 51 (s 20
ool i 3ad 3l ol gl (VW) 3Ll iz Bl s
5 43525 SPSS S EXcel slajll o5 5l eslizul L

..\{:detbﬁ

sl
W sliws mdiw gl o 5 Olewslos S 93 0 53
L~ Mass cl- s Slys Cdale Ol e i g 4 ses
Count o= 5 3 ST Hluie sUg/IM?

A& 4l pArticle/m® Coo col)s Lo aly

(rla gl STy Al g e s pl g L;uJ_w,;Tﬁ
Bme 534S (@313l 55 ) gl g e oS5 )T
SPM2.5 boe slads sai dslel slowl clin b
5 sz 2050 o S 55T 5 &S5 ), PMI0
o= JIPM10 sPM2.5 glac ble .coul ol azs §
S gai o2 s PM 0355 Shes Ol 43 o Jous 5T 5
S ble 45 Col osls 0L gl ol 0ds 3518 15
PM2.5 L aslie ;5 PMI0 5 s oS 55T 1 oYU
5 L .O0)) 2505 5 oy Lo lad s 5T 0 03 252 50
3l s ool GLa3L 1SS Olye @ 1sn Sul
JLss o 10 el ileses 6urm:;€)‘b§f 5 olys
e Glazzal YU gla ST b gladass 53 miss
S 55 1 Ol ks e (rn D55l 1ol
Olr G an) 53 Dllllae 555 4 a5 b3Sl s
ol Olws S Okl clOkw lew 53 5 0 clroduNT
o e b i b A 5 Ol ley 53 asllas
L 5 Ol sloy ol 5 S5+ (s1gn Glan D)3 (ST
g et 3 i Sl s b pdis e
ol S S S3ledibe o Cons 4 ks iy S
Glas Sly5 5 8 plot SUIE 131 0 5 Lo 5 aodu YT
3 03I e Ol by e sla 25e (Glsa 5o

@;)‘}w)jbij

IR 92
03352 (rbie ¢ 53l 5 oy adlllan 6 oS adlllas oy
5 Calides gla idw Jo1s (slsn 3 3 g e S1y3 O e OT
S50 g g o 5 Olles o (Glpa romes
@3l 3l (5413 i 05 OT (b 3.8 8 1,5 )y
ey 0L (S5 Ol je J15) Ol slew 515 (gla i
Lol n ¢ Jne ST (K s 1G5k sl 5 e
ssbate s Ol b O, Slop Cmmmen 5 (Lil5)s) o3
Js 53 aslllae ol 53 i plonil 3 Ol e i
w3 8 b s ol dw idu a3 5 b 4 Ol ey

1K€e0 (53 9 3T 7 il § Cumnw 8)9 / HBaws)S b)) eole olAls (ke alas


http://dx.doi.org/10.52547/sjku.26.6.11
http://sjku.muk.ac.ir/article-1-5880-fa.html

[ Downloaded from siku.muk.ac.ir on 2026-02-02 ]

[ DOI: 10.52547/5ku.26.6.11 ]

10 ¢5ks ouhal

S 4 ol sdalive Ol y3 slias 457 sls Ol =

(V Jsd). Gl S slie b ides s (PM) e lale

PM1, o5 cble b oluyley sl S om)p
PM2.5, PM4, PM7, PM10
Sl 5 YRV °OC La iy sles S0k JS” Il s

\;—M‘QMT&;—W}A—’M}JYV/\*[JJJ‘JJ wc_ﬂ.’jb)

(M8/M?) axlllae 3350 (S sidey CET 49 okl ol D)3 Y Jou

TSP PM10 PM7 PM4 PM2.5 PM1 Slre Bl il 9 Sl oS
VA8 /YD Ve/As A0 \/a$ /YA oSGl
0/fF0 ¥/ V/AY \\§ ne A% e Ol Sl S
VA/A$ A VoINS 8/48 Y Ar) oKl
0/fF0 ¥/ Y/A8 YV “IAD X e 3l i3 1
YA YAV YY/FA Vg s Wisd oKl
V714 VYTV Vs /Ty id% Y e 3l w0
VA N+ # 0/3A i iax A\ oSole
YV Vg VA0 VY XY E S 3l el 9 e
2 £/V0 f/08 V5 /9N Yy oSl B
/oY “/F4 /o “IA Y A e ol ks
YF/A0 ARTATS AN NFA YO /08 oSl
10/44 Yy VV/YF #/0+ Y/¥ “IYA e ol cU
£0/4A izl il Vo/0 \7AAs i oSle
FA/B\ FE/YY Fo/fY Yo/ Y/F0 Y e ol il e
/0 N N R N . oSGl
Jee 61
NF \/OY f 0 /¥ Sme 31l
V&Y OV/AS FY/PA YV/FA ¥/7A ite oKl
VE/FY VY4 AL A “/20 /oA e ol sl
\a7ALZ YE/55 YA/ \&/A ¥/ <100 oKl
Y /¥4 YA V/00 VY AL e ol 9 g

)) C)‘)) r.(‘j? ‘LAC_AMF J.:L-N 6‘_;{).)}{ 4&‘&5 J)}.a
Lo Gla it Sl pln 4 Cad Soym o slse

.@\asﬁﬁﬁssa\,\;ﬁé\jjﬁiﬁ
Chle , ksl gl )l 5l S Olge 4 by LT
Gl 3 YRV Olinsley sl jidu sles 5 S0le il

SYF BT °C los Oltas 53 Ol jlow glaidw i

A5 S AT Olge a8 5 e sy a3
SICU Gl isw a4 by e s 5 4 PM1 o3 cble
PM2.5, ) oiy3 ple b bl 55 Sl 03 Jos BUI
6 s chle o xS 5 o 2h (PM4, PM7, PM10
s odalie Jos U1 5 uillysl gla idu 53 ouy
Gl S Sl gl ST slen 5 Slyd Chle Lol

S5 Sl i aled 5> D)3 WSS 3 i Os S

1€oo (53 9 131 /7 b § Cumw 8393 / Olws)S b}y eole olSkls (alc alas


http://dx.doi.org/10.52547/sjku.26.6.11
http://sjku.muk.ac.ir/article-1-5880-fa.html

[ Downloaded from siku.muk.ac.ir on 2026-02-02 ]

[ DOI: 10.52547/5ku.26.6.11 ]

e Sl02 53001 uyp 1Y

5 e iSw 53 5l s PM25 s PMLglacLle
Ssgme LU, PM4 5 PM1 clacbkle ;5 Olesl
3 PM4 lacble ;5 ul5ysl ide s Al odalis
ICU i 5 .Conl oo S & 415 sms LU, PM10
il odalie s sms daly PM1 o ac bl aan s
2 O3 Bl s Sk, o oS O Ol ol
3 o B3| S s it aled s Caltbes (gl ks
L) oS odalive (5,15 Jxa

23 D3 Ol sy Bl Sl Oljlen sl iS
P M ¢ Y/ UM o) UM /Y 1M ¢+ /0 UM (gl s
UM s YUM opm

03 D3 Ol reww b 4 ey Losop onl o
Slgp 53 Caliben gl idn oSS 4 5 il gla Ll
Vooled Jodr 5o & Ay Objley )b 5 5l
Ol g eS 5 op b &S Al odaline (ol 0l 03,57
UM /0 UM o) UM VUM gls ks s &oly3
SUl s 505l A 53 i 4 ) M 5 VUM & UM
05 O3 Ol JBlus g ST omen Sl 03y Jas
DHae L0 UM gl ks w0 Ly ST sl
LY MM 5L sl 5 YFAFY IV YFVYFSY/YOF
ol 03 5 (pArticle/m®)VaVa¥/AA £ 8OV /4 el

(Y Jsi)

s Sy (V) Sl ol 4o 5 YV B VY °C Ol s
OsT Slcla jide oSSE 4 S5 Chle b b w LU
el LT Gille A oslizel (Soean il
3 ey OB 5 Ol Jss sl tin 3 e 8
5 bs G ol s LU Wl5o0) 5 Jes GBI colael
Sle O3 Cble a5 sae ol sy Oy Chale
N3 gme DLl (St o i 53 1 Lammn 5o S
23 o ol odd 0 dalin PM7 )5 Clale 5 Les s
23 Gl S5 g s gyl g LLLHICU i
25 Sl ol Cws 4 PM1 e Calises glacbale
Chle g by (w30 o ble aan j5 JSsie iw
9 Cte  Siusad Cu b 5 I3 gme bLI,I lls I3
Glae S5 Chle Sde 5o by RIBIL Gm

el 4Bl )
Olm Slyd 51 (euls paised b ohjr.a bk cpl s
g o A S8 I e 53 55 e usb)
Sla sy 5 odd odalie Sly3 clle LRH - bs |
A eslital Soen olps 0g05T I Obnslay
OLj Gl sl ise 53 &S sy Ol ol Sl
mre Ll Ds lsr s e BT (gsis (Ko g
Gy b 3 o, sy O3 chile s RH o syl

BE RH L: ol odalie CJ‘)J Sy O Ls)bu;;” LUJ‘

(particle/m3) astliae 5590 Calizo (S iy A 4 ol (6 w0311 D3 Y Jgus

9 ke ol
\+ um Y um O pum f um Y/0 pm \ um «/Y um «/d um coT sk
o B 2l "
\FSOA/FY YAYYV/FE FOA0F/+ § \YOVAS/N S FFAYVO/PY VY¥EAL /A Arsr NS VEVVATV/A Slae Ol il JPESD
VAYY +/YOF FEVAV/ASY VEYAN/# 4\ VFAAMY/S A FVEVAA/+ Y VYFFFO/ YO0 AFTVIA/AVA \OFAVFY/FOF s ol ol oS %
OAYF/+ VVVPY/BY YONY4/0V FVOVA/D) VEASSA/ Y FAYSVA/5Y OAYFYY/YA \YOFAYY/D- oSl 1
FYV4/VAN VOFV/AMY YOF+ /141 FYVYA/SVS ATAYYY/ASY FEOAV/YDY OOFANF/YYS 1+4454/Y\Y Slae Ol il o)
INAYZAN4 YO4A4/F FELYY/FA VSFFANY YVF\VO/O+ OFAVOV/YVS AFTVHF/YD YFAAAFD/Y + oSl
4.04/Y%) YVYAA/FAD FA¥A/SA V1P 48/ FA YVEAYD/YVO OFOAAY/#04 AVAFE VA YYYFFV/AL Y Slxe O3l il @
VOI/NY V\AY/5F YASYY OVFY/+ 0 OVOY/AY F&OFA/YA OFHa4/0% \YSAVA/SA oSl 3 3k
YVF/ 50 YW/ py 00+/4+0 VFVE/5 0 YMV/ Y VAAY/1 54 \FEFV/550 FrAZA/FAQ s ol ol Slas!
YAV/AL OOY/04 VAAYVD YOVF/VY Y FAY/AY FOAYF/O FYVEV/AS YEYAFAVD oSl
LYNAa%2 YYO/YFA Yoo /AYY YVEIAQY YAFA/VAY YAVV/OYD AT /AR FAOAF/OYA Slae Ol il ks
YOFA/A 4Y$4/VY Y Y500 VFAV- /80 YN 50/48 1+ VFYAV/A] \P\FFEF/FY TFAFY /1Y oSl ICU

1K€e0 (53 9 3T 7 il § Cumnw 8)9 / HBaws)S b)) eole olAls (ke alas


http://dx.doi.org/10.52547/sjku.26.6.11
http://sjku.muk.ac.ir/article-1-5880-fa.html

[ Downloaded from siku.muk.ac.ir on 2026-02-02 ]

[ DOI: 10.52547/5ku.26.6.11 ]

IV ake puhsl

9 Sl s
Y+ um Y um O um f um Y/0 pm \ um +/Y um +/O um . Sk
xSl il .
o
YOS/ FY 4FVF/0 00 Y'Y FF/VA VVVEY/AA FEAVAS/FYY VVOIYA/VYA VYOV /YVY YEVFFOANY Slas Ol il
VAN /5 \OAYE/YA raYar/ve VA¥VA/VE YONASY/+ ) OAYSVF/AF AFOFO¥/V 14+ SOAF/YY oSl
AAAY/AFA VAAVF/YY FAVYQ/AVD AAAY/Y FAVEYD/+ BV VFEVAY/+ 14 Y4400 PV YOFOFAD/VVO Slas Ol il o
YO/VF VY \ia% YV Ye8/NF VFFV/Y YYVA/N0 #¥54/0F oSl
o 361
YY/YEA V4/¥Y YY/YEA oY/« 1\ Y5/FAF Y. /NY8 OFF/FAY Ve Ya/¥YS Slre ol ol
YVFaN/40 FEAVE/YY VO PRIV Y#FVAQ/VY YA 41 /AA VAFAOYO/Y VAVFFOA/NQ YVYFOYY/AY oSl
559!
FOYV/AM \SVAV/YVE YMAA/VSA \YYFEFY/NYA OO+ VYV/F+4 VIAAOYTY /YAy WV E/5TY YFYSASV /N Q s ol ol >
14VAY/AA FOVAM/FS V\OVFE/N & YYVA¥Y/FA VAVAZA/+A \OFVEYS /YA Y VOFA/$R TS AFY/NY oSl
Sles
\SVOO/+F FYFYY/FOQ RRERYANAY VAAQQ/FAY OYOOVY/FAY VP AANNA/4N S AFAAFTY/40) YFAYYEY/FOF Shre O3l ol O9

- sme LLLI10 UM 5 0.5 UM glas it 55 ity
3ylse ady j3 5 A odaliv Ly 5 Ol sldad w5 )ls
RH oo bl oy (gl bt otalin (g 13 gime b5 |
Oga3T 31 ela b SSKSE @ odd sdaline Sy3 i L
WOl e Jot s (glatde 53 s aslinul  Kiwwen <l
On Soldgme LI 05,0 lgp 5 Sste cOlasl 5 jae
@y hdu 5 .5, g edd sdaline OIy3 slu 3 RH
P RH L sds sdalie Oly3 sluw o (6515 sne bLS |
Loy L UM o ey 355 sla oIl oles
0L sl E3w 53 )05 5525 D UM 5 (lasjlul
P RH L sds sdalie Oly3 sluw o (6515 sne bLS |
SO7UM 51 UM e o) 5550 Glaejll oles
- sme bl (Kot g idu 43 3405 35 0.5 M
Lo 5, 5 s RH L ol sdaline Soly3 slaws o (5515
AR e 6yl gme BLELID UM 57 UM slaojlil s
S s )l sy Setsw Jisw ys RH 5 oS
Les b o oalie 1) slin o 6415 sre LU, ICU
BT i 53 3 13 35 oy 1 2530 Slae Il aled o
sRH s )l gne LT UM o3100 55 L Jas
L3Il 5s wilisl Jide 5 oAb sdalie O3 sliw
-sxe b1 0.5 um 57 um, 10 pm . 555
b g ol 03 oSl odalie Sy sl s RH 0 (6415

yjqb»&u}ib):absol}:ﬁuig;ﬂ@wg@j

O bl @ b byl ST 0sa3T i eslizal |
B 38 I s e Calies (slatin 5 S
UM /0 UM gla s L oly3 slimala o5 sls 0L
S i 9 D3 e ol gae LI OIS ple (6l /Y
P RINEY "y e J\ 4 Ah edalie Calies o
F UM /0 UM o) UM la sl s ods sdaliv
Sglize Calsie slaidw 53 )+ UM 5 VUM M
el

ESEE @ ol odalive Oly3 b bes o LI ) 5 6l
- i 3 b e3liel  Siwesd o b 05057 Sl ela jidu
Sler 5 Sste (Slasl 5 52 O 5 Ol e (Sl sl
ol odaline Ol yd sldad 9 Les w5515 gae BLLI O,
sldws o Gols g bl 4y i 53 )l s
o 35 S o3Il eled ys Les b edd sdalie Of43
Syse oIl ann 4o 6<;>J"'“ St 3 418 34
sdalie O3 3 5 bos w615 gae LIyl o)y
9300l 53 S5 UM 5 0.7 UM 51 2 5,05 55 0s
Dlsgme LUyl Ly 5 Olyd sluw gy 3590 01l
S Sols sme LI ICU ise 55 i cdalin
5 sgmg oy g Sy5e S 03I ol 3 Les 5 Sl
2.5 Gl o3Iul L Sly3 5y 0e 53 b fas U1 e )3
A edaline Ly 5 Olyd sldw s ()l s LL5 I UM

e 03 5 3l sy ol gme DL 3,05 4k s

1€oo (53 9 131 /7 b § Cumw 8393 / Olws)S b}y eole olSkls (alc alas


http://dx.doi.org/10.52547/sjku.26.6.11
http://sjku.muk.ac.ir/article-1-5880-fa.html

[ Downloaded from siku.muk.ac.ir on 2026-02-02 ]

[ DOI: 10.52547/5ku.26.6.11 ]

o 102 53007 Gy A

! chi:aa)}Trd)v\a-).:dl:éu

T s S Gl s e b s oSS

Glaks 55 O3 Ol cp S 9 ot Ol lew

(particle/m3) b ylow S it 35 D3 s1ade ¢ J b 9 cp FYL Y S

. - . Ll (Ll s - o
Q9 S (e Yy 4 B oolisgl Jes S61 ICU .
Ob) OIS 50 S0 ple
WFRY /40 ma
X _10u
VAVAY/AA FO/ME min
SEAVS/YY ma
\\Za% min
N ma
10+ FF X 54
\a¥ia't min
Y ma
YSFYV44 X 4p
VYA min
M ma
Vearaqy X 25
!
Y 2/YF min
fAas ma
VAFAOYD X 1p
VEYY /Y. min
/4 ma
VAYFFOA x 07
u
YYVa/\O min
VANS
reassny Ma o
FFALAFY X :
P54 /0F min H

Jos GBI 5 lasl 5 jae 53l cOlapm s O3
S ol slaosls ulal y oils ags (slaadds .ol 03
Wy sl s O3 g Selul sl
3L Ol jae 8 5l 0L 35T (gl 5 Sske «$5Pa05
SAST, Gl S5 slecand s bednVT chle
B g b Cand Ca a5 el oy YL
- oS SAS T sla 387 5 sl Olpe 3a)0 S

.( J.ﬁ:.) > 8

JBps 3l eslizal b s st ¥T (Sasl, (gilede

SURFER
sl 4 G PM25 of)3 silig Caeal 4 a5 L
J‘ ol Lv Q‘)J Q‘J:ﬁ G")j @ .]aﬁjd Lgbh PR (.CJ‘JJ
3,50 5 45 4 PM2.5 &3 (ol g surfer it e 5
St w55 ol Sl 5 288 15 o 5 450
b. JSGA r.:.u_; Lo LS‘J{ ‘) ).194 )40 Cond BE) aA;iYT
Ol (2 VL o ion olS 5l ol saalds o ar g
2o a 0T ds a4y Gste Jidw 5o Jlal e YT

S1s casy dCU ¢ ity ade Ol law O ,m Ssn

1K€e0 (53 9 3T 7 il § Cumnw 8)9 / HBaws)S b)) eole olAls (ke alas


http://dx.doi.org/10.52547/sjku.26.6.11
http://sjku.muk.ac.ir/article-1-5880-fa.html

[ Downloaded from siku.muk.ac.ir on 2026-02-02 ]

[ DOI: 10.52547/5/ku.26.6.11 ]

19 (ks oaiél

230 m

410m
ICU iy o

N

Siplae R s

S389939 9 ICU isu 98 (19 SURFER 1381 p 3 3l odliiwl U PM2.5 o0 ¥T Fously ) <

PM1<) Jis 55T len 5o clyd chle rowin olul
(S15 T s & (PM25< PMa< PM7<PMyo
b G Olyley Calides slaidu 53 SI)3 ke
Ooley 31w (BB glacsw slax b 5l ola, 5S6
4 (S35 5 QLS sl 55 Olje ¢6 o L1 5
olys cble 5 s alie Ollae s . (VF) ol OLLS
53 Ll S 15 ey s bl sl isu s
5l ST Ol op S OLKan 5 Slins anllas
5 Jos U1 & by PM25 5 PM10 i3 (ST 5
aalllan ol (la gy S b oS el 03 Olesl i
“otbu Gl e b6 wallls 3 (V)] pes
oSl Sl g il ie dgd Obles gle

R T v
vfffWQ@)MQ:»a\Swlb/?uj}ic
BUl iy oo Y/F sde & o8 slao,lS s 5 558
S Cad 53 (G5 i 39,5 rmen 5 ]
38585 5w S o3 bl tlal odd Gl e
b i ple s LSl ol CE\) A O, 5> (839,
Wls a5 065 dotls 5 eilinsl dCU ¢ Ko g Lol
2 S5 o3 Slaelany! ples 55 laouy VT @35 Ol

RO PO N PO

1€oo (53 9 131 /7 b § Cumw 8393 / Olws)S )y eole alAiSls ale alas


http://dx.doi.org/10.52547/sjku.26.6.11
http://sjku.muk.ac.ir/article-1-5880-fa.html

[ Downloaded from siku.muk.ac.ir on 2026-02-02 ]

[ DOI: 10.52547/5ku.26.6.11 ]

e 5162 35901 Gy Po

oebazl Jas GBI JUbI (gla idu 4 Okl 51

s Jubl s 5 ICU isy o PM25 ol cble
Gl 53 PM10 o3 cble Sl ST 5 folas

(1#) PM10 g PM2.5 (sloowis¥T (5l acmo (S19d Cuis” Sz EPA 3 10kl F S0

Jsi @ Ol 3o Ob) twgin 436/ 4dg! oy ¥T
JLo¥ 5l i b ge y b Yl ke VY pg/m?® Jlay adyl
I ¥ 51y o gte b & VLo Kk VO pg/M? Juoy st PM2.5 _
JLo¥ 5l i b e, b A Yopg/m® Cela YF 4 56 5 adyl ‘;:5:'
=15
S St L ge sk 4 dle s LSS 1 18+ pg/m? L w5t 5yl PM10

S sid jales Jlu ¥

Sl s 5o Sl Sl il aST Sl odeT S
sb sl ahem 31 AYs 4 Wlg e gse 5 ICU
Opoer 5 Olalen L) 335 (B 53 (6 A Olle
S eslamal da o cpl 53 50T, Ob gdils ) sa>
Whlew 5 Olalen bwg 5 ol o pad bl
23 2 BBl F5 ccmle 45 pRen Ol
COA) il o 039 3w 5 4gS o idw Olylew
N Y B S PR RN R PPN [ S P
andlas s 55 O 5 6 S8 .zﬁ@fﬁ,;@\)s
S35 2488 Syge LT b s bl 5 s
by 5 bs o & L35 18 el s 4 s
ag S Ve 5 Y0 50/ laoIl 5o Glee Sily3 clile
SOl oo DL fide n J5Is Laes sl 5o

VPl ol oaline
b b s Oy chle 5 Cusby o adlles ol s
L;,\;dw}r,amu;,mii‘uu:@@uﬁgwu
SedeT s 4 Sl wlul ol ol odaline
(15 gler CukST UL OS5 o g (ganllas
25 Glae Ol Chle Cugby Bl L a8 s Ol ol
Sy s ool S s Sl wdly a1 s Lo
Nl 0345 Gl Sly3 ke (VL o b (sla Jous
M:le6|ﬁ)>60|)@}éU|wb):w
Glas L3 S sl Ol mls s 5 plasl Olal

PM 2.5 ; PM10 Ghas oly3 il 018an 5 glins
Olbl sl 5 S5l sla i Sl Sy sler o
WHO, oii aco g 59 51 5YL 1, 0, 5o shiwyles
3kt Jsls gles cuiS 5 disgas 5,18 USEPA
5 sl Sladllas ol (0F) L3 505 Ol g a1 50
Slaide ey Db Clhle u oS Cl esls Ol
LUyl s lsn b 355 Sken b Ok sloy il
Sleer ol iags @\:3 LaS 5yl s ls sae
S 09 6‘ﬁ)>o|)5¢bibrnwlbxd\)> Ayl
5 Lae adlas 3 ol wele YF 5,0kl ldde
Calisee sla b o Obs bl oSl o 0LKes
ol e il b oS W55 edalie (g,ls gme sl
CLIE 13 a5 et b3l sdalin (1Y) 3,15 allas
St Oapm Laoee 5 Objley Jols Gla fiaw o D)3
G148 Ol sley Sopslaee 53 B bles 355 s 4 Al
Oljen 035 Vb lipyion slod & Sy LSl pge mls
el YT 55,9 Okl ab gmea 3 5130 VS\JJ}.SJJS'
S Sy Lo 4 (Glre Sly3 5 b fus 5T 00) s
s Gl 53 e gz b ol L Y pons
21 bl glulr frores 5 LA Olsley

ANDasl S s gla i
Lyl Saie 5 ICU w5 s i€ & boles

4 Caliee ol bl js Glae D13 5 s u (gl sme

1K€e0 (53 9 3T 7 il § Cumnw 8)9 / HBaws)S b)) eole olAls (ke alas


http://dx.doi.org/10.52547/sjku.26.6.11
http://sjku.muk.ac.ir/article-1-5880-fa.html

[ Downloaded from siku.muk.ac.ir on 2026-02-02 ]

[ DOI: 10.52547/5ku.26.6.11 ]

P Al sl

ol WHO | USEPA el YF 5 lull Hlaas
(V%) (F o less J o)

53 L oS sls Ol Lol agy Sl el slaasl
el VT S uilisl e jra baisel i
OT Sl 8 e o) & 8l 035 Jos 1 ity (sl
Lo & Gl D3 5 (ol Gl fus ST S S
Sl BYs 51 S g e ol S e 3 S
Gib Ol Okesley s Lo 5l glaet VT
Slrosls 4 g b LSl el 408wt ()l
a3 158 ChS S 0 8 pr s anllls () ) ol
3 Sl Sl g (emle Sondy S Ol ley sla fion
S eslial (15 paigai ot Al LYs Wl e o
a1k 5 ety VT oS J 287 sl Ol g
Lo 4 1a 358 lawm s e poper 5 Ol
2 1sn ST Ol pals 5 JS Lo S0 S5 gl
sblise 5 bl Sl b Ols o daisw
S 3ph g slghn Sulg s sl galS 1y Skl
B d oS b a1 s Sles 03, VU osde
Slelsa Sl i 53 a5 se glpn 4l S e S
ORI g 5 ook oslial jidw 4 030 (gl 39,5 g

5 Sl bae iy 03 550 |

E BT
ool ol ol Ok ST (S pgke ol Il
dlas oyl o8 w5 1 «IR.MUK.REC.1397/226)
Al S8 ol 0K 5 b Jb Olel>
@‘M\Ja-\.@.&@d&ﬂ}@bwwq}w

daly 5505 o oSan Scean Zusb bl b (PMio)
OV azslls Kden b )l gne

A3l s o 5es JT (Y g 1 ol (slaesls Gillas
4 oS sy pilins) o a b DL Ol e
LOT a3l 5 Oslay ¢l 51 (sles 28 Cab s LY
YL 2 L bt sl 4 S Wl o
S W TP ST IT- IV PR KPS| Nt g PR
5 DLk Jlaazal ¢ 2iligs o 5lee ole pte il
ol 03 e (Y0 08) 5505 0,La1 Ol e SSTL 4 5
S A odalie foe BUI iu ol ol b o g andllas
il slas il YL CJa.» Soley s 4 Wil
aiws Olews 268 sl 13 335 05 dgdowe ASke
3 Ol el g lis 4565 5 SS5m 83505 05 O35
Slaadlae 53 (W) il Joun 5 = b Conlio PSRty
S ot (23 5 il O 5 (G oy oS
ol5as) it 4 s S YO 5 /Y gl s Ll
ALSKer 5 6 S8 adlas 53 (VP! wils ol
YO 5 Ve 5 meS lajkd ys Glae I3 sl o 5L
Sly3 alaw Bl 5 0ls 0 b8 ide 4 by e ey S
R ) oBaleT (sla iy 53 Y/0 51 (sla ks s
Nl skl s

Coad Gl 1 o5 Lo g olaT Gy 4 i G
oAV Gl (B B0 ) (Sshe w3405
N3 15 n OT J¥s odas 1457 0355 D133 0S5 Ol e
I (P B g P RS I= I (I g
Lo VT ) 5 Ol e 8 ol Jlo )3l il a3

Dyl SIS w55 S b i sl s

S 5 Ao
chle (Sle & sls Ol s ol 51 Jols mb

S 5T gl 5w s Ol yles sl i led s Ol yd

1€oo (53 9 131 /7 b § Cumw 8393 / Olws)S b}y eole olSkls (alc alas


http://dx.doi.org/10.52547/sjku.26.6.11
http://sjku.muk.ac.ir/article-1-5880-fa.html

[ Downloaded from siku.muk.ac.ir on 2026-02-02 ]

[ DOI: 10.52547/5ku.26.6.11 ]

e S92 53001 Gy PP

Reference

1.Rezaei S, Naddafi K, Jabbari H, Yonesian M, Jamshidi A, Sadat A, et al. Relationship
between the particulate matter concentrations in the indoor and ambient air of the Tehran
children hospital in 2007. Iran J Health Environ. 2013;6(1):103-12.

2.Sepahvand A, Godini H, Omidi Y, Tarrahi M, Rashidi R, Basiri H. Investigation of fungal
bioaerosols and particulate matter in the teaching-medical hospitals of Khorramabad City,
Iran during 2015. Iran J Health Environ. 2016;9(1):115-26.

3.lbrahim A. A System for Monitoring and Managing Indoor Air Quality and Environmental
Conditions. 2016.

4.Dehghani M, Kamali Y, Ghanbarian M, Shamsedini N. Study of the Relationship between
Indoor. Outdoor Particle.

5.Tiwary A, Williams I. Air pollution: measurement, modelling and mitigation: CRC Press;
2018.

6.Chinn RY, Sehulster L. Guidelines for environmental infection control in health-care
facilities; recommendations of CDC and Healthcare Infection Control Practices Advisory
Committee (HICPAC). 2003.

7.Pirdosti PS, Sahraei DJ. Assessment of Indoor Air Quality of Residential Homes in
Kermanshah. Environ Sci Studies. 2019;1(4):1012-02.

8.Bell ML, Ebisu K, Peng RD, Samet JM, Dominici F. Hospital admissions and chemical
composition of fine particle air pollution. American J Res Critic Care Med.
2009;179(12):1115-20.

9.Janssen NA, Schwartz J, Zanobetti A, Suh HH. Air conditioning and source-specific
particles as modifiers of the effect of PM (10) on hospital admissions for heart and lung
disease. Environ Health Persp. 2002;110(1):43-9.

10.Wang X, Bi X, Sheng G, Fu J. Hospital indoor PM10/PM2. 5 and associated trace
elements in Guangzhou, China. Sci Total Environ. 2006;366(1):124-35.

11.Menetrez M, Foarde K, Esch R, Dean T, Betancourt D, Moore S, et al. The measurement
of ambient bioaerosol exposure. Aerosol Sci Tech. 2007;41(9):884-93.

12.Wassouf M BI. Analysis of Total SuspendedParticles (TSP) and Total Organic Carbon
(TOC) in

Air Samples. School of Public and Environmental

Affairs1995.

13.DEHGHANI M, SAEEDI AA, ZAMANIAN Z. A study of the relationship between
indoor and outdoor particle concentrations in Hafez Hospital in Shiraz, Iran. 2012.
14.Massoudinejad M, Ghajari A, Hezarkhani N, Aliyari A. Survey of Environmental
Bioaerosols in ICU ward of Taleghani Hospital in Tehran by Petri-dish trapping technique
and Bioaerosol Sampler in 2013. J Safe Promotion Injury Prevention. 2014;2(2):133-9.
15.Shokri S, Nikpey A, Varyani AS. Evaluation of hospital wards indoor air quality: the
particles concentration. Journal of Air Pollution and Health. 2016;1(3):205-14.

16.Maroni M, Seifert B, Lindvall T. Indoor air quality: a comprehensive reference book:
Elsevier; 1995.

17.Mohammadyan M, Keyvani S, Yazdani-Charati J, Bahrami A, Yousefi-Nejad R. Indoor
and ambient air concentrations of respirable particles between two hospitals in Kashan (2014-
2015). KAUMS Journal (FEYZ). 2017;21(1):66-73.

18.Huang P-Y, Shi Z-Y, Chen C-H, Den W, Huang H-M, Tsai J-J. Airborne and surface-
bound microbial contamination in two intensive care units of a medical center in central
Taiwan. Aerosol Air Qual Res. 2012;13(3):1060-9.

1K€e0 (53 9 3T 7 il § Cumnw 8)9 / HBaws)S b)) eole olAls (ke alas


http://dx.doi.org/10.52547/sjku.26.6.11
http://sjku.muk.ac.ir/article-1-5880-fa.html

[ Downloaded from siku.muk.ac.ir on 2026-02-02 ]

[ DOI: 10.52547/5ku.26.6.11 ]

PW Sks guhel

19.El-Sharkawy MF, Noweir ME. Indoor air quality levels in a University Hospital in the
Eastern Province of Saudi Arab. J Fam Com Med. 2014;21(1):39.

20.Bhatia L, Vishwakarma R. Hospital indoor airborne microflora in private and government-
owned hospitals in Sagar City, India. World J Med Sci. 2010;5(3):65-70.

1€oo (53 9 131 /7 b § Cumw 8393 / Olws)S b}y eole olSkls (alc alas


http://dx.doi.org/10.52547/sjku.26.6.11
http://sjku.muk.ac.ir/article-1-5880-fa.html
http://www.tcpdf.org

