[ Downloaded from journals.tums.ac.ir on 2026-07-04 ]

93 oode (gaollad (Cons ) o 9 Cuodlw alxo

RTLR VE T RUAVI RVERN Fe 4|
VY5110 Sloio VYD s sl oyled o 050

"

Availible online: http://ijhe.tums.ac.ir

eJ|
& 7
Uy
(AEH) |

u&h}}: Jle

% @
() >3
" Of Enyiron®™®

SOk jlow 3131 5 515 glgn Ghas I3 5 (2,8 b Jw s 5T g o p
U Sl 5 A Olasy 53 sblp & g Slajs — 3550

X#rdﬂd.: O.m’ ‘D‘SJ-.\.-':‘) g:,.?) ‘\‘f‘k é‘}’: oo ‘r‘s.—\fﬂ‘ h—é-wlﬁ Lv&.é_’f r.ﬂ’ Q‘J.')} 4.;.‘;‘.&‘

Olgl el POl J (S e o8 (53l ALS lasls Slids S e Sy 0aSCiils ol (S wlid B s
Oyl S G Koy sde Rl (g o dSEs HLisls Jases Cilig (6 S Y

Ol bl o5 Ol I (S ke ol Kl cagdis 5 iy 0aSls ¢ g grmtils Sl 42aS )l i)l :(J g s ) T
Ol LT e Ol S (S pske olLEs s 5 Ctligy odSCis Lkl (55 Pyl 55 -F

Ol bl e 2 ol ) S £ e SRl i 5 Sl eaSKiils Hlskul (glad > il (6 S5 -0

s S> > sl PPCH| e L
i el el b0l lag s (Sla i 5o s (Sla fos iTp ) suem ihikt 5 din QF/) /Y 3l s gt
helse onl g5 5 Dl a5 ool s o L5 U Coi ) i e ptes b Ol Lo WY ikl f,b
SL3 b BLI s B sl s il (S 5 S Dl et anllas ) Sl Sk ol (55 15 40/+1/Y¥ (bl gl
33 Cnanly sla i 4o I/O (Indoor/Outdoor) c.—i i s (PM s PM,  PM,) les 0/ ¥/\Y sl @Ju

el ST 5 s il ot gl Dl sl

Ve s Glao S35 i (sl s il B« Al oo 7 anllle ) 53 iy S

13 o 30 28,5 15 i 3y geole £ ke o i oS ¥ 5 Ol o a0 i

Lows 55, VO MIN Oloj s YA L/min s L Quick Take 30 Lu s )6 sls fus 5l s
Monitor L. s sles 3 izean . 08,8 oy JStiol S 55l T 5,085 gy gl S o 5 sln s T g gl OIS
s ey o bos i by (sla el (S 516l TST AOY+ e Dust-Trak
ol ey o TES-1360 Jlzress
WS Sla 45 5l 0L Gilao S5 4 pei APF 5 2y digad YAA il ol ol slaasil
«PM, s PM, PM, o Ll . Sle 5090 CFUMTY s Lo 5 2y Jslse JS
Sl sls s 2B folse S 2S5 eSiln izas il 035 Yo/Y ug/mr ey s
YUA ug/Y S YOV KoY i i PM, sPM,  PM, o Ll o Sle s 1Y0/rCFU/MY

S T PPy o O P PRSI

A ol 030 Cto LOTAVIOZ, 5 o ol C il 1 (ladi soi ) r/o/.&w 03 .b3 S s
B8 S5 Olss a8 Ol log 33 o s BT 5 i o o3 JT Olsie 4 VANV L i sie
R 1 iy K53 7 ey
j//,:«i[/o G Gl 035 50 (Sl god olod o S0l O Jlag s o) (slaasil S A h.basiri20@gmail.com
Le o s le les 3 5 2 U Sla s s adé oliasOlis ol ) C i a2 SO
Sl ilit L5 Gt s 5 (B Sl s 5w oL 5 Glas D3 L iees ol
3,5 odalie (P <o/v o)) lslins Lli,l Lo 5 o Cosby o 2,6

Please cite this article as: Sepahvand A, Godini H, Omidi Y, Tarrahi MJ, Rashidi R, Basiri H. Investigation of fungal bioaerosols and particulate matter
in the teaching-medical hospitals of Khorramabad city, Iran during 2015. Iranian Journal of Health and Environment. 2016,;9(1):115-26.



https://journals.tums.ac.ir/ijhe/article-1-5527-en.html

[ Downloaded from journals.tums.ac.ir on 2026-07-04 ]

32U L sl ails bt Liie Wl 5 o ssn Sadl
J}\)@Q}ﬂﬁ“@#l{)@@@d\ﬁ)})}
agrlge il ol e oSl 25 e (VF) AL Ol Loy
)M;@l@@)@:&ﬁb}b&l&buu&_ﬁﬂ)jﬂyb
o sl o jlme 595 5 las VT 51 s RELET
45;’}-.»‘ijjaJﬁJ%.b-)Jnudb\ﬁ>uc}a.\_.ﬁ
ol ol 5 bl 5 alin LT okt (5,803l 5lin
fk;a.w\ 6‘0)}'«‘5 ;L:b é\)‘)ﬂ ol djb\ 6&.&3}»}.&) ..5_}_::
35305 000) s e Lok Lo T osline Luils
Ok sless (5158 53 252 50 SapusEls Koo p 55 5 o515
ladams 4555 pl 03 g jeed Ly S50 51 2l Kl o
C,u)yuﬁ;@?atwwﬂmﬂ}up
SaS (Sl mie 5l 4 il e Gl by Gladasme
S5 53 (Y0 04) 0l 5 Sautour glaallas .(V8) LS
Sl eos s Sl o8 315 0L il b sladkws Loy 5|
Y CFU/M® |15 bme 5 1YY CFU/MY £+ b
Lﬁﬁ;w}c{ujﬁirw&}rﬁ)szﬁja}ﬁ
OLen 5 Griffin S i 53 wzeen (VW) Al s
Gl 53 25 pe Gl ilEls Ko (555 = (Y0r1)
sS4 iy amet ol 4 lsls fl_?u.\ S sl s
Ll 5o (8 5 6 80) 05 ddy slap—uiilE s S
LE.)LG Li\szjbuTulﬂf\fO)ujsﬁngv\g C)_;j
Q\}&@rﬁ)szjsw.w‘e:ﬁv"' Jl_..ajb
J—<-,{J 6‘4::.5&» DL (\/\) &;_M" Y8 b L)::’J C)U g_JLF 44‘)§
Lgug}_wj;]}:.o IR (Y'“ﬂ) Q‘)KMJGoudarZi
Slaal e 4 63555 L9285 SOk e 53 3550
don 31y Pl\/[1 s PM 059 PMlo oy e ble k)_:i.ék:ﬂ
OA/S N FA/TO PE/M? 5 5 4 (613 S s (slaelS e
Ye2/5v CFU/MY? 1) s s 5150 IS o lals 5 YO/¥5

S o5 5T 5 Ol me 45 dials OLLES pien ol 3 505 pusns

\Rbd

e O3 g 2B s Jug plgn oy

VRV
oo Dl (Sl s S Olge 4 dsa (S
s Sy Jlas qaloja3 5o 5500l 5losd o al s
Olse aslon Sol.(0) culas S 51,5 o ilig g
Sl ble e S5k s el gl ot S
Sl Ol A3l e 0Ll (gl Kl 0 on 0T oS
Osabas YV 51 i VL osls 55158 (WHO) c_slug
Sldllas (7 V) s o 5 e S daly 58
A 5l VL c il esls Oz (65 4) smet]
Sl S 5 (B e 8 Sasslen ST 5 Ol 5o
Ghae 13 dgn Glaod VT oy 53 (F) Lo 1pa ST
it b loas¥T 0l 4o« (Particulate Matter)
O3 (0) dis a5 5550 Ol (g, LB 3Ll ol
(PM V) i ol Jalid oS 53 s dil 5 e
oV E) as S giuai PMSY/0) 5, 13 s
(s Go8 & 358 Sl (VG Jomily ls )3
o Y S 01y UL (65 ¢ gee ] Olalllae Lol s
b las e B0 -8 alaglen W 4 S el00 0
5 S sm olse sl Hlas lL3 L(A) Ky 0 PMSY/O
350 Jama 18 Ol o 8 Ll 5 e oS 035y (S5l 8
0350 5 05 lac SL Jold s T JS 5k ()
daps s oz )b sl (s sbon 8 5 Bisobor #1530
o sl S oS 5T VL J5S0 50 035 L 203
V) Lzes ol (gl b 5 03 5 OIS sy « 00
A s 0 7S L s s S b s (355
G5l o SIS gl g low dsile il
IS S0 (S5 g 3l pa (1)) el a5 0 O e
Lz el Sl (OVY) dins o B3 1 Ghan 3
Slaciste sl 53 (6ol Cuenl Sl jloy lalaee s
D e 5 S o 53 Sl Sosae (V) syl Sl les

QJAJJ;?JAJ)}A&&AQQOdl_».u).ﬁj_&/\/\"'j‘

QLA-‘-N‘)LM BEEE X% LSLAG)G (\f) Sl 03 g r.:.@...q 441:.9.3

by el
11290 Jlgz /U9l ol /g5 09> -

Ol buzo Cublsgy pale ozl g s ol soliliad
ijhe.tums.ac.ir


https://journals.tums.ac.ir/ijhe/article-1-5527-en.html

[ Downloaded from journals.tums.ac.ir on 2026-07-04 ]

RULSCPN s

53 S5 305 (V) 3L Eul wlse 5 syl 51 M
5 S s 3l e s BBl dols S s sl gl
(TY) A esls 3 Gl bl ol s

Lms aSST 51 S (50l paigad L a3 Sl S a3y
o 35 4 SIS (55l 0 gad oK is s CiS
b s S St 5 gaie Ao AVe IS (gols s gas
b 3l e (YAYA) 55 Bengay sl (Sodlas S oa
Sl B s st L1 Jau 5 oy GBI (515 14 5o
(e V) o 8wl Sl 5l sl gl

(PM, 5, PM, s PM ) Glao D13 51 65ls 0 sed Cgr
8520 Jua—s Monitor Dust-Trak ls 4 ses olSs
15t a0 Oloy e s S esli ! Ulsl el TSI-
5 (YO MIN) )5 g1 e 503 Ly ol e 13 1 5
Jolse 50 s 2 Sl Crren 25— Ol jer D50 4
Iz s ol&aws alows a0 bod 5 oo S sby Ol5n ¢ Jaes
543 S g Seslul 0yt i85 cx LW TES-1360
Ol sl ya Oloslor 31 35 b oo pon 4 bgs o oMb
2 0kwolen 2 53 (6ol ged O el ity Sl
5458 bl Ll gy Sy Olin 5 el ol
il 13 iSen aib 3 ()l gl slaelSas] alas
(5P s GBI ol A Ol sl sl b i o
S ICU CCU s =i oo 01 o (S 5
CCU ( Jos b1 Jole B olie sl (515 5 sl ol
A3 3051 glas s NICU

e b a3 ) K0 (Sais o 4 (501 ki e
A sl (AVY Sl o s Jsb 5 (ol s 4 0
G5 YP 5 o) else i8S 5V Y Suin b a
APY 5 S YA b 55 (b g peme )3 el s L3
B sk sas b S 13 3 se Glae D13 4 ge
YW IC Gles 53 Goy2 V) asaa)F Sl ool o ils
e s paseid gl da S sl ae a1

5 (e S) Sy Sbe (5955 0 51 (KS Jolse o 2

® gﬁ/
./A}?Dg J 1196 Jlgs /Jo! oo /g5 0393

Uil bazo Cublsgy pale gazsl Ldudg fy ale solilad
ijhe.tums.ac.ir

\RN%

Sl 3L glasss 5l a8 Jpeme glasss 53 B
g w53 508 wlie Sldlas e (V9)
(")) ul,Kes s Hasanvand «(¥+) ol,K_.s s Rainer
S8 5L (YY) o, Kas 5 Ortiz (YY) Ol ,Sea 5 Park
w5 bl o S planil (Y0) 01,80 s Azimi , (Y¥)
3 plem Slag B Clals s aie 5o Sladllas 055 Sl 4
s ke b ol bl 5 sl sl 5 s s )
Loaddlas opl o 5iS Jols o Glhloy glaloows 55 Glas
L DLl s o sla s 3 SIS Es e S
3550 SOl loy Sl Gla iz slea 5o Glae I3
A 58 5ler 5 AT Ol 3 5L P A 2
ol aalllae gl 51 o3litl b ol it pa sla el
S 5 S A 53 e D3 5 s s ST Bl 5 e

el 0403 S -1uxs 1/O (Indoor/Outdoor)

L by g3l
QM@QT)JASJHM—W}S&})H_AMO_J
S Ve TR [l VYA Ol Jpad Jsb s ols B
Sloss = 55 g0l Dbyl 53 sl oSl Y 5 s
LU 5 Ghne S5 s Jos ST 355 i 51T p 2
w5 b R al 53 23S U3 s 3550 53 0l o
osliiul (glad= o i Bg 5 5l (Sols il ged S canalr
Sl is 5 akb Ol ge s ok lay gy ol 52 &S s
b 5 Olge an S e 5 Ol lag ol Sl
oKans Lzt S5 o oy 4 asdllas ol s s
S 0S8 el Quick Take 30 s page
O gyl glad= o ST (g5ls a0 505 s NIOSH 5kl
SYAMYL/mIn s Ulya 3l (gols e ged . enli
383 sl SiS e (55, » VO MIN 0oy Ske
Sl (YVYF 0 s S plol ol IS (55l ST
Ul 3 ol8ns Bl slo s (sla i 51 (613 4 g
BINECRY WL R VPRV c]a.uj'\ (Lt 05 9d=0) VY CIM


https://journals.tums.ac.ir/ijhe/article-1-5527-en.html

[ Downloaded from journals.tums.ac.ir on 2026-07-04 ]

L asly

s Ve jlamulzﬁ%YAACMﬁwbd\);
WTAV/OZ 5 e s i) VO o oyl oSl ¥ 5 s
CFUMY oy 26 S 3 s ) o 20 e
laole S 4 1 JS ke 5 s 3550 Sla i o
Ol oy (G she o bl pl s o OLES (55 26 5o
Ol jlaw Ol3l3 5 2w 5 VWV CFU/M? )5 .Sl LA
Sl sloy 33,8 Joe oGl 5 a i o Sos T 0l e B
bbb clale IS ke s i cn oSk
sy AV s (gl i 0 Sols 51 Dbl 53 50 515
plil (Kruskal-Wallis) iy ISl S 56T el
sl s gl is 53 8 oSS SOl B S
(P<e/en)) wd sdalive 515 oo

53 il gla isu 3 o, law S il s s
PICARE PP FIPRNE R UGS I WY ER R DUl B PPN
STOIL L o g o 3398 g Loy )8 Gl it

e VAL G5 5555 & b Sl S

O3 g 2y B s g Slom w2

Sas S sla ) Sleslial bes o) oSy Sa
oo §poin Jalse a5 Gl 5 (055 5, 5 0¥
juJ}' Lole Lﬁ[:.q.:_&):; 6@;”_.'3)\ e.a\_J:JS.) J)‘}Aﬂ
5L 5,5 glac—s L s CHROMagar Candida
s s 5T s clale jlms Gl il 5 -, Klos Ll s 03liza
5SPSS, | Ll e 5 G b 5l 5 el Glas 13
)‘).EJ:JL:TJ)‘}A aeals LJM.’J‘)_JJM‘) JK.«UJS Q}A)T
wdu&sé\wjdjﬂélﬁﬁ&&ubl{.@ﬁ
e g 3 ) dslan il a3 L s ST g oS5 caly
0 S35 bl 3 DS clale s S s CFU/MY?

3 S Ol S

CFU c

m":VT/\ . M
.iim

SIS sl = C
<l/m1n) L;)\;J.g 4.?}».? = \Y%
(min) Sl Lses Oboy = T

JS oSle 5 ()12 1305 Glaole SSE 4y ) 2 2550 g5 53 CRUMNY e y ()6 G115 555 - Joutr

IS5 oKl sls 3 Coigasl 8 ! ool S5 g 390 S Ol lew

\iZAi YAID £5/% A7 FYIA YW/A /0 es

A VIV/A VVE/Y VA/¥ OV/) VWA VE/Y S5

AY/A VIV/A Vo ¥/ VVF/Y VA/¥ FY/A FY/A S
(VA% 2% YYV/¥ VOV Voo FVIA YO e

OA/Y Yoo AQ/Y Ov/0 2 ToN Yoy 5 o A
0¥/ Vo AA/Y £¥/Y Ya/y ov/) . P

04/0 YYV/¥ SVIA AY/ FaV Y\/f Y/0 59Us
\¥F/0 YWA/¥ YSV/A \YV/¥ Y0 \VEP/¥ 45/f N

f¥/5 SVIA YA/D va/Y £Y/A ¥Y/ v/ Jos

0+/0 V\/¥ 4Y/A vA/¥ £Y/A YV/¥ /0 FrRp—

£/ LY V)Y AV o0 VoV YA/¥ Olsl3 g5 5
\¥s/Y A7 YAQ/Y YOY/0 VV¥/Y AQ/Y #¥/Y s15

by el
11290 Jlgz /U9l o )loss /ogs 059> -

Ol buzo Cublsgy pale ozl g s ol soliliad
ijhe.tums.ac.ir


https://journals.tums.ac.ir/ijhe/article-1-5527-en.html

[ Downloaded from journals.tums.ac.ir on 2026-07-04 ]

RULSCPN s

2B esly

Yo
Y-
VO
\.
A I-

paogensdNS s BT

L6 AT 5

paolis RESTTS)

zbey

R 2250 BB 53 0dd i (2B ek S Il A deoys =) s gl

S8 Soglag,s il S0 /O<T sy
Sl Jt s las 4y Sy aes

L g g B 2S5 5 ) o p b Sk )
S Ol a8 sl OLES oy g (oLl sl
313 54 L;)\adzu QJL&S)L@J.)QL:.M}Mﬁ v;_.-)lé
(P<i/eey)

laole SIS am b B sy Sl o SSle ¥ Jsdr
BERESIt &_f:}ﬂgﬁj:_mf s e QLS | (6515 0 el
5o g e B s A gl v ley Jls Lo
o5 S edalis AYEYF e NV /NVEYA Sl b oo )|
EEI R e VO] WS | VPG VL GO | R

el 53 omen s S ol sl o)l s Oliw ey

1/0 S 9 (CFU/m?) Sols pdises slacls S & \AGJU Aoy Sl B d:ga‘.;a =Y Jsd>

B A SI3 p ases Lo

/0 o o SESD M oXeESD /0 o pSeESD s KL SD

TAl4 SELYS VevENY AN 4F/fE\Y VEFENA &>
JYY AEVD YA/F£Y4 /Y0 VYS/YEY) YV/YEY] o
o/t VY YEYY \iZAEaRd EY VeY/OEYE FO/FEY ]
/Y VOY/o% Y SO/FEYO /SN AYV/¥ENY AY/F ¥ RSP
/¥4 VA YT afL¥. < /OF VEV/AEY QO TEY i)
YV YovESY VA/OZY S Vidi WA/ ROV VYN EFA sls =
TARN AAEZATN oYV /¥4 VWE/EA FEIA oSt

Lo 51 Glae 3 s, s S e, [/O<T s
=l S (gl g3l bl ol S5 ames 0 S5 0
il gl Lisw 53 lee 3 clle Sl o el

(P<e/ve)) s S edalice yls pme sl

%ﬁ L_//)ﬂ 1190 Jlgs /gl 0jlosis /g3 095

ul_}.:l hazo Cudlagy ole o2l Gladg jy sole solibad
ijhe.tums.ac.ir

ARRY

d’;l.au Q\)J C,_jal.c' ¢ v—")\f 5})—7 QMJOl—:’-"V J)J—"
1O s 5 5 f5 i 3o bli s (PM, sPM, . PM, )
oLl 43‘)‘ @L:..&.bfg;_w\ 6)|.>J.54.3)A.'s éuobmb
PM_ | PM ) sles o5
Slse pled 53 romen Al odal b ole sls & s (PM1 B

Sl i dsde ol s


https://journals.tums.ac.ir/ijhe/article-1-5527-en.html

[ Downloaded from journals.tums.ac.ir on 2026-07-04 ]

O3 g 2y B s g Slom w2

J/O i 5 5 phi 303 ole SSE 4 Ok jlow 3151 sLas 5 J&1s lases 53 (CFU/M?) Ghas ol )3 chile o Kke —Y J i

A
Ol
IO-PM, OutPM, InPM, I/O-PM,, Out PM ., InPM ., 1/O-PM,. OutPM ,. InPM,.
Sl 24 5o
‘Ov Yo/ W0 ‘Ov v \$/) /0¥ YA 14/4 %>
Nz v /A «/OA o A2 < /0¥ v Y0 oo
VY YAID Yo oy Al Yr/¥ VY *q YA/Y S|
% /0 YY/4 N 0 Yo % £1/0 ) ST
vy Yy v EA £4/0 YVv/s N2 ¥4 Yv/5 g,
Y YA A s ¥ Y/ /74 of %% sls &
JEA A T BV 2 Y¥/¥ VA FY/A Y4 oKt
B
o
I/O-PM, OutPM, InPM, LO-M, Out PM ., InPM ., T/O-PM,. Out PM,. InPM ,. o
S 24 903
/08 0 V¥4 4 v W/o /04 v Y0 ©>
5¥ 0 Vs /O v A < /04 v YA/Y oy
EA v VoY “ov X VA/Y /04 vy YY/A L
Y YAV 2 of TEO YV N TEO YV/A 3595
N v /0 o¥ T Y8/¥ +/OA fr Y4/A i)
Nz vs A OV £0/Y v$/4 +/OA £0/Y v sls &
50 var VT ¥ Yo/ TV/A /04 Yo/0 AN JS oKl
53 B Lals IS (ST Sl sl 0Lt wallas ol ol QL) oo gla el 5 Ll G DL e 5 Glas
Jolse JS o515 Sile 5 08V CFUM® 1515 Looms S BlE 5 B Gl o ¥ dsd Gk dao
93 J-‘h 6‘)—’ .:‘}_” \VO/Y’ CFU/m3 :‘)T < .. e .:)G Q\)J C_Ja.k& u,:.i\f\ J'*'i s OMW Lg)‘.)taﬂ LU)\ L;.LKA
T . = . <a/un Y P AR -
5583 d_}k 33 J\)‘LSL‘G_‘) LSLQEJG . ] “;L:&U" )LQ.;.’ Lﬁ\ (P / \)JJ;L;G L&G)lﬁ VS\JJ J‘”ﬁ\jﬁ\“’“—"'d'k”
e o5 a3l gy 1S oo 515V (613 06 g 78 3L s 5 oo gpmd T by (200 Sl e BLS
o sl LI (M) el sl s 0K es 5 JO ol o 5 o ¢ d upsby AL Rl Rl s L5
YA G psebn g s YOIV 50 5 oIS sl S 1, w4l Rl Gl gme sk 4 e B ke
55 (Yo2V) O, an 5 Sautour aslas ;s . Lsls LS oz 2050 S ALY o Bl -F Jse
. [N . oo Spearman -
A0l S 5s (VoY) Ol Gorny ;5 a_.Jl C(?rrelation Puatue R 2osn s R
. - . . N w . oz *JAAY <s/ee) PM,.
‘Y‘Y).}f wﬂ)ﬂ\)t%waw o.\.ﬁl.m.ﬂ ﬁ)b 4.’)5
CVAQ <y PMy,
(Yor£) 0L, Ken s Perdelli Lv 5 (glalis adlas 5 (VY var < PM, o s
odd S 0 o Sl p sl o ULl s Slsbey 5o AR <eeen bs CFU/m
o JASA <y ek,
Ldls D13 g glaes) 03 skl 5 s eSS SR < b
1190 Jlgz /Jgl 0los /ogs 085 /}ggjﬁg yﬂy
'Y Ol buzo Cuiblags ale ozl g jy ole solibiad

ijhe.tums.ac.ir


https://journals.tums.ac.ir/ijhe/article-1-5527-en.html

[ Downloaded from journals.tums.ac.ir on 2026-07-04 ]

015502 g (5 may G

E== OUT-CFU =4#=OUT-PM 10 ==#=OUT-PM 2.5 ===OUT-PM 1 5 IN-CFU  =i#=IN-PM 10 —s—IN-PM 2.5 ==é=[N-PM 1
T ree Yoo o - ¥
YA o L, a. | o
AR A
. S
. YFe o E
z S S . Yo oo e
§ AAREE :_3\ % s, Ya :3
FURY L) i“)a v )
E 4 1 4
2 M E 2 T e B
© e R0 E;
. L . Y
Yo ve d o
g N o »? ﬁ of g e ¥ 3 ?§ o
T 7 5 £ P 3 B
6105 diges loj < &l 2 diged o)
(D) Som o (AN Sg,s ks 55 Flae Ol)d Chle 5 > ,6 |lge VS‘J: o LY Sls 50
Sl i 53 s 1 3550 etV oS g —=Seslul 5l ez 5 (Yoo0) 0K s s Mahdavi Omran .(Y4)
Qb)w@}i&ﬁﬁbbdwudb)%;&ﬁu Qi)sC.u‘")f}:&d‘@ﬁ(r"Y)b‘)&*ﬁ}HaShemi
oo opfen sl Olsme o B ol ley 03135 i s A Ul M0 XF) L S 15 S Sl b glsa 55 7,0
s et o 5o 5SL Slwslon 538 Jae Laill PO PP VN I} S [Py YW W AP LR
50 (V) ol s Hasanvand adlzs 5 .(\ Jsa>) (’L“SJ" dlises glal i g 55, 2 i, YL O, @
S 3g st Sy B Sasll gl e oy Ses L3a 55 5 peel 5L 5 a5 VL b B s olen 5 Of Layl
OS0be e eome 31> bt ol addlas U s adlae cpl 51 Jol (slaasily ol Ol gl 4 o(7F) ol
sdalin (G)ls oo Dl il Gla w53 ()l (ST S ol andllas ool 3l 23l laai Sl aS e b |

P<s/eny) ws

S PM, 5 PM, | PM | s o bl o il

03200558 LU AT u s 3 5 gD 2ml) s3]

O V5555355 yase o3 3b 555l e sl 55 50

ARARPRARAAZAR Y701 R YR PP AP PR e 53 51 p 52398 5l 5 g Y 3 55l 5 i
A e Tl s os ol cle Sl e ldlas Ll 53 odd Lt slaz 6 610
cble  Sle w350 YUA STONV Fo/Y pg/m’ L Sl i ($1sa 3 3 gm g0 Slag B i o das e 0L
sdal i ()l gre Ll Cilizes gla e )3 Glae I3 Sl3a 53 slie g1l 51 s 35 50 A0k Loy e
G 2 obee S sy W P <o) s S Spbos as Sl Sy (FA FV) s g ey lalams
b 2lp Ghae SL5 (ols i sad Ole3 o (206 el oS5 Sl e O o3 e o la S Sles s kS ]

35 0Tk Obosen 5 B (55l 4 503 wary (Y4 b e il asta CFU/Mm?
ST ol iln oS il e /0> 1 s et G0k e s sl 5> Sy ol Vs e
e sas QL T/O<T s 5 s b d s yb-@bwhbyb@d)>.>)\s>ﬁjsufrj.>

%ﬁ y N
. 1)1-17 | losis /e
. 190 Jlg2 /Jgl o las /pogs 093

Ol buzo cuivl gy ale ozl i g ju oole solibiad 'Y
ijhe.tums.ac.ir


https://journals.tums.ac.ir/ijhe/article-1-5527-en.html

[ Downloaded from journals.tums.ac.ir on 2026-07-04 ]

s o s T e o 2y s B Jalse (ST 5 alie
Sl L ok 4 (Y Slspad 5 F Jads) At edal i ole
S o 4S5k ol 5l e 26 el Lo
Gk il Rl g B clle sy e e e S glaole
Jolss el oy (Yoo #) 0,8 an s Adhikari )
Cils 3y OVA Ll Sen o b bes G
aallas 5> el il aalllae s oS Gyl S (0)
3b s 5 s Sugb, (Y1) 0L s 5 Alghamdi
et Ol Blan D53 5 B WS1 s Jise Jalss 5l
Clale e F Jsdr 53 el Sl s b (FF) o
Gl o eamen 5 el Cusb 5 B sle s ST
3y Sl e daly sk S e 5 s 3050 Slae Y]
Cusby 5 ol Jslse Sl pme adal) syl
Cusby LS oo Al L B 5Ll 5o 1) Co by Cal (o
S aE s S DY e Lol ol (s
(F9) 555 (K550 sm b Gl SRl sl ams 55 o
Lang- 5 (Y++¥) Kea s Jone cliiss Sl C_’L“
5B bl i daly 5y s (T41Y) 0L es 5 YONa
Llobilowy Olil 4y —wlidlgn sla 2yl LIy Gl ol )3

sl R O‘i‘ 3l J*pb- GL_: Coen (_gli}f S (f2 0Y)

& S 4o
(PM, ;PM, | PM, ) Glos 5 e bl aallisn il
Ol slas 53 3131 (sLab 5 13 sla o 3 (5B 0S5
Jrol slaassl (23 8 513 s 350 bl 5 e g
I/O o bt s alas 53 S 3l 0L 5l s
o s 5T g ke sduns DS ol cpl 3 Gl %S
el ot Lan s as shae 3 5
B sl s ST G135 Gl DS (o ioean
LS o 5 ) sl s ST sl 3 o 5
s ploil Slo s i3 S sdaltie (P <o/00) lsbins

\YY

e O3 g 2B s Jug plgn oy

5345 313 0L ol aadllae il (M) Cal sl b
ol S5 VO <1 s (gls ptdgad 35050 alas
5 ol e s il Jold sl slasa¥T 5,55 5
s (Y Sl ged 57 dsder) s)ls Jotls laes 4 Gtas 3
(YY) 0L, Kes 5 Ediagbonya 4 slss =Lk eyl
cils gy (YY) o, Kes s Hassanvand :coees
L3l 0L (Yoo A) oK 5 Srikanth 3 L 51.(F) J¥+)
458 e S0l G b 3 A5 e 5l ga sl VT S
ST s el Ol sloy s Jamms 3515 ol
Seean 5 (YD) 0L e 5 Alghamdi (YY) 1l 5L,
clle oS LS 518 (Yee#) ol Kes 5 Adhikari
S5 Sols e alaly 2B lalse o ST 5 5 G lee
Cygo St ol o 5 bl Gl Lo bl syl
s Bl s candllan ) ol s gy e S
ol ek 6,8 eIl B sla s STsn Slsl 3 s las
pean L edalie (P <o/ ) (g lsbime bl 55 anlllas
LB Soar (2B el (ST 5 Glae D3 olas
ol 58 Sl sed lul (P i) C il 395 e 5
0B Sl Jes 5T 0515 SRl 4 e Glae 3 Ol
sAlghamdi axls 51 Lol E bl plas S

CFF) 5,0 cillas (T E) 0, Kan
S A S a8 (0448) ol es s DiGiorgio
PV RTINS PRt PO i VNP IR
Les (FF) el 550550 Slag B o bl 5550 0Ly
Glee D3 e il s S p ke Jele G Wil e 5
L oS 3> 0L i ol anlllas gl ooy (F0) Al
DI B s 350 SLae VT (S5 ol 4 s 5
(P <e/en)) s)ls 3 5m 5 s obolns LUl gl o 5 Al oo
e Jeb 3 B sla s ST Sl S lai S o
Mann-Whitney o531 olwl 255 Ol 31 Sio
e LUl Sl 5 Oy Jhad 53 2B (S0 Ole 0
5o alee O3 clale rll (P <e/enN) syls s gl

by el
11290 Jlgz /U9l ol /g5 09> -

Ol buzo Cublsgy pale ozl g s ol soliliad
ijhe.tums.ac.ir


https://journals.tums.ac.ir/ijhe/article-1-5527-en.html

[ Downloaded from journals.tums.ac.ir on 2026-07-04 ]

RULSCPN s

ey o B 4 (g5 0

‘;ﬂ.:).&sj Js..‘;}'
ebmil oo 5 b cnl sl s 6 LS S 5okl
bl s Sl 5 S s S ok 1 Lo guls i gas
proes Jpy Condst |y S 5 A 05 LSl e
slaglealy 51l sl 05 o 2o 5m SOk e
o e DLl (555358 Lo ke S5 BT lor dea i
ol 1) S5 LS 5lal 5 s g (S p ke o2
DLl s 5 Oy bl OLL 51 i ol dlia
s Gladan 3 Glas SIS 5 2B sla bos ST s
clade 53 4F Sl 5 A Olns 3 sblp = e 5031 (slsa 5
1S ol (VAVE o ol LATAY Jla 3) Ayl il lS

‘-;LA)J J’L«L‘.Lg_: CJlAJé-}Lg_&Ji (5}1; NEGH gL.“:La?-L
)\ ..L.a\)w 6)‘&3)9-]’;)@.\.\.*{)4 Ul el rl}u‘ QLL.»JJ
Wl&zils OF g5k 5 Sliios sl g sme 5 Jlo Colax

RECLY @‘J‘)J&

(69

1. Pérez N, Pey J, Castillo S, Viana M, Alastuey A,
Querol X. Interpretation of the variability of lev-
els of regional background aerosols in the Western
Mediterranean. Science of the Total Environment.
2008;407(1):527-40.

2. Seangkiatiyuth K, Surapipith V, Tantrakarnapa K,
Lothongkum AW. Application of the AERMOD
modeling system for environmental impact assess-
ment of NO2 emissions from a cement complex.
Journal of Environmental Sciences. 2011;23(6):931-
40.

3. Abu-Allaban M, Abu-Qudais H. Impact Assessment
of Ambient Air Quality by Cement Industry: A Case
Study in Jordan. Aerosol and Air Quality Research.
2011;11:802-10.

® gﬁ/
./A}?Dg J 1196 Jlgs /Jo! oo /g5 0393

Uil bazo Cublsgy pale gazsl Ldudg fy ale solilad
ijhe.tums.ac.ir

\ YV

055 Slsn w58 g oIl 5 (655 0 4565 i
e Sl 158 8 5 o
b3 (So Il b 5l s e eslizul adead i 05 5 5
»J:‘ol)uﬁngiY>@xl;@Aom)uﬁ3}¢Ji§q
L gs el b e Jilos 5l o3l Olal e siaze
3 Sobo £55 el 560 @t OIME Olbe 5 Olal o
Jos LG (S (S50l cpizman ASL i 0352 035 b
il slas it ul (YL Cb_“ oley Jds 4 Klg e
el Ol S sldas sl Bl s 5 05 52 5 gdee Al
UV (oY jleslinal aile o ols348 5 Jlows 055
2 B lad S el s g a5 L opl b il
o3l Ao i 151 slal il 3 5LTp 5 gt i
2 e am (Rl 4 eme) b a5 e
LIl L e 3l s, YU Sy b la i
o polbe 5 culie Jsie LS s G5l S
B R R e e
Chle o gt 5y asie glas il ul s geiay s
L R DO e P S P B B P P 1 L I S

4. Guo Y, Tong S, Zhang Y, Barnett A, Jia Y, Pan X.
The relationship between particulate air pollution
and emergency hospital visits for hypertension in
Beijing, China. Sciences of the Total Environment.
2010;201(408):4446-50.

5. Nourmoradi H, Goudarzi G, Daryanoosh SM, Omi-
di-Khaniabadi F, Jourvand M, Omidi-Khaniabadi Y.
Health impacts of particulate matter in air by AirQ
model in Khorramabad city, Iran. Journal Basic Re-
search Medical Sciences. 2015;2(2):44-52 (in Per-
sian).

6. Heidari-Farsani M, Shirmardi M, Goudarzi G,
Alavi-Bakhtiarivand N, Ahmadi-Ankali K, Zallaghi
E, et al. The evaluation of heavy metals concentra-
tion related to PM10 in ambient air of Ahvaz city,


https://journals.tums.ac.ir/ijhe/article-1-5527-en.html

[ Downloaded from journals.tums.ac.ir on 2026-07-04 ]

Iran. Journal of Advances Environmental Health Re-
search. 2014;1(2):120-28 (in Persian).

7. Ghermandi G, Fabbi S, Zaccanti M, Bigi A, Teggi
S. Micro—scale simulation of atmospheric emissions
from power—plant stacks in the Po Valley. Atmo-
spheric Pollution Research. 2015;6:6-11.

8. Abril GA, Wannaz ED, Mateos AC, Pignata ML.
Biomonitoring of airborne particulate matter emit-
ted from a cement plant and comparison with disper-
sion modelling results. Atmospheric Environment.
2014;82:154-63.

9. Fuzzi S, Andreae M, Huebert B, Kulmala M, Bond
T, Boy M, et al. Critical assessment of the current
state of scientific knowledge, terminology, and re-
search needs concerning the role of organic aerosols
in the atmosphere, climate, and global change. At-
mospheric Chemistry and Physics. 2006;6(7):2017-
38.

10. Lim T, Cho J, Kim BS. The predictions of infec-
tion risk of indoor airborne transmission of diseases
in high-rise hospitals: Tracer gas simulation. Energy
and Buildings. 2010;42(8):1172-81.

11. Jensen PA, Schafer MP. Sampling and character-
ization of bioaerosols. NIOSH Manual of Analytical
Methods. 1998;1(15):82-112.

12. Jones AM, Harrison RM. The effects of meteoro-
logical factors on atmospheric bioaerosol concentra-
tions—a review. Science of the Total Environment.
2004;326(1):151-80.

13. Longo D, Fauci A, Kasper D, Hauser S. Harrison>s
Principles of Internal Medicine. 18th ed. New York:
McGraw-Hill; 2011.

14. D>Amato G. Environmental urban factors (air pol-
lution and allergens) and the rising trends in allergic
respiratory diseases. Allergy. 2002;57(s72):30-33.

15. Abt E, Suh HH, Allen G, Koutrakis P. Character-
ization of indoor particle sources: A study conduct-
ed in the metropolitan Boston area. Environmental
Health Perspectives. 2000;108(1):35.

16. Borghesi A, Stronati M. Strategies for the preven-
tion of hospital-acquired infections in the neonatal
intensive care unit. Journal of Hospital Infection.
2008;68(4):293-300.

17. Sautour M, Sixt N, Dalle F, L»Ollivier C,
Fourquenet V, Calinon C, et al. Profiles and seasonal

\Y¥

e O3 g 2B s Jug plgn oy

distribution of airborne fungi in indoor and outdoor
environments at a French hospital. Science of the To-
tal Environment. 2009;407(12):3766-71.

18. Griffin DW. Atmospheric movement of microor-
ganisms in clouds of desert dust and implications
for human health. Clinical Microbiology Reviews.
2007;20(3):459-717.

19. Soleimani Z, Goudarzi G, Naddafi K, Sadeghine-
jad B, Latifi SM, Parhizgari N, et al. Determination
of culturable indoor airborne fungi during normal
and dust event days in Ahvaz, Iran. Aerobiologia.
2013;29(2):279-90.

20. Rainer J, Peintner U, Poder R. Biodiversity and
concentration of airborne fungi in a hospital environ-
ment. Mycopathologia. 2001;149:87-97.

21. Hasanvand ZS, Sekhavatjo MS, Zakavat R. As-
sessment the bio-aerosols type and concentration
in various wards of Valiasr Hospital, Khorramshahr
during 2011. Iranian Journal of Health & Environ-
ment. 2013;2(6):201-10 (in Persian).

22. Park D-U, Yeom J-K, Lee WJ, Lee K-M. Assess-
ment of the Levels of Airborne Bacteria, Gram-
Negative Bacteria, and Fungi in Hospital Lobbies.
International Journal of Environmental Research and
Public Health. 2013;10: 541-55.

23. Ortiz G, Yagiie G, Segovia M, Catalan V. A study
of air microbe levels in different areas of a hospital.
Current Microbiology. 2009;59(1):53-58.

24. Li C, Hou P. Bioaerosol characteristics in hospi-
tal clean rooms. Sciences of the Total Environment.
2003;305:169-76.

25. Azimi F, Naddafi K, Nabizadeh R, Hassanvand
MS, Alimohammadi M, Afhami S, et al. Fungal air
quality in hospital rooms: a case study in Tehran,
Iran. Journal of Environmental Health Science and
Engineering. 2013;11(1):1.

26. Azizifar M, Jabbari H, Naddafi K, Nabizadeh R,
Tabaraie Y, Solg A. A qualitative and quantitative
survey on air-transmitted fungal contamination in
different wards of Kamkar Hospital in Qom, Iran, in
2007. Qom University of Medical Sciences Journal.
2009;3(3):25-30 (in Persian).

27. Naddafi K, Rezaei S, Nabizadeh R, Younesian M,
Jabbari H. Density of Airborne bacteria in a children
hospital in Tehran. Iranian Journal of Health and En-

by el
11290 Jlgz /U9l ol /g5 09> -

Ol buzo Cublsgy pale ozl g s ol soliliad
ijhe.tums.ac.ir


https://journals.tums.ac.ir/ijhe/article-1-5527-en.html

[ Downloaded from journals.tums.ac.ir on 2026-07-04 ]

RULSCPN s

vironment. 2009;1(2):75-80 (in Persian).

28. Yang CS, Heinsohn PA. Sampling and Analysis of
Indoor Microorganisms. New York: John Wiley &
Sons; 2007.

29. Perdelli F, Cristina M, Sartini M, Spagnolo
A, Dallera M, Ottria G, et al. Fungal contamina-
tion in hospital environments. Infection Control.
2006;27(1):44-47.

30. Goudarzi G, Shirmardi M, Khodarahmi F, Hashe-
mi-Shahraki A, Alavi N, Ankali KA, et al. Particulate
matter and bacteria characteristics of the Middle East
Dust (MED) storms over Ahvaz, Iran. Aerobiologia.
2014;30(1):52-59.

31. Jo W-K, Seo Y-J. Indoor and outdoor bioaerosol
levels at recreation facilities, elementary schools,
and homes. Chemosphere. 2005;61:1570-79.

32. Gorny R, Dutkiewicz J. Bacterial and fungal aero-
sols in indoor environment in central and eastern eu-
ropean countries. Annals of Agricutltural and Envi-
ronment Medicine. 2002;9:17-23.

33. Sautour M, Sixt N, Dalle F, Lollivier C, Calinon C,
Fourquenet V. Prospective survey of indoor fungal
contamination in hospital during a period of build-
ing construction. The Journal of Hospital Infection.
2007;67:367-73.

34. Mahdavi Omran S, Sheidfar M. Survey of the my-
cological flour contamination in Babol hospitals.
Journal of Tabriz University of Medical Sciences.
2000;5;42-48 (in Persian).

35. Hashemi J, Sharhani M. A survey comparative
saprophytes fungal existent indoor and equipments
research center for blood and incology and clinical
patients examples for trans-plant patient in Shryati
hospital in Tehran. Journal of Tehran University of
Medical Sciences. 2002;62(3):175-79 (in Persian).

36. Abdel Hameed A. Airborne particulate matter
and its viable fraction during severe weather con-
ditions in Cairo, Egypt. Trakya Universitesi Bil-
imsel Arastirmalar Dergisi B Serisi Fen Bilimleri.
2003;(1): 31-40.

37. Douwes J, Thorne P, Pearce N, Heederik D. Bio-
aerosol health effects and exposure assessment:
progress and prospects. Annals of Occupational Hy-
giene. 2003;47(3):187-200.

38. Horner W, Helbling A, Salvaggio J, Lehrer S.

® gﬁ/
./A}?Dg J} 1196 Jlgs /Jo! oo /g5 0393

Uil bazo Cublsgy pale gazsl Ldudg fy ale solilad
ijhe.tums.ac.ir

YO

Fungal allergens. Clinical microbiology reviews.
1995;8(2):161-79.

39. Mishra S, Ajello L, Ahearn D, Burge H, Kurup V,
Pierson D, et al. Environmental mycology and its
importance to public health. Journal of Medical and
Veterinary Mycology. 1992;30(sup1):287-305.

40. Ediagbonya T, Tobin A, Legemah M. Indoor and
outdoor air quality in hospital environment. Chemis-
try and Materials Research. 2013;3(10):72-78.

41. Hassanvand MS, Naddafi K, Faridi S, Arhami M,
Nabizadeh R, Sowlat MH, et al. Indoor/outdoor rela-
tionships of PM 10, PM 2.5, and PM 1 mass concen-
trations and their water-soluble ions in a retirement
home and a school dormitory. Atmospheric Environ-
ment. 2014;82:375-82.

42. Srikanth P, Sudharsanam S, Steinberg R. Bio-
aerosols in indoor environment: Composition, health
effects and analysis. Indian Journal of Medical Mi-
crobiology. 2008;26(4):302-12.

43. Alghamdi MA, Shamy M, Redal MA, Khoder M,
Awad AH, Elserougy S. Microorganisms associated
particulate matter: a preliminary study. Science of
the Total Environment. 2014;479:109-116.

44. Di Giorgio C, Krempff A, Guiraud H, Binder P,
Tiret C, Dumenil G. Atmospheric pollution by air-
borne microorganisms in the city of Marseilles. At-
mospheric Environment. 1996;30(1):155-60.

45. Adhikari A, Reponen T, Grinshpun SA, Mar-
tuzevicius D, LeMasters G. Correlation of ambient
inhalable bioaerosols with particulate matter and
ozone: a two-year study. Environmental Pollution.
2006;140(1):16-28.

46. Lang-Yona N, Dannemiller K, Yamamoto N,
Burshtein N, Peccia J, Yarden O, et al. Annual dis-
tribution of allergenic fungal spores in atmospheric
particulate matter in the Eastern Mediterranean;
acomparative study between ergosterol and quan-
titative PCR analysis. Atmospheric Chemistry and
Physics. 2012;12(5):2681-90.


https://journals.tums.ac.ir/ijhe/article-1-5527-en.html

[ Downloaded from journals.tums.ac.ir on 2026-07-04 ]

Iran. J. Health & Environ., 2016, Vol. 9, No. 1

&

HERLTHAND ENVIRONIHENT

Availible online: http://ijhe.tums.ac.ir
Original Article

% &
" of Environ®™®

Investigation of Fungal Bioaerosols and Particulate Matter in the
Teaching-Medical Hospitals of Khorramabad City, Iran During 2015

A Sepahvand', H Godini?, Y Omidi®, MJ Tarrahi*, R Rashidi’, H Basiri**

! Assistant Professor, Razi Herbal Medicines Research Center, Department of Medical Parasitology and Mycology, Faculty of Medicine, Lorestan University
of Medical Sciences, Khorramabad, Iran.

2 Associate Professor, Department of Environmental Health, Faculty of Health, Alborz University of Medical Sciences, Karaj, Iran.

3 MSc, School of Health, Student Research Committee, Lorestan University of Medical Sciences, Khorramabad, Iran.

4 Assistant Professor of Epidemiology, Department of Public Health, Lorestan University of Medical Science, Khorramabad, Iran.

S Assistant Professor, Department of Occupational Health, Lorestan University of Medical Science, Khorramabad, Iran.

ARTICLE INFORMATIONS: ABSTRACT

Background and Objective: The presence of fungal bioaerosols in hospitals
] ) indoor environments have affected the health of patients with the defect in
Revised: 5 April 2016 . . . .

) immunity system. Therefore, determination of the rate and species of these
Accepted: 12 April 2016 agents is essential. This study aimed to investigate association between fungi
Published: 6 June 2016 contamination and particulate matter (PM, , PM, ;and PM,) concentrations in
the main indoor wards and outdoor environment and to determine I/O ratio in
two educational-medical hospitals of Khorramabad City.
Materials and Methods: In this description-analytical study, the concentration
of fungal bioaerosols and particulate matter was measured in 10 indoor parts
and 2 outdoor stations over 6 mounts. The sampling was conducted using
Quick Take-30 at an airflow rate of 28.3 L/min and sampling period of 2.5
door. min onto Sabouraud dextrose agar medium containing chloramphenicol. The
particulate matters were measured using Monitor Dust-Trak 8520. Moreover,
the relative humidity and temperature were recorded using digital TES-1360.
Results: Analysis of 288 fungi samples and 864 particulate matter samples
showed that the average of fungi accumulation was 59.75 CFU/m® and the
mean concentrations of PM, , PM, .and PM in the indoor environment was
27.3, 23, and 20.2 pg/m? respectively. In addition, in ambient air the mean
concentration was 135.3 CFU/m? for fungal bioaerosols and 40.2, 35.7,
and 29.8 ug/m’ for PM, , PM, ;and PM, respectively. At the total of fungi
samples, 12.5% were negative and 87.5% were positive. Having 101.7%,
Infection ward was the most contaminated ward. The operation ward in both
hospitals showed the minimum fungal contamination.
Conclusions: The results of the present study showed that at all of the
samplings the ratio of I/O was lower than one. It was noticed the dominancy
of fungal bioaerosols and particulate matter of outdoor source on the indoor
environment. In addition, a significant correlation (P < 0.001) was found
between fungal bioaerosols frequency and particulate matter and as well as
fungal bioaerosols frequency, relative humidity and temperature.
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