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Size-based Characteristics of Airborne Bacteriaand Fungi Distributed in the
General Hospital

Ki-Yeon Kim* . Chang-RaeLeg* - Chi-Nyon Kin? - Jong Uk Wor? - Jaehoon Roh? *

‘Center for Health Related Aerosol Sudies, Department of Environmental Health, Univ. of Cincinnati
?|nstitute for Occupational Health, College of medicine, Yonsei University

The objective of this sudy isto provide fundamenta detafor
pertinent management of indoor air quality through
investigating the size-based characteristics of bioaerosol
digributed in the generd hospitd. Measurement Sites are main
lobby, ICU, ward and laboratory and total five times were
sampled with Sx-gage cascade impactor. Based on the result of
this study, concentrations of arborne bacteriaand fungi werethe
highest in main lobby asfollowed by an order of ward, ICU and
laboratory. Concentrations of arborne bacteria was generdly
higher then those of arborne fungi and the ratio of indoor and
outdoor concentration of both exceeded 1.0 in all the
measurement Sites of the generd hospital. The predominant
genera of airborne bacteria identified in the generd hospital
were Stgphylococcus 5op.(50%), Micrococcus sop.(15—20%),
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Corynebacterium g9p.(5—20%), and Badillus pp.(5—15%). On
the other hand, the predominant genera of airborne fungi
identified in the general hospital were Cladosporium spp.(30%),
Penicillium spp.(20—25%), Aspergillus spp.(15—20%), and
Alternaria spp.(10—20%). In regard to size digtribution of
bioaerosol, the detection rate was generally highest on 5
stage(1.1-2.1ym) for arborne bacteria and on 1 stage(>7.0¢m)
for airbornefungi. Cleanliness of fadilitiesin the generd hospital
and condition of HVAC system should be monitored regularly
to prevent indoor air contamination by airborne
microorganiams.

Key Words : genera hospital, airborne bacteria, airborne
fungi, 9ze didribution, bicaerosol
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Table 1. ldentification and level of airborne bacteria in the gereral hospital

Main lobby ICU Ward Leboratory
fConc. "1/0  Conc. /O Conc. /O Conc. 1/O
(cfulm?) (%) ratio  (cfu/m?) ™) ratio (cfulm?) ) ratio (cfu/m?) (%) ratio
Staphylococcus  Totd 216 581 29 16° 574 15 131" 447 17 95 436 13
spp. *Resp. 132 584 34 81 570 21 93 472 24 5% 445 14
Micrococcus Totd 6220 167 21 2r 134 09 500 17 17 46 211 15
spp. Resp. 41* 181 32 200 141 15 2 147 22 23 193 18
Corynebacterium  Totd 260 70 12 1 74 70 34 116 16 5000 229 24
spp. Resp. 15 66 10 12 7.7 07 23 117 15 250 210 17
Bacillus Totd 322 86 18 1@ 89 10 4 150 24 18 83 10
Spp. Resp. 172 75 14 13 92 11 260 132 22 10 84 08
Enterococcus Total 5 13 - 3 15 - 7 24 - 3 14 -
spp. Resp. 4 18 - 3 21 - 6 30 - 3 25 -
Streptococcus Total 2 05 20 3 15 30 5 17 50 1 05 10
spp. Resp. 2 09 20 3 21 30 5 25 50 1 08 10
Enterobacteriaceae Tota 3 0.8 - 2 10 - 2 07 - 1 05 -
spp. Resp. 3 13 - 2 14 - 2 10 - 1 08 -
E-Coli Total 2 05 - 2 10 - 1 03 - 0 00 -
Spp. Resp. 2 0.9 - 2 14 - 1 05 - 0 00 -
Klebsiela Totd 0 0.0 - 1 05 - 1 03 - 0 00 -
spp. Resp. 0 0.0 - 1 07 - 1 05 - 0 00 -
o Totd 24 65 30 15 74 19 18 61 23 4 18 05
Unidentified  pesy 10 44 33 6 42 20 11 56 37 3 25 10
Total Total 372 1000 24 202 1000 13 293 1000 1.9 218 1000 14
Resp.  226° 1000 27 142> 1000 17 197 1000 24 119 1000 14

- %

: Gecometric mean
*ratio of indoor and outdoor corcentration of airborne bacteria

: Respirable concentration = Sum of airborne bacteria concentration measured on the 3~6 stage
* Resultof Duncan test - a b, c means that averaged values withinthe row by the same ktter are not significantly different (p=0.05)
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Table 2. ldentification and level of airborne fungi in the gereral hospital

Mainlobby IcU Ward Laboratory
*Conc. /0  Conc. 110 Conc. /0  Conc. 110
(cfu/m?) (%) ratio  (cfu/m?) (%) ratio  (cfu/mr) (%) ratio  (cfu/m?) (%) ratio
. Totd ‘43 308 308 23 354 21 28 292 25 44 349 40
Cladosporium spp. «pecy 290 326 326 168 340 23 17 333 24 24 324 34
o Totd 37 237 237 18 2717 26  25° 26 36  31° 246 44
Peniclliumspp. - pecy 222 247 247 110 234 28 122 235 30  15* 203 38
. Totd 27 173 173 10 154 17 18 188 30  18® 143 30
Apergiliusspp. - poey 1 180 180 7 149 35 ® 176 45 13 176 65
. Totd 21* 135 135 & 123 20 11" 115 28  15° 119 38
Allemanaspp.  poo, 12 135 135 ¢ 191 90 & 118 60 100 135 100
o Totd 23 147 147 6 92 20 14 146 47 18 143 60
Unidentified Resp. 10 112 112 4 85 13 7 137 23 12 162 40
Tota  156* 1000 1000 65 1000 21 96 1000 31 126 1000 4.1
Tota Resp. 8% 1000 1000 47+ 1000 28 51* 1000 30 74 1000 44

: Gecometric mean
: ratio of indoor and outdoor concentration of airborne fungi

- %

. Respirable concentration — Sum of airborne bacteria concentration meas ured on the 3~ 6 stage
* Resultof Duncantest - a b, ¢ means that averaged values withinthe row by the same letter are not significantly different (p=0.05)
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[g. 1.Size distribution of predominant airborne bacteria in the gerera hospital.
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[g. 2. Size distribution of predominant airborne fungi in the genera hospital.
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