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A Study on Airborne Microorganism in Hospital

Sun Hoi Jung, Nam Won Paik

Department of Environment Health, Graduate School of Public Health, Seoul National University

To assess biological indoor air quality in hospital, concentrations of viable airborne microbes were
determined at intensive care unit(ICU), patient room (PR), outpatient waiting room(OPWR) in hospi-
tals of large(1000 beds), middle(500 beds), small(100 beds) hospitals, repectively.

Gram positive bacteria , gram negative bacteria, fungi were sampled using suctional sampling
method by RCS sampler ( Reuter centrifugal air sampler) and RCS GK-A agar plate. In gram pos-
itive bacteria groups, CNS(Coagulase Negative Staphylococcus), Micrococcus, Lactobacillus, S. au-
reus, Enterococcus, St. viridans identified. In gram negative bacteria groups, A. baumannii, KI. pe-
umoniae and E. coli were identified, and Penicillium was identified in fugi groups.

Results of the study were as follows.

1. The highest concentrations of airborne microbes was 971 CFU/m’ at 5:00 PM in small hospital
patient room, and average concentrations of airborne microbes in large, middle and small hospitals
were 282 CFU/m’, 289 CFU/m® and 625 CFU/m’, respectively. Average concentrations of airborne
microbes in office(control) was 90 CFU/m®. Thus, the small hospital showed the worst condition.

2. Representatives of 8 different genera were identified in 150 samples. The most frequently isolat-
ed organisms were Staphylococcus (73.0%), Micrococcus (20.7%) and Lactobacillus (4.7%), re-
spectively. Pathogenic microbes isolated were A. baumannii, E. coli, Enterococcus, Kl. peumoniae,
S. aureus, St. viridans and Penicillium as fungi. In office, no pathogenic microbes were id- entified.
Average concentrations of airbome pathogenic microbes in large, middle and small hospital were 5
CFU/m’ (2%), 11 CFU/m’ (4%) and 12 CFU/m’ (2%), respectively. Thus, condition in a large hospi-
tal was better than those in a middle and a small hospital.

Key Words : Biological Indoor Air Quality, Airborne Microbes Concentration,
RCS(Reuter Centrifugal Air Sampler), RCS GK-A Agar Plate, Pathogenic Microbe
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Fig. 1. Reuter Centrifugal Air Sampler (RCS Sampler).

Fig. 2. RCS GK-A Agar Plate.
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Fig. 3. Average Concentrations of Total Airborne Microbes, deter-

mined by Hospitals and Sites.
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Table 1. Average Concentrations of Total Airborne
Microbes, Determined by Hospitals and Sites.

Airborne Microbe Concentration

Sampling (CFU/m®) by Hospital
Site
! 1000bed 500bed 100bed Control
ICU* 184 213 617 90
PR** 364 469 850 88
OPWR*** 299 184 407 93
Mean 282 289 625 90

ICU* : Intensive Care Unit
PR** : Patient Room
OPWR*** : Out Patient Waiting Room

t}. Tukey teste! Ao W FAiol A
AZF AKRLB (p<0.01), ole ZF WU Fio o
drrt 39 AAe edxo] TXEo Jggg Bn
Athe AE ouisinz Bl AAMe I 249 #
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RAE & + ok HY AAF) 299 4F 84
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el #Aeld 92 F F99 37 2F =T H
A F7) 8744 Aolrt 4 F83 8471 HA
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Table 2. Airborne Microbes Concentrations, Determined by Hospitals, Sites and Sampling Time.

Sampling Sampling Airborne Microbes Concentration (CFU/m?) by Hospital
Site Time 1000 bed 500 bed 100 bed Control
ICU* 8:00 204 216 741 63
10:00 171 313 666 100
13:00 213 225 509 100
18:00 125 116 659 100
20:00 209 196 509 88
Submean 184 213 617 90
PR* 8:00 296 396 688 50
10:00 366 579 884 113
13:00 296 359 954 100
18:00 488 300 971 88
20:00 371 713 754 88
Submean 364 469 850 88
OPWR*** 8:00 313 100 375 88
10:00 434 359 491 100
13:00 175 171 404 100
18:00 346 150 425 100
20:00 229 138 341 75
Submean 299 184 407 93
Mean 282 289 625 90
ICU* : Intensive Care Unit
PR** : Patient Room
OPWR#** : OQut Patient Waiting Room
Table 3. Square, Number of Beds of Sites and Other Variables, Determined by Hospitals.
Hospital  Site Square Bed Space/ Clehamng Cleaning Cleaner Pt. r{leeung Out
(m’) No. pt(m’) time man time pt. No.
1000bed ICU 630 12 53 TA], 144] YU Ae  Rax(200:1),8, 5444  104], 194]
PR 48 6 8 TAl, 144 HYA A9 Rax(200:2),%,54 44
OPWR 646 A L) VEHH, B 3000
200:1 1 X X
s0bed ICU 446 19 24 64308 144 wgaaq 200D, Cresol(100:1) 10,20
2, 344
Rax(200:1), Cresol(100:1) 10,20
PR 36 6 7 7A, 144 ggaq  a200:D), Cresol(100:1)
£, F4A44
OPWR 162 S5A1308, 14208 wWeYAQ JIgZEd, B 1400
TAL, 114], 124] 304&, o 99% alcohol, 124], 174,
e
100bed ICU 250 13 19 174] 302, 204] 302 w3y 2, 2444 204
PR 40 7 6 64] Hix &
OPWR 100 TA o) F AR Hagie £ 3009
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Fig. 4. Average Concentrations of Total Airborne Microbes, Deter-
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Fig. 5. Average Concentrations of Total Airborne Microbes, Deter-
mined by Sites and Sampling Time in 500 bed Hospital.
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Fig. 6. Average Concentrations of Total Airborne Microbes, Deter-
mined by Sites and Sampling Time in 100 bed Hospital.

cinelli et al., 1978)¢ Millipore
Swinnex 47 filter holder® o] &3t
ZAl 37 2 v E dFAFME
Staphylococcus 11%. Micrococcus
41%, Bacillus 8%, Aerococcus 8%
2 W AUe A He F7] 25
A agerdde]l 2@l visl B
of AN 7Y Wol TIE
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FI2E AAE /X2 Qo] GE AT
Ho} e Z2Hox A& £ gle &
3] Abgat @Ho] Pol AFUEI}
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Table 4. Average Concentrations and Percentage of Occurrence of Each Genus Isolated.

Classification Airbome Microbes Concentration (CFU/m’) by Hospital
of Microbe 1000 bed 500 bed 100 bed Mean Control

Staphylococcus 202.6(71.8%) 212.9(73.7%) 457.1(73.2%) 290.8(73.0%) 62.5(69.4%)
Micrococcus 59.7(21.1%) 55.3(19.2%) 132.6(21.2%) 82.5(20.7%) 27.5(30.6%)
Lactobacillus 15.3( 5.4%) 13.3( 4.6%) 27.1( 4.3%) 18.6( 4.7%)

Streptococcus 1.1( 0.4%) 1.6( 0.6%) 0.3( 0.1%) 1.0( 0.3%)

Acinetobacter 3.3( 1.2%) 5.0( 1.7%) 5.3( 0.8%) 4.5( 1.1%)

Ericherichia 1.4( 0.2%) 0.5( 0.1%)

Klepsiella 0.6( 0.1%) 0.2( 0.1%)

Penicillium 0.3( 0.1%) 0.6( 0.1%) 0.3( 0.1%) 0.4( 0.1%)

Total(%) 282.3(100.0%)  288.7(100.0%) 624.7(100.0%) 398.6(100.0%) 90.0(100.0%)
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718174 9] 7heAdel 4ol HAAdET FeAdel &
XA e HHAdFL 2 Urol(Volk et al..
1980: Robbins et al., 1984) Zz}S v|ndle =
o, HAdTe a¥4T 22 Endotoxin (Clark
et al., 1983)22 A4 + 3= A. baumannii,
E coli, Kl. peumoniae & 1@gdTozA A
o T #AdE do7 4 3l= Enterococcus,

Table 5. Average Concentrations of Total Airborne Microbes, Determined by Pathogenic Microbes and Non-patho-

genic Microbes.

Airbome Microbes Concentration (CFU/m’) by Hospital

Sampling Sampling 1000 bed 500 bed 100 bed Control
Site Time
NP*  P* NO*  P* NO*  P* NO* P+
ICU* 8:00 200 4 204 13 734 9 100 0
10:00 171 0 259 54 650 16 100 0
13:00 200 4 25 0 469 13 100 0
17:00 125 0 116 0 650 9 8 0
20:00 200 0 184 13 475 33 6 0
Submean 183 2 198 16 601 16 9 0
PR* 8:00 29 0 396 0 646 41 13 0
10:00 363 4 509 71 875 9 100 ©
13:00 291 4 359 0 950 4 750
17:00 488 0 296 4 963 9 88 0
20:00 363 9 713 0 750 4 63 0
Submean 360 3 454 15 837 13 88 0
OPWR*** 8:00 313 0 100 0 363 13 88 0
10:00 400 34 350 9 475 16 100 0
13:00 163 13 171 0 04 0 100 ©
17:00 346 0 150 0 05 0 100 ©
20:00 25 4 138 0 341 0 750
Submean 289 10 182 2 02 6 93 0
Mean 277 S 278 11 613 12 9 0
Percent(%) 983 1.7 9.2 38 98.1 19 1000 0.0

ICU* : Intensive Care Unit
PR** : Patient Room
OPWR*** : Out Patient Waiting Room
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Fig. 7. Average Concentrations of Total Airborne Microbes, Deter-
mined by Sites and Sampling Time in 100 bed Hospital.
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