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Investigation on Concentrations and Correlations of Airborne Microbes
and Environmental Factors in the General Hospital

Chang-Rae Lee * Ki-Yeon Kim" - Chi-Nyon Kim + Dong Uk Park’ - Jachoon Roh®

Institute for Occupational Health, College of medicine, Yonsei University
Department of Preventive Medicine & Public Health, School of medicine, djou University”
Department of Environmental Health, Korea National Open University”

This survey was performed to measure concentrations of
airborne  microbes, utilizing the six-stage cascade air
sampler, according to the sampling site and time in the
general hospital and to evaluate the degree of correlations
between airborne microbes and environmental factors.
Besides the main lobby, airborne microbes and environ—
mental factors were not significantly different between the
forenoon(9:00-10:00 AM) and afternoon(2:00-3:00 PM).
Concentrations of airborne bacteria and fungi were 404 and
156 CFU/m’ in the main lobby, 188 and 56 CFU/m' in the
intensive care unit, 323 and 96 CFU/m’ in the ward, 239 and
127 CFU/m’ in the laboratory, and 139 and 33 CFU/m’ in the
newborn baby room, respectively. As a result, the level of

airborne microbes was significantly highest in the main lobby
and lowest in the newborn baby room(p<0.05). Outdoor air-
borne microbes concentrations were significantly lower than
those of the sampling sites in the general hospital except for
the newborn baby room(p>0.05). It was observed that
temperature, relative humidity and carbon dioxide in the
general hospital had generally positive correlation with
airborne  microbes. However, there was no correlation
between the odor index level and airborne microbes.
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Table 1. Comparison of airborne microbes and environmental conditions in the main lobby between 9:00-10:00 AM

A R 1AE R 8 89 223

and 2:00-3:00 PM
Bacteria(cfu/m’) Fungi(cfu/m’) Temp.(C) R.H.(%) COs(ppm) 0.1L.1
Mean 392 131 25 332 830" 612
SD. 49 9 15 19 110 35
10:00-11:00 AM Max. 507 153 243 36.1 1,000 658
Min. 313 118 20.8 30.7 7,500 574
Mean 415 180* 238 3.0 1,200” 780
SD. 80 26 2.0 2.1 180 41
3:00-4:00 PM Max. 520 224 24.6 348 1,400 834
Min. 356 157 203 303 1,000 726
1 : Odor index level
% p<0.05, ** : p<0.01
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Table 2. Comparison of airborne microbes and environmental conditions in the intensive care unit between 3:00-10:00 AM

and 200-3:00 PM

Bacteria(cfu/m’) Fungi(cfu/m’) Temp.(C) R.H.(%) CO,(ppm) 0.IL.1

Mean 177 50 26.5 38.0 870 1,210

S.D. 36 11 0.8 0.8 35 30

S00-10:00 AM Max. 223 73 27.6 39.1 910 1,245
Min, 121 38 25.1 374 850 1,182

Mean 198 61 26.0 372 1,000 1,340

S.D. 26 11 1.1 0.7 100 46

2:00-3:00 PM Max. 301 102 273 38.0 1,100 1,392
Min, 134 42 24.8 36.6 900 1,298

1 : Odor index level



48 o1 - 17191 - A - S 1)

ol

Table 3. Comparison of airborne microbes and environmental conditions in the ward between 9:00-10:00 AM and 2:00-3:00 PM

Bacteria(cfu/m’) Fungi(cfu/m’) Temp.(C) R.H.(%) COs(ppm) 0.1L.1
Mean 11’ 73 260 35 1,200 1,100
S.D. 17 16 1.8 12 150 51
9:00-10:00 AM- -y 311 98 279 450 1400 1151
Min. 243 54 243 03 1,100 1,078
Mean 375° 19’ 265 412 1,100 943
S.D. 40 18 2.1 14 200 36
2:00-3:00 PM Max. 428 141 287 3 1300 987
Min. 311 82 241 40.1 950 893
1: Odor index level
* 1 p<0.05
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Table 4. Comparison of airborne micrabes and environmental conditions in the laboratory between 9:00-10:00 AM and 2:00-3:00 PM |

Bacteria(cfu/m’) Fungi(cfu/m’) Temp.(C) R.H.(%) COs(ppm) 0.IL.1

Mean 215 118 2.5 346 620 769

. SD. 48 3 14 24 25 2%
9:.00-10:00 AM \p 291 160 282 36.8 650 804
Min. 174 7l 249 103 590 743

Mean 262 135 25 351 600 745

o SD. 13 41 16 ) 35 31
2:00-3:00 PM Max. 293 194 283 373 630 786
Min. 21 $ 247 38 560 707

1 : Odor index level
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Table 5. Comparison of airborne microbes and environmental conditions in the newborn baby room between 2:00-10:00 AM
and 2:00-3:00 PM
Bacteria(cfu/m’)  Fungi(cfu/m)) Temp.(C) R.H.(%) COs(ppm) 0IL.1
Mean 133 36 26.2 427 1,100 945
S.D. 31 12 2.3 2.3 150 53
%00-10:00 AM Max. 170 50 27.8 452 1,300 1,144
Min. 94 21 23.6 417 1,100 812
Mean 145 29 264 428 1,100 926
S.D. 29 11 2.9 1.9 100 86
2:00-3:00 PM Max. 181 47 282 426 1200 1017
Min. 103 14 234 392 1,000 718
1 : Odor index level
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Table 6. Correlations between airborne microbes and environmental parameters in the general hospital

TAB! TAF? Temperature ~ Relative humidity CO, 0IL’ Vent.*
TAB. 1.00
TAF. 0.34 1.00
Temperature 0.42 0.31 1.00
Relative humidity -0.12** 0.38* 0.26 1.00

Co, 0.57 0.46 0.16 0.33 1.00

O.LL. 023 0.17 0.25 0.21 0.21 1.00

Vent. -0.38 -0.34° 0.18 -0.14 -0.46° 038 1.00
1: Total airborne bacteria, 2: Total airborne fungi, 3: Odor index level, 4: Number of exhaust operation
* 0 p<0.05, ** 1 p<0.01
o Aolabll Uekkizel ol A A Elle) AAT HRe ) A2E 8 R AT, ol St
9] Ao, ZH A A 58t A of st AA A 3 At s o B vAEl] vEE gAlR
2 AA GA 22, S A U Qe AoR YFHGITE Aol A Belon, o Agde A
FF U NE 2 Sl 7RI Ao A & R R SATORE F ulEe]| o] 4] ok AoF FAHQIL) skt
ZHe}, A Ay B Al A o3 3] 09 AEE BRSO 1 2 e A 2l gt 3] o &
B OE Aol vle] Ao R S el B4 9 vl el Ay AR e dEA o R BAS A
Zolollq 71 A Uebted], 9E vAEY S0 F1) il 5= S 7] wiEell 35 lab. test A€
M S5 AR5 gl b Be  PEACR weld Aujsh A9lel % A8 A} e EE wolv, ofefdt o
FOR o5l &F WLt 37§ HlW(UFES, 2004)7)F Hlo]fefolEE 1 7 AAEE VMo e SA| wE
doleololzge] B PR B2 AF A7 alne] 494 WhE AR oueE 3% U JYHoR

AT Ba(0]A)E, 1993)0f A8l 2
& 4= Qi) TEAA ) Ak R Ale] A
HeIME A5sh uke} o] tgolgA|Ad
o] Ag7|He] 7S 2elA] oot
H5 =] o8t ¥7] 794 7ksAdol
3ukel Aoz gty gy F8kat
A2 9o gAjs] oA e T
A7} Q1) Q1o wlo] eeoj2ER
3k 71910] 9J3lo] o oul WAL 4
=3AE F2 A = AT AT
F-9] wE 7 Qlajo] njo] Qofjoj @ o ¢
& 711 S9Ao] o Aokl Hargt
9% 5(1985)2] - Ayjof] ASPH
HY U 8ol oJst 371 A9 Ay
oS 9l F A AEEQ A

7] #2)7} gkl ofof gk Aojt) W]
AP BAfe] 75 AI7E 2Rk o] A
A AZEE AR AR B v
EO] F57} e Flolge o5 sl
=24 gt Aoz HAAsigont, B4
A3} oz st 2 ofd A

o

o itk Aole) 29 57 X
0 %7 R Bh plgEe) s

ot AbryH, 3ol o]t W
ox1e] Hrt Alske dEo] = ook
g Zlo|tt.

2] 374 Q91 w4 A} 2w} A
5] 75 e Ui 57 AelA 7+
7} 228°C~26.5T, 32.0%~43.7%2] H
£ B30t BAA Aol fle Aow
EAE K p>0.05). olatalebas] Het
% W= 600ppm~1,200ppm=E He]
FAPLE A9l W] 3t B thsol 8l
Ao AuEEy #E71E 1,000
ppme ZIBHE ZO0R FAREQITE oF
# AG(0.LL)= Bt 745~1,3402] W9
£ vehded], AuideR FEko]
T =9k FgER| 9L A Ae] vhe
Zo% FAEQTE The gael vlE) &
7] 27} 1-23] B FEAMelA o
257t 2318 A UeRd olfi= 9
T Il Qe
Bt g8} oREo] ARgo] 1 jlojet
FAE 2 AFE B3l vERd E e
ofe] 37 QAo Ffr mAE FEs
Ay ESHE FTRHCRE vFE = o

o
S99 BAL

AN Sl ARl Feo) A
oJof & Aol
V.2 &

1+ A= six-stage cascade air sampler
olgsto] Wl g ¥ 4 9
ARl W F rE SRS 54
st ThE 979 aalste] g
skt sglon g g dug @
Atk
1. @43 050 me F mgEe
TE9F 4 aks TYEbIE AlLe
S7AR M= EAA Ael7t 913l

=

O:

2 AR S F4ER] 404
CFU/m, 8214 188 CFU/m, Qyke]w}
4] 323 CFU/m, WA 239 CFU/
m, Aol 139 CFU/M'E FY=ZR|7}
7 =9k Aol el 7H vkt

(p<0.05).
3.0 5 ALY A FUEH] 156



CFU/m, %414 56 CFU/m', Lwke] 3
A 96 CFU/m, AR 127 CFU/m,
A Ao 33 CFU/M' R F-& Aot} vkt
72 F4EH|7} 7P =9kal 4l o}
oA 7P Skt (p<0.05).

4. AL FiAldat Fde s
B BE 34 A9 FERT W9k
O}, AlAolAlol 74 BAAoR {9
Sk 2ol YERAA] 93T (p>0.05).

5.9 A 25 AUiEs, oilsie
29 ot HoH Hf AR 55
T AR 5 A YeRL oL, o

REFERENCES

73733 AQA AQggelA] AdlE 719
Al el ek I mAIsh
B AR =, 1996.

7838, B, AT 371 oA 2l
XA A AL
S| A E513] 2] 1985;20(11): 13-23

A8 AYFred. tiste)st s«

1989;32(12):1279-1285.

157 Y Ao B 7ol 7+

o1 1990;4(2):32-45.

uhsS A=t faf)latel Qg 117

a9t wEE 7 L AR

N

of)
i)
ok
rio,
=
—z
o
=)
o
d
off
b1
e
o
o,
ko
r ]
=)
1o,
ox
o
AS
BN
>

2] 2004;3:1-23.

S, AL HU, 1Ed 8
F7199% 7. sl e
AT A28k3]A] 1990;12(1):111-118.

FAE, WAE, Air SamplerS ©]8-3F
AU ] 5 e 29El =
7Hd 1990;22:221-226.

ol g Elvet Wl |l &
2 AR el gk A A
<tigt BAiehe Bakeke] =,

oY, o,
> 2

of

A

)

o

oY), 744, olef

gsol Ay 371%

=813 718151 2004;13(3):215-222
A, BAE, e A FHEY,

Ax Sl Bt A i
2)8¥3] %] 1986:6(1):117-123.
3], kel i AuelA ] ¥
7% nAE @.9def 3t A Bk
AR 9] 83| A] 1998;8(2):231-241.
A%, T4, AL 1ES 495 F
il 9o 7] T RE
):

7). SRS 2000;10(1
115-125.

il

FEH, 54l Bl 2715 ndEe
ol B ZARAT A=A
815]%] 1993;19(1):30-36.

SHAA, Mgl vdES o] 89 U
<, 7 9 nk o7 5L o
AR118H21A] 1991:1(1):73-81.

ol 733, AFH. el 71 =
BTN I R
Udell #halod, ZAalolsh 1983:21(1):
96-105.

- 2004, Tl 8AV A EY]
A,

Anthony KY, Chan CK, Gilbert YS.
Characteristics of bioaerosol profile in
office in Hong Kong. Building Environ
2001;36:527-541.

Casewell MW, Desai N, Lease EJ. The use
of reuter centrifugal air sampler for the
estimation of bacterial air counts in
different hospital ~locations.  Appl
Environ Microbiol 1986;7:250-260.

Eickhoff TC. Standards for hospital infection
control. Ann Int Med 1978;4:829-831.

Garner JS. The hospital infection control
practice advisory committee Guideline
for isolation precautions in hospitals.
Am J Inf Control 1996;24:24-52.

Mancinelli RL, Shulls WA. Airborne bacteria
in an urban environments. Appl Environ
Microbio 1978; 35:1095-1113.



