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Table 1. Place and equipment measured

equipment place
A B C D E F G H

area (mz) 262 114 256 230 486 498 50 27
capacity (ms) 670 517 633 570 1,205 1,233 130 74
window/door (number) 22 4 6 7 15 17 2 3
air-outlet (number) 8 3 13 10 16 17 2 3
(year) 1988 1993 1994 1994 1995 1995 1996 1997
riod 4,5,6,7,8, 5,7,9,11, 4,6,8,10, 5,7,9,11, 4,6,8,10, 5,7,9,11, 7,8,9 4,8,11,2

perio (month)| 9,10,11, 1,3 12,2 1,3 12,2 1,3

12,1,2,3

height (m) 1.5 1.0 1.0 1.0 1.0 1.0 1.0 1.0
sample (number) 180 72 72 72 72 72 94 144

A : oral surgery, B: waiting room, C: pedodontics, D:orthodontics, E: prosthetics, F: restoration, G : operation

room, H :sickroom
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2. ETHERERT 2BV /- ZHMRBEKRT

KR 6 AP ICH THERER T2 - EBE
A& Table 51278 L7z, EEFSH OEEIEREEIC X
D ETOWBHT CEHETHERERFBIRSh, %
THIBERER TP EMERERT & HBEEROE
CERER SN, FlNBEER, EE R S ONITE
HFRTIE, ETHERERTFIBIRI AR D ICE

Table 2. Environmental conditios, number of airborne bacterial colonies and dust value, A : oral surgery, B :
waiting room, C : pedodontics, D : orthodontics, E : prosthetics, F : restoration, G : operation room, H :

sickroom
factor place
A B C D E E G H

temperrature (C) 22.7 23.4 23.9 23.9 23.5 23.5 25.3 23.6
humidity (%) 50.7 42.2 41.7 37.0 42.1 42.3 43.9 49.2
air flow (m/sec.) 0.15 0.21 0.21 0.24 0.18 0.17 0.37 0.18
persons (number) 12.4 9.2 15.2 11.7 24.6 37.6 7.4 6.0
opn. windows (number) 1.6 * 0.3 1.1 1.5 0.7 0.8 *x 3.7 0.4
ope. air-con. (rate)] **x 0.6  #*k 0.6 0.5 0.5 0.5 0.5 *x 1.0 0.5
airborne bacteria )

SY type (CFU/D 0.61 1.49 1.43 1.21 1.96 1.22 1.50 1.55
Koch’s type (CFU) 0.11 0.28 0.20 0.14 0.26 0.19 0.21 0.26
dust (0.3 . m) (count/]) - - 172,221 230,564 178,156 138,700 8,402 135,974

* : open and shut door,

** : operation of the air—conditioner all or nothing

Table 3. The estimated accuracy of floating airborne bacterial colonies using multiple regression equatin by
the environmental factors for all measurement places, A : oral surgery, B : waiting room, C : pedo-
dontics, D : orthodontics, E : prosthetics, F : restoration, G : operation room, H : sickroom

factor (X)

place

A B C D E FE G H
temperrature al 0.018 al 0.006
humidity al 0.002 al 0.011 a2 0.008 al 0.005 a2 0.006 al  0.007
air flow al 1.636 al —0.438
persons a2 0.005 a2 0.011 a3 0.006 a2 0.003 a2 0.004 a3 0.002 a2 0.019
opn. windows a3 —-0.004 a4 —-0.021 a3 -0.021 a3 -0.027 a2 -0.068
ope. air—con. a4 -0.134 a3 -0.100 ab -0.007 a4 -0.012 a4 —0.020 -
constant term a0 0.039 a0 -0.210 a0 —-0.582 a0 0.021 a0 0.051 a0 -0.257 a0 0.231 a0 -0.061
R? 0.284 0.528 0.326 0.376 0.300 0.361 0.234 0.142
R ¥ (0.533 k¢ 0.726 *x 0.571 *k 0.613 ** 0.548 ** 0.601 **x 0.484 ** (.377

Multipule regression equation : Y=a0+alX1+a2X2++++apXp

F-test *%-++p<0.01
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Table 4. The estimated accuracy of floating airborne bacterial colonies using multiple regression equatin by
the environmental factors adding dust factor for all measurement places, A : oral surgery, B : wait-
ing room, C : pedodontics, D : orthodontics, E : prosthetics, F : restoration, G : operation room, H :

sickroom
factor (X) place
A B C D E F G H

temperrature al 0.018 al 0.006 al 0.0252
humidity al 0.002 al 0.011 a2 0.008 al 0.003 a2 0.006 a2  0.006
air flow al 1.077

persons a2 0.005 a2 0.011 a3 0.006 a2 0.003 a2 0.003 a3 0.001 al 0.009

opn. windows a3 -0.004 a4 -0.021 a3 -0.017 a3 -0.067

ope. air—con. ad -0.134 a3 -0.100 a5 -0.007 a4 -0.074 a3 -0.016 -
dust - - ab #1804 a4 #63 a4 0.001 a2 0.004 a4 0.002
constant term a0 0.039 a0 -0.210 a0 -0.582 a0 0.009 a0 0.006 a0 -0.287 a0 —0.004 a0 —0.696

R 0.284 0.528 0.326 0.424 0.327 0.391 0.381 0.221
R #k 0.533 k¢ 0.726 *x 0.571 *x 0.651 %k 0.572 % 0.625 ** 0.617 *x  0.470
Multipule regression equation : Y=a0+alX1+a2X2++++apXp #4107 F-test *%-+++p<0.01

Table 5. The estimated accuracy of floating airborne bacterial colonies using multiple regression equatin by
the environmental factors adding dropping airborne bacteria factor for all measurement places, A :
oral surgery, B : waiting room, C : pedodontics, D : orthodontics, E : prosthetics, F : restoration, G :
operation room, H : sickroom

factor (X) place

A B C D E F G H
temperrature al 0.016 al 0.007 al 0.0144
humidity al 0.009 a2 0.008 al 0.004 a2 0.004 a2  0.005
air flow a2 -0.548 al 1.258 a3 -0.544 al -0.361
persons al 0.003 a3 0.007 a2 0.004 a2 0.009
opn. windows a2 -0.005 a3 -0.023 a3 -0.024 a2 -0.029 a3 -0.055
ope. air—con. a3 -0.106 a4 -0.014 a3 -0.015 - a4 -0.071
Koch a4 0.064 a4 0.107 a4 0.073 ab -0.010 a4 0.065 a4 0.097 a3 0.120 a5 0.079
constant term a0 0.103 a0 -0.205 a0 -0.608 a0 0.053 a0 0.047 a0 -0.189 a0 0.090 a0 -0.401
R’ 0.364 0.669 0.393 0.404 0.505 0.601 0.613 0.537
R % 0.604 *k 0.818 *x 0.627 ** 0.636 *x 0.711 *x 0.775 *x 0.783 *x 0.733
Multipule regression equation : Y=a0+alX1+a2X2+- - apXp F-test **-..p<0.01

Table 6. The estimated accuracy of floating airborne bacterial colonies using multiple regression equatin by
the environmental factors adding dropping airborne bacteria factor and dust factor for all measure-
ment places, A : oral surgery, B : waiting room, C : pedodontics, D : orthodontics, E : prosthetics, F :
restoration, G : operation room, H : sickroom

factor (X) place

A B C D E E G H
temperrature al  0.016 al 0.007
humidity al 0.009 a2 0.008 a2 0.004 al  0.006
air flow a2 —0.548 al 0.4051 a3 -0.544 al -0.264
persons al 0.003 a3 0.007 a2 0.007
opn. windows a2 —-0.005 a3 -0.023 a2 -0.015 a2 -0.047
ope. air—con. a3 —0.106 a3 -0.014 al -0.010 -
Koch a4 0.064 a4 0.107 a4 0.073 a4 -0.012 a2 0.062 a4 0.097 a3 0.108 a3  0.079
dust - - ab #3180 a3 #56 a4 0.002 a4  0.001
constant_term a0 0.103 a0 —0.205 a0 -0.608 a0 0.083 a0 0.116 a0 -0.189 a0 0.040 a0 —-0.157
R? 0.364 0.669 0.393 0.448 0.501 0.601 0.630 0.536
R sk 0.604 %% 0.818 #**k 0.627 *xx 0.670 ** 0.708 #x 0.775 %k 0.793 **x 0.732
Multipule regression equation : Y=a0+a1X1+a2X2++ + +apXp #e--10"° F-test k- --p<0.01
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SumMARY This study was undertaken to evaluate the universal practicality of airborne bacteria manage-

ment using multiple regression equation by environmental factors in 5 dental clinics, the waiting room, the

oral operating room and the sickroom at Asahi University Dental Hospital We measured the environmental
factors (temperature, humidity, air flow, number of persons, number of opened windows, number of operating
air-conditioning outlets), dust (0.3 0.5, 1.0, 2.0, above 50 u m), and airborne bacterial colonies (floating airborne

bacterial colonies by the SY method: dropping airborne bacteria using Koch’s method) for 1988-1997.

The estimation of the number of floating airborne bacteria colonies was performed with the environ-
mental factors by multiple regression equations, and the effect of the addition of a dust factor or dropping air-
borne bacteria factor was evaluated.

As a result, the following conclusions were obtained,

1) The estimated accuracy of floating airborne bacterial colonies using multiple regression equations was high
(p<0.01) by the environmental factors in all measurement places. It was confirmed that this method was
useful for airborne bacterial management in real time.

2) The estimated accuracy of floating airborne bacterial colonies using multiple regression equations was in-
creased by adding the dropping airborne bacteria factor or dust factor to environmental factors in all meas-
urement places. It was confirmed that this method was useful for simple continuative airborne bacterial
management as monitoring.

From these findings, we concluded that multiple regression equations using environmental factors are
practical for airborne bacterial management in every area of the dental hospital.
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