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Abstract

Airborne microorganisms, including bacteria and fungi, pose a significant risk for respiratory tract
infections (RTls) such as aspergillosis and pneumonia among children, which highlights the importance of
addressing this issue within childcare centers. This study was aimed to investigate the environmental
management factors that influence the concentrations of airborne microorganisms in childcare centers in
Mueang district, Loei Province. A simple random sampling technique was used to select samples from five
childcare centers in the Mueang district. Airborne microorganisms were collected using a Bio-Stage Impactor,
and physical and environmental data were gathered through a building inspection survey sample checklist.
Data analysis included descriptive statistics (frequencies, percentage, mean, standard division), simple linear
regression, multiple linear regression, mean difference, 95% confidence interval (Cl), and P-values.

The mean concentrations of airbome microorganisms indoors () and outdoors (O) were found to be
17.44+1601 cfu/m? and 4843+24.74 cfu/m?, respectively. The ratio of indoor to outdoor airbome microorganism
concentrations was determined to be 0.37. Environmental management factors were identified to influence the
concentrations of airborme microorganisms. For instance, maintaining indoor temperatures within the recommended
range of 24-26°C resulted in a reduction of airbome microorganisms to 11.08 cfuw/m? (95% Cl: 6.63 to 15.53, P-value <
0.001). Similarly, the proper functioning of exhaust fans significantly reduced airbome microorganism concentrations to
24.79 cfu/m?(95% Cl: 13.84 to 35.75, P-value < 0.001). Conversely, the presence of dust on the floor, walls, desks, chairs,
and other surfaces led to increased airborne microorganism concentrations, whereas a clean environment reduced
concentrations to 14.57 cfu/m? (95% Cl: 8.75 to 20.39, P-value < 0.001). Furthermore, maintaining a regular maintenance
schedule for all systems in the childcare center contributed to a reduction in airbome microorganisms to 28.38 cfu/m?
(95% Cl: 17.89 to 38.87, P-value < 0.001), and consistent cleaning of air conditioning systems reduced concentrations to
7.83 cfu/m?®(95% CI: 2.02 to 13.65, P-value = 0.008).

This study highlights the significance of environmental management factors in controlling
airborne microorganism concentrations within childcare centers. By implementing measures such as
maintaining appropriate indoor temperatures, ensuring the proper functioning of exhaust fans, minimizing
dust accumulation, adhering to regular maintenance schedules, and consistently cleaning air conditioning
systems, childcare centers can effectively reduce the presence of airborne microorganisms and mitigate
the risk of respiratory tract infections in children.

Keywordes: Environmental management factors, The concentrations of airborne microorganisms,

Childcare center
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a1sedl 1 enuduedevesdesduvidluenmanisluiosuazueniosesgudinuanién gualiade arududuivdiede

AusIaueds uazdndiunududueisrentogdunidluenaneluiowanieuentios

aeluies aeusndies  ANNIASEIY

(Indoor) (Outdoor)  AuAILUZUN

1. erandudundsveadoqduviadiuennia (cfu/m’) 17.44+16.01 48.43+24.74  laifiu 500
1.1 esduduadevendeuuaiizeluenna (cfu/m?) 10.55+11.13  25.78+16.17
1.2 aududundeveadesiluoinie (cfu/m?) 6.89+6.58  22.65+11.80
2. gaigiiiade (°C) 28.00+2.36  30.54+1.63 24 - 26
3. sudininsiade (%6RH) 47.56+7.37  48.97+7.54 laiAu 65
4. mmﬁnamaé"ﬁ (m/s) 0.16+0.48 0.18+0.05 0.10 - 0.30
5. dduarududunieventorduidluenmaneluiiestensuentios 0.37+0.32 L3ivin 0.80

newn ;  wanghs ddneundisdwnnden nsueunsiy (2559)

A1390 2 anuwensnsseIeudiduresteiunsdwielusnianeluiewesgudiamnindniuladedunisinnis

suFandeuneluwaynisuenvesgudiamuninidn

Uady U Mean + S.D. Mean difference P-value
(n = 40) Un- Adjusted 95% Cl
adjusted (Adjusted)
L3nnuanau)siones 5 fug NA -0.29 2.49 1.25 to 3.74 < 0.001
29ungiintgluriounnsing < 0.001

nPsalilaiiiu 3 °C

-Ta 22 13.07+13.63 0 0

- ailay 18 22.78+17.08 14.23 11.08 6.63 to 15.53
3.aeluriesdinaugneinie < 0.001
wazdevhauduund

-Ta 18 12.06+16.14 0 0

-ailay 22 21.84+14.52 9.78 24.79 13.84 t035.75
43NN ufee 1 awuYeY 0.018

yarlesusumeluios

-Ta 16 23.66+17.37 0 0
- ladle 24 13.30+13.57 -10.36 -14.43 -26.38 to -2.48
5.27NN1589NANE T URBINY <0.001

Huniuiuiinigluies 1y
A e 1y 1A1D 1 usu
- 30 19.81+16.26 0 0

- Tadlo 10 10.34+12.89 -9.47 -14.57 -20.39 to -8.75
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6.3nN15.UasUwUaINNS19NNS
U395n91 wazdin119uHu
A v awvad &
WM BYeUnUATIUUIEUY
P¥aLaungluied/a1mns
-Ta 24
lafly 16

< 0.001

13.15+£12.98 0 0
23.88+17.01 10.74 28.38 17.89 to 38.87

A1590 2 anwenaneserieudnduveaderdursdwaslueiniansluiewesrudimunanianduladedunisdanisiiu

3 3

daunnaeunglulazngusnvesgUENALIANAN (o)

U3y FIUIU Mean + S.D. Mean difference P-value
(n = 40) Un-adjusted Adjusted 95% Cl (Adjusted)

7.8nsvANuEz 09 0.008
\w3psUsueINe uay
drulsznausneg adiaue

-Ta 32 16.85+14.40 0 0

- adle 8 19.82+21.21 -2.97 -7.83 -13.65 to -2.02
8.mMeueneAsIRUARTT 0.004

-Ta 38 18.12+16.14 0 0

- Tl 2 4.63+2.30 -13.48 -12.02 -20.24 to -3.80

NUBLNR

1) R-squared 0.2966, P-value < 0.001

* = ¢ o 2 & o , o & o ¢ o 2 & o & o ¢ o 2 & o, a2 o
2) RUIYON @,uawwmmmaﬂm 1 UMNITUIU 35 AU @uawwmmmaﬂm 2 dNAUIU 24 AU Q‘LJEJWGM‘U’]L@ﬂLaﬂW 3UNNITUIU

¢ 2 & o & o ¢ o 2 & o o & o
40 AU ﬁ]“LJEJ‘W@,Ju'WLG]ﬂLaﬂW 4 JPNIUIU 35 AU LLa%ﬂu&JWGMu’]L@ﬂLaﬂVI 5 WPNUIU 40 AU

3) @1 Mean difference fitduA1uan wunedadadefvinlininnsiisduresarududureseqduvsdluainis uazan Mean

difference Murau aneds JadefivhliAnnsanaswesmuidudurestogdunidlusinanieluies



