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ABSTRACT

Objectives: We aimed to compare the sampling performance of different flow-based impactor samplers for collecting fungal
spores and bacteria and to explore the association of the level of bioaerosols with activity patterns of occupants in daycare center

settings.

Methods: For comparison of sampling performance, two different flow-based samplers (greater than 100 L/min or not) were
selected; a low flow-based sampler (one-stage Andersen sampler) and two high flow-based samplers (DUO SAS SUPER 360
sampler, BUCK bio-culture sampler). We collected airborne mold and bacteria in 30 daycare centers with various levels of
contaminated air. Three repeat samplings per each sampler were performed. Mold and bacteria were grown for 96 hours at 25+1C
and 48 hours at 35+1C, respectively. The Andersen and SAS samplers were used for investigating the association between the
level of bioaerosols and the activity patterns of occupants in daycares. Particular matters 10(PM,o), temperature, and relative
humidity were monitored as well. Samplings were carried out with one-hour interval from 9 to 5 O’clock. For statistical
comparisons, Kruskal-Wallis test, Wilcoxon’s signed rank test, and multiple regression analysis were carried out.

Results: The airborne level of molds by the low flow-based sampler were significantly higher than that of high flow-based
samplers (indoor, P=0.037; outdoor, P=0.041). However, no statistical difference was observed in the airborne level of bacteria by
each sampler. Also the level of bioaerosols varied by the time, particularly with different activity patterns in daycare centers. The
higher level of mold and bacteria were observed in play time in indoor. Similarly, the concentrations of PM,, were significantly
associated with the level of bioaerosols (P<0.05).

Conclusions: Our findings indicate that the flow rate of sampler, rather than total air volume, could be able to affect the results of
sampling. Also, the level of airborne mold and bacteria vary behavior patterns of occupants in indoor of daycare settings.
Therefore, different samplers with other flow rate may be selected for mold or bacteria sampling, and activity patterns should be
considered for bioaerosol sampling as well.
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Figure 1. Impactor samplers; (a) low air flow rate-Andersen; (b) high air flow rate1-SAS; (c) high air flow rate2-BUCK
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Table 1. Time activity at the child day-care center in koura

Time Activity
09:00-10:00 Attendance and Snack time
10:00-11:30 Study and frolic
11:30-12:00 Outdoor activities
12:00-13:00 Lunch time
13:00-14:30 Nap time and outdoor activities
14:30-15:00 Snack time
15:00-16:30 Study and frolic
16:30-18:00 Back to home
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Table 2. Results of multiple regression analysis between mold concentration and environmental factors
Sampler Independent variables B Coefficient SE’ p—value*
(Constant) 1.845 0.337 <0.001
PMi 0.014 0.002 <0.001
Andersen
Temperature(C) 0.159 0.014 <0.001
Relative humidity(%) -0.008 0.003 0.010
(Constant) 1.834 0.347 <0.001
PMio 0.014 0.002 <0.001
SAS 5
Temperature( C) 0.156 0.014 <0.001
Relative humidity(%) -0.008 0.003 0.012
* SE: standard error ' p-value for differences by multiple logistic regression
Table 3. Results of multiple regression analysis between bacteria concentration and environmental factors
Sampler Independent variables B Coefficient SE’ p—value*
(Constant) 5.597 0.403 <0.001
PM; 0.007 0.003 0.005
Andersen 5
Temperature( C) 0.019 0.016 0.255
Relative humidity(%) 0.003 0.003 0.418
(Constant) 5.129 0.491 <0.001
PM; 0.010 0.003 0.002
SAS B
Temperature( C) 0.030 0.020 0.141
Relative humidity(%) 0.004 0.004 0.313

" SE: standard error *p-value for differences by multiple logistic regression
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