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Abstract

Bioaerosols serve as a significant indicator for evaluating indoor air quality in hospitals. Activities and
operations in various hospital settings, including blood collection rooms, may lead to detrimental health
impacts on healthcare workers and patients who are exposed to these aerosols. This study aimed to evaluate
the concentrations of airborne microorganisms in a blood collection room by measuring bacterial and fungal
concentrations. Six areas within the room were investigated: a patient screening point, waiting area, blood
collection station, blood collection room for monks or wheelchair users, a special room for patients lying on a
bed during blood collection, and a restroom. Bioaerosols in each area were collected using microbiological air
samplers. A total of 120 samples were collected in the morning and afternoon over five consecutive days.
Data were analyzed using descriptive statistics and the Kruskal-Wallis test to examine differences in
bioaerosol concentrations by area and service day, with a significance level of 0.05.

The results showed that, in the blood collection room, the average concentrations of bacteria and
fungi were 442 + 249 cfu/m3 (range: 83-1,283 cfu/m3) and 445 + 257 cfu/m3 (range: 33-1,253 cfu/m3),
respectively. These concentrations met the surveillance values of the Department of Health (< 500 cfu/m?) but
exceeded the World Health Organization (WHO) guidelines for hospitals (<100 cfu/m?® for bacteria and <50
cfu/m3 for fungi). The mean concentrations of both bioaerosols in the morning were approximately twice as
high as those in the afternoon. When considering specific areas, the highest concentrations of bacteria (529
cfu/m3) and fungi (525 cfu/m3) were detected in the special room for patients lying on a bed during blood
collection. Moreover, this area exhibited the greatest significant differences in bacterial and fungal
concentrations between the morning and afternoon periods. The variation in bioaerosol concentrations
between morning and afternoon in the blood collection room may be attributed to the number of patients in the
morning being nearly five times higher than in the afternoon per day. In addition, fungal concentrations were
found to differ significantly according to the service day.

In conclusion, although the concentrations of airborne bacteria and fungi in the blood collection room
complied with the surveillance values of the Department of Health, they exceeded the WHO recommended
values for hospital environments. Elevated bioaerosol concentrations may be associated with insufficient
ventilation and air-conditioning systems, inadequate cleaning practices—particularly in infrequently used
areas—and high patient density. These factors should be addressed and improved to minimize bioaerosol
concentrations in blood collection rooms.

Keywords: Indoor air, bioaerosols, blood collection room
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