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It had long been hypothesized that indoor microbial exposures were related to the exacerbation and even development of illness. Perhaps the earliest account was from the English physician Sir John Floyer who in 1726 reported on the development of severe asthma in a patient who had just visited a wine cellar. Although Floyer is much better known today for introducing to medicine the measurement of the pulse. But the scientific investigation of microorganisms in indoor air really began with this 1887 paper, described in a US EPA publication as “ground breaking in the field of indoor air quality”. The paper entitled “The Carbonic Acid, Organic Matter, and Micro-organisms in Air, more especially of Dwellings and Schools” was written by Carnelley (a chemistry Professor), Haldane and Anderson. In this investigation in Dundee, a Scottish mill town, air was drawn at 330 mL min-1 through long glass tube containing a nutrient medium. The tube was then incubated at room temperature for colonies to develop. It was established that outdoor air contained nearly 3 times more bacteria than fungi in still places, and nearly 14 times more in open streets during dry, windy weather. The microbial counts in streets were greater during day than at night, when there was little disturbance. For sampling indoor air, Carnelley and his colleagues visited homes without warning between midnight and 4 AM (when there was least disturbance) so that no special ventilation or other preparations had been made. The microbial counts were found to increase with occupancy, increase in dirty houses, and decline with the amount of cubic space available per person. This last point is especially true for bacteria.  These investigators also recognized that because colonies can arise from clumps of cells as well as single cells the numbers should be expressed as colony forming units (CFUs), rather than cells or spores. Their studies stand comparison against those in the many published papers which have appeared since. In a separate investigation of schools, Carnelley and his co-workers observed greater counts for boys’ classes than for girls, attributing this to boys being more restless and less hygienic than girls, and found that a class of boys boosted bacterial counts 15 times. And they attributed elevated counts during chemistry lectures to student applause. Since 1887, the many hundreds of investigations of indoor air that have been carried out using more sophisticated sampling equipment have confirmed the basic findings of these early studies by Carnelley and his colleagues. A great deal of effort has been spent on the investigation of indoor mold growth and how it may affect health. As a result, a vast amount has been learned about the identity of the fungi and bacteria in the built environment, and about their allergenic and toxic characteristics that may impact on the respiratory health of building occupants. However, assessing the actual exposure of occupants to airborne microbes continues to be a particular problem. 
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