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Abstract
For over a century, researchers have been concerned with what testing protocols to assess indoor fungi growth were most reliable. To that end,
various sampling and analysis methods were developed. However, to present no testing procedure has been standardised. The vast number of
different fungi species, the differences in their biological properties and their implications on the occupants’ health and building fabric can make
the decision-making process for an appropriate assessment protocol challenging. This research aims to make a critical review of passive (or nonactivated) and active (or activated) sampling and emphasize potential errors while interpreting results obtained from passive or active protocols.
Peer-review under the responsibility of the organizing committee of the ICMB21.
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1. Introduction
Indoor fungal growth can cause health implications to the occupants [1], disturb their comfort and well-being, and lead to
damage of the building’s fabric [2]. Therefore, it is of critical importance to be able to measure the extent of fungal growth
correctly in a given indoor environment. Through testing protocols, researchers aim to determine the conditions under which fungi
flourish and the consequences of fungal contamination to the occupants’ health, and to assess whether the property is in need of
remediation [3]. However, though many protocols have been implemented, no indoor fungal testing protocol has yet been
standardised. The present study aims to underline the importance of passive and active air sampling for indoor fungal testing.
2. Indoor air sampling for fungal testing
2.1. Passive (non-activated) and active (activated) sampling: Terminology
The terms passive and active sampling may be sometimes unclear. According to Aktas et al. [4,5], Heinsohn [3] and Swaebly
and Christensen [6] active (also known as aggressive or activated) sampling involves the collection of particles after the
disturbance of the air through artificial means, while passive (also known as non-aggressive or non-activated) sampling is used to
describe the collection of particles from still air. Other researchers have used the passive and active terms as means to discriminate
between air sampling through gravitational settling (e.g. sedimentation) and air sampling through the creation of an artificial
airflow (e.g. impaction, liquid impingement, filtration and electrostatic precipitation) [7-9]. It can be argued that in both cases, the
two terms attempt to define whether samples are collected from still or mixed air, respectively. However, there is a distinct
difference which relies on the time at which the air is being mixed. In the first case, the terms have been used to define whether
the air has been mixed prior to sampling, while on the second case the terms describe whether the air’s steadiness is disturbed
during sampling. Therefore, within the literature, two different uses of the terms should not be confounded. In this paper, the
terms passive (non-activated) and active (activated) sampling will be used to point to the air mixing levels prior to testing.
2.2. Passive (non-activated) vs active (activated) sampling: How they manifest in the results
According to the definitions given earlier, passive (non-activated) and active (activated) sampling refer to still and mixed air.
However, stillness or mixed-ness of air can be defined differently, which is a barrier to adopting these terms for repeatable testing
protocols. For example, Rylander [10] has shown that the mould levels measured in a room increased as the level of activity inside
the room prior to testing increased. A similar trend has been identified by Flannigan [11], who indicated that the human activity
in a restaurant affected the fungal viable counts. Therefore, the level and nature of activity within a given indoor space is influential
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on the testing outcome and unless the conditions under which the sampling is performed are well defined, classifying a protocol
as non-activated and activated does little to ensure its reproducibility.

Figure 1. Illustration of passive (non-activated) and active (activated) sampling

It is important to mention that a review of the literature indicates a prevalence of passive (non-activated) readings in fungi
assessment-related studies. Researchers have often turned to passive (non-activated) sampling under the claim that active
(activated) protocols are not reproducible [3], however it was also claimed that the passive (non-activated) protocols underestimate
the fungal biomass, which can be critical in studies estimating exposure [4-5]; in any case, many studies fail to sufficiently detail
the conditions under which these protocols were implemented or report limited control over the testing conditions. Furthermore,
to present, there is limited literature on the effect of well-defined sampling protocols to the readings, while there are no widely
accepted passive (non-activated)/active (activated) standards to ensure replicability of the testing methods. Hence, lack of a welldefined passive (non-activated)/active (activated) protocol, may result to the acquisition of sampling readings that may not be
comparable to corresponding ones from other testing sites.
3. Discussion
Researchers should give attention to the conditions under which the testing is carried out. Passive (non-activated) and active
(activated) readings do differ [5]. In the case of active (activated) sampling, disturbing the air’s stillness may increase the
concentration of airborne fungal fragments and spores, and thus could lead to the identification of fungi that could otherwise be
undetectable. However, without defining the actual air mixing levels and detailing how these manifest in the test outcomes, the
classification of sampling into passive (non-activated) and active (activated) protocols cannot provide evidence of reproducibility
of the implemented testing method. For the purpose of developing rigorous and reproducible protocols able to give answers sought
by testing, it is of utmost importance that research on the effect of passive (non-activated) and active (activated) protocols to the
air sampling readings is further developed.
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