Monitoring Factors Potentially Influencing the Built Environment Microbiome
Via Data-logging Sensors
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Abstract

Bifidobacteria are a major component of gut microbiome of breast-fed infants. Colonization of the infant gastrointestinal tract by bifidobacteria is associated with several positive health outcomes. However, it is unknown how infants acquire bifidobacteria. Two possible
hypotheses argue transmission from the mother, or alternatively, other infants. Live bifidobacteria found in built environments associated with mothers or infants may be a discriminating signature of potential transmission. In this study, designated lactation rooms were used
to disentangle these two possible sources, as breast-feeding mothers are present in these rooms without their infants. These rooms were tested for bifidobacteria and positive results were attributed to the mothers. In order to account for the possible influence of
temperature, relative humidity, and room usage on bifidobacteria deposition and survival, custom sensors were designed and installed in each room to monitor these factors and custom analysis software was written to interpret the data. Preliminary results indicate a
negative relationship between temperature and room usage, and a comparison of room usage tracking via in-room sign-in sheets confirmed the accuracy of our infrared beam-break approach to tracking room usage. Continued usage of these tools will help clarify the
mechanism by which bifidobacteria are transferred to newborn infants.
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