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The aim of this study was to identify the environmental variables in a critical care unit (ICU) that
have the most significant impact on patient health and to determine whether functional data analysis
(FDA) is a useful method for analyzing continuous data obtained from wearable devices. Physiological
and environmental data were collected from 77 patients using wearable devices through an IoT platform.

FDA is a field in modern statistical science that allows to analyse complex data objects (e.g.
vectors, curves, images ...) that provide more information than traditional multivariate analysis. We used
FDA tools to identify the environmental variables that were most strongly correlated with physiological
variables, and tested linear and non-linear regression models to predict patient health outcomes.

Our analysis revealed that the average noise intensity in the ICU was the most important variable,
together with the previous 15-minute interval functional curve for a given health outcome. These results
show that ICU noise levels have strong impacts on cardiac frequency, systolic blood pressure, and di-
astolic blood pressure. Our results also suggest that FDA is a useful method for analysing continuous
data from wearable devices and that interventions to reduce noise levels in the ICU may have significant
positive effects on patient health outcomes.
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