Arbiter – A Simulator for the Design and Evaluation of Patient Monitoring Displays
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Aims

We present the Arbiter simulator which we are using to evaluate novel auditory displays of patient physiological data.   

Background
In critical care new displays are expected to change the way medical professionals conduct their tasks. New displays may produce increases in efficiency and safety but unforeseen problems may have catastrophic effects on people’s lives [1, 2], often because the devices have not been developed using human factors principles and have not received thorough testing prior to use in critical care. Full scale patient simulators have existed for some time [3] but they are expensive to hire and normally do not offer any rapid prototyping support for new displays.
Methods
Arbiter is PC simulator based on the Body™ Anesthesia Simulator library. We have constructed a configurable research environment that allows for the development of new auditory displays and visual displays and the creation of scenarios for evaluation. Since Arbiter can be configured to emulate existing patient monitoring systems it can also be used to identify problems with both existing and new display designs.
Results
We are using Arbiter to design and evaluate auditory displays (sonification and earcons) for patient monitoring in the operating theatre. So far Arbiter has been used in 14 laboratory based studies to examine attentional, perceptual and workload issues associated with patient monitoring.
Conclusions
Arbiter is a powerful simulation environment which can help designers and researchers understand how information might be delivered to medical professionals in ways that increase patient safety and reduce staff workload.
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