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Abstract: Sound exposure in the hospital can have deleterious effects on patients and
practitioners.1 Clinicians perform worse on tasks involving patient monitoring in noisy
and highly attentionally demanding environments.2,3 Research on the signaltonoise
ratio of alarms can decrease the overall sound exposure by decreasing the alarm
fraction contribution of total sound.4,5 (Word count: 50)
Poster/Oral Presentation Description: Alarms in the ICU sound frequently and 85
99% of cases do not require clinical intervention.6 As alarm frequency increases,
clinicians develop ‘alarm fatigue’ resulting in desensitization, missed alarms, and
delayed responses.7 This is dangerous for the patient when an alarmprovoking event
requires clinical intervention but is inadvertently missed. Alarm fatigue can also cause
clinicians to: set alarm parameters outside effective ranges to decrease alarm
occurrence, decrease alarm volumes to an inaudible level; silence frequently
insignificant alarms; and be unable to distinguish alarm urgency.8 Since false alarm and
clinically insignificant alarm rates reach 8099%, practitioners distrust alarms, lose
confidence in their significance, and manifest alarm fatigue.9 Yet, failure to respond to
the infrequent clinically significant alarm may lead to poor patient outcomes. Fatigue
from alarm amplitude and nonspecific alarms from uniform uninformative alarms is the
postmonitor problem that can be addressed by understanding the psychoacoustic
properties of alarms and the aural perception of clinicians.10
Our experimental paradigm will determine nearthreshold auditory perception of alarms,
and then use clinical scenarios to determine the stimulusresponse relationships for
changes in auditory alarm intensity, spanning negative to positive signaltonoise ratios
(SNRs), when performing an audiovisual secondary task designed to tax attentional and
decisional resources. The result will be a stimulusresponse curve in dB above ambient
noise.
Results show nearthreshold auditory perception of alarms is around 27 decibels (dB)
from background noise at 60 dB. Additionally, with visual offset of a patient monitor,
there is preserved performance measured by an Inverse Efficiency Score (IES =
Response Time/Accuracy) at 11 dB as compared with +4dB with worsening at more
negative SNRs. Thus, clinician performance is maintained with alarms that are softer
than background noise. These results can inform future work on alarm fatigue to address
the music perception and cognition components of novel psychoacoustic alarm
presentations in concordance with existing standards (IEC 6060118).11,12 (Word count:
306)

Figure: Clinician Performance (Response Time and Accuracy) Across Varying SNRs of Auditory Alarms
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