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in the Intensive Care Unit:
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WHO Guidelines:
What are we trying to achieve?

» Guidelines: 30 - 35dBA (max 40dBA)
» Reality: 42 - 69dBA (mean 53dBA)
> Max values: 120dBA ) 128dBA 4,
» Night values: 51 - 64dBA




Solving the wrong problem?




Sleep Measures Study:
Intervention
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EEG measured sleep

Sleep Staging by EEG with cortical arousals
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What goes bump in the night?
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What goes bump in the night?
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Teaching
Reflections
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Alone (n=47)
Uncomfortable (n=44)
Frightening (n=44)
Stressed (n=43)
Confused (n=39)
Scared (n=37)
Worrying (n=36)
Afraid (=34)




Self-identified practice change

More patient reassurance

Noise reduction

Limit unnecessary patient interaction
Reduce verbal volume

Lower alarm volume/equipment noise
Sleep promotion




Results: Sound Pressure Levels

Baseline [Post-
intervention

No of days 86 70

LAeq median [57.0 (3.2) |53.2 (5.1)
(IQR)
LC peak 124.8 115.3




Is your patient at risk because you
are not functioning at your best?

Beware of burnout!




Perceptual error
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effective care delivery. Data from both healthcare and industry
already demonstrate that loss of situational awareness contributes
toa high proportion of critical incidents.>
lany factors can cause a loss of situational awareness. Poor
training or judgement may limit the synthesis of mental mod-
els or the decisions made using them, and these may be the
focus of investigations after serious untoward incidents (SUI). Com-
parativel litle ttenton has been pad to human performance
ecifically the role of perception, in lo: ua-
Fp— Introspection, bascd on day-to-day experience,
leads us erroneously to conclude that our ability to perceive objects
ctailed, and automatic.
‘There is a general assumption that educated, trained, experience
practitioners are skilled in noticing events in their environment.
This assumption s il-founded, and it is suprisingly essy o
ate that perception is fallible. A number of stud
experimantal psychology have demonstrated that individuals fr-
quently miss conspicuous events when placed under relatively

People
to detect
the environment

Distractions

changes in

still receive

some cognitive processing

Subconscious distractor

processing has a

on task performance




Live noise management:
Can we do better?




Collaboration:
University of Southampton

»Spiral array
» 16 microphones
»Power supplies hidden

Installation setup in the ICU

>4 tiles of 16 microphones
» 8 additional microphones

»ADC block in office space
»100m fibre optic cabling

Microphone arrays



User experience design process.
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Key features

» Individual bed space values
» RAG ‘traffic light’ colour scheme
» Graphical view of SPL/shift

» Numerical average SPL/30mins

» Numerical ‘peak’ value from last 30mins
» Easy to reference key

» Ability to add noise source type & location
» Ability to request reports




Prototype draft designs
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How to protect patients?




Summary

» Noise and disturbances are a 24hr problem

» Patients feel overwhelmed in the environment
» High noise levels are a distraction risk
» Monitor for delirium in patients

» Monitor for signs of stress in colleagues
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