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Abstract

Incidents and accidents related to alarm sounds of electronic medical devices used in hospitals are increasing
every year. It has been reported that the cause is alarm fatigue (including carelessness due to becoming
accustomed to the alarms) by the medical staff involved in the hospital department where the total time for the
alarming sound exceeds ten hours per day. Alarm fatigue commonly occurs, and responding to alarms and
improving the systematic hospital environment are difficult in such situations. ~As such, in the medical field,
countermeasures against these problems are urgently required. Accordingly, the purpose of this study was to
make a prototype of an original alarm sound that medical staff can react to even in a hospital environment
where alarm fatigue occurs or where it may occur. The alarm sound of medical device is specified by JIS, but
in order to draw more attention, in this study, we prototyped an alarm sound based on auditory sensitivity such
as maximum audible frequencies and unpleasant audible frequencies. From a questionnaire given to 85 people,
we selected notable maximum audible frequencies (3kHz, 4kHz, 4.5kHz, 5kHz, 5.5kHz) and unpleasant
audible frequencies (11kHz, 12kHz, 13kHz, 14kHz, 15kHz) and prototyped the original alarm sound. A
questionnaire and an electroencephalograph were used to evaluate the original alarm sound. As a result, we

were able to prototype an original alarm sound that attracts more attention than the existing alarm sound.
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Fig.1  Interview survey environment
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Fig.2 Questionnaire results on maximum audible

and unpleasant audible frequencies
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Tablel Questionnaire results on maximum audible

and unpleasant audible frequencies (top 5)

Maximumaudible(kHz) 3 4 45 5 55

Discomfort audible (kHz)

11 12 13 14 15
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Table2  Top3 sound combinations based on Tablel
1 2 3
Maximum audible frequency 4 5 45
Discomfort audible frequency(D 11 14 14
Discomfort audible frequency@ 13 15 15
(kHz)
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Fig.4 An example of measurement results

(brain waves)

Table3 Comparison of original alarm and existing

medical device alarm

4 kHz 4.5kHz
11 kHz 14 kHz
13 kHz 15 kHz
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Fig.3 Original alarm
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Syringe | Bedside | Original
Relax
pump monitor alarm
Amplitude(uVp-p) 24.5 29.5 33.6
Frequency(Hz) 6.4 10.6 13.38
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