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• Objectives

– Promote safety of patients attached highly-controlled medical devices, such as 

an artificial ventilator, for home use

– Define consistent alarm functions of highly-controlled medical devices in home

• Background

– Patients with intractable diseases are returning to home

– Each ventilator has its own interface/meanings in alarming

– Missing alarms happen so often

– False-alarms are raised so often (Crying Wolf) 

• In this paper as the first step

– Need to know what kind of alarms are raised in real use environment and how 

often

– Investigate alarms for treatments

– One solution is to have a decision tree of alarm-raise based on each alarm-time 

duration
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The number of patients taking home 
mechanical ventilation in Japan is increasing.

Year

NIPPV TPPV

Total

2001 7,900 2,500 10,400

2015 11,339 5,461 16,800
1.6

NIPPV : Non invasive Positve Pressure Ventilation,   TPPV : Tracheotomy Positive Pressure Ventilation 
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Many ventilators are designed for hospital 

use, but have been brought to home. 
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Missing Alarm
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Crying Wolf
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Crying Wolf

One research demonstrated that 72% to 99% of clinical 
alarms are false. 

The high number of false alarms  lead to 
desensitization to alarms and missing alarms. 

Patient deaths
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The alarm delivery system for patients with 

intractable diseases at home
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Research of Alarms of Home Medical Equipment

Patient: a pediatric patient with

intractable disease who had received a

tracheostomy and attached to an

artificial ventilator and pulse oximeter at

night.

Data collection period: one year

from June 1st 2018

to May 31st 2019

The total number of measured days :

327 days (artificial ventilator)

269 days (pulse oximeter)

Pulse oximeter

Gateway

Artificial ventilator
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Frequency and duration of alarms

0.6
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Decision of alarm priority and medical 
treatment assuming alarm-priority “Middle”
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Alarm priority and time duration for notification 

> 75th percentile > 75th percentile x 2
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Expected alarm reduction effect
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Conclusion of this presentation and future 

works
• Implemented an alarm-delivery system for a pediatric patient with 

intractable disease with cooperation of the family of the patient under 

the study approval

• Proposed a prototype false-alarm reduction mechanism in the system 

and investigated alarms for one year

• Focused on alarm duration of alarm codes and their triggering 

mechanism

• Currently working on alarm optimization and designing an alarm 

delivery taking advantage of home IoT network

• In future, expect consistent alarm meanings of medical devices at home 

and also the hardware interfaces
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