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1981





Hospitals excited about new monitors for patients 

that were developed in 1960’s, 70s and 80’s

Medical devices with alarms were considered aides 

to nurses and patient care

Rise of private rooms
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Listen
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Listen to patients
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Make Decisions

Improve quality



Imagine if you or a loved-one were to enter the 

hospital.

What would be your expectations?

• Excellent care?

• Attentive and focused caregivers?

• Authority to provide care?

• The most sophisticated technology?

• Clear focus on policy?



Imagine a product that would deliver:

Knowledge about 

medical device 

settings

Authority to make 

decisions based 

on policy

Content in a 

mobile, secure 

timely system



Where are we now?
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400,000



Medical mistakes are the 

third greatest cause of 

death in the United States 

after Heart Disease and 

Cancer 



In the 1990’s Visual and Audible alarm standards 

beginning as “flashing lights and beeping sounds”

Narrow scope of standards meant not wide adoption

Phillips Healthcare/CGA, Regulations and Standards, D. Osborn, Sept. 19, 2011,  ISO 9703-1 1992 and ISO 9703-2: 1994



IEC 60601-1-8 published in 2003 included new 

standards including:

• High, Medium and Low priority sounds, colors and 

rhythms

• Inconsistent use of terminology such as alarm 

signal, alarm limit, mute, silence, suspend

• Devices may have a service life of 10 years or more

Phillips Healthcare/CGA, Regulations and Standards, D. Osborn, Sept. 19, 2011,  ISO 9703-1 1992 and ISO 9703-2: 1994



Today as many as 14 devices with alarms 

monitor a single patient in Intensive Care Units

Ventilators, pumps, patient activity, and devices that measure vital signs 

such as pulse, heart rhythms, blood oxygen saturation and respiration

AAMI Webinar, How to Identify the most Important Alarm Signals to Manage, 10/30/2013



A recent study at the University of California, San 

Francisco examined  5 ICU wards over 31 days 

with 461 patients

2,557,760 audible and non audible alarms,

Averaged 187 audible alarms per patient/bed/day

80-99% of alarm signals false or non-actionable

Drew BJ, Harris P, Zègre-Hemsey JK, Mammone T, Schindler D, et al. (2014) Insights into the Problem of Alarm Fatigue with Physiologic Monitor Devices: A 

Comprehensive Observational Study of Consecutive Intensive Care Unit Patients. PLoS ONE 9(10): e110274. doi:10.1371/journal.pone.0110274



Stress on care providers results in “Alarm Fatigue”

• Missed alarm signals

• Delay in response 

• Devices adjusted to silence or decrease volume

• Fatigue that may contribute to non-alarm related 

mistakes

It is estimated that between 85 and 99 percent of alarm signals do not 

require clinical intervention, such as when alarm conditions are set 

too tight; default settings are not adjusted for the individual patient or 

for the patient population

http://www.pwrnewmedia.com/2013/joint_commission/medical_alarm_safety/downloads/SEA_50_alarms.pdf

http://www.pwrnewmedia.com/2013/joint_commission/medical_alarm_safety/downloads/SEA_50_alarms.pdf


Joint Commission Top 10 list

Source: Health Devices 2014 November. ©2014 ECRI Institute - www.ecri.org/2015hazards



Technical Solutions

Central 

Monitoring

Escalation of 

alarms to 

additional care 

providers

Interconnect all 

alarm devices

Remote location 

by expensive 

technicians

Escalation may 

increase quantity 

of alarm signals

Not all devices 

compatible – no 

standard protocol



National Patient Safety Goals
NPSG.06.01.01:  Improve the safety of clinical alarm systems:

• Phase I, January 2014 

• Hospitals to establish alarm safety as an organizational 

priority

• Identify the most important alarms to manage based on their 

own conditions

• Phase II, January 2016

• Develop hospital-specific policies and procedures

• Educate clinical staff about alarm management

© 2015 The Joint Commission - http://www.jointcommission.org/assets/1/6/2015_NPSG_HAP.pdf

http://www.jointcommission.org/assets/1/6/2015_NPSG_HAP.pdf


Hospitals working to measure and adjust:
Boston Medical studied audible cardiac alarms, captured data:
• Alarm Levels - Crisis, Warning and Advisory

• Findings

• Warning alarms sometimes missed. Staff often delayed responding

• Audible alarms with self reset capability were most excessive and 

contributed to clinical alarm fatigue.

• Changes to alarm settings were safe and reduced non-actionable 

alarms

• Reduced weekly alarms to 1/8 of pre-study levels

© 2013, Boston Medical Center, 5/1/2013 – Medical Device Alarm Safety in Hospitals



Imagine the ideal nursing care situation:

• Calm and organized environment

• Knowledge about hospital priorities

• Clear understanding on roles and responsibilities

• Well trained on settings for monitoring devices



ASIM  - Alarm Signals Instruction Manual

• Secure web-delivery

• Mobile-device compatible

• Knowledge base of hospital-

specific inventory

• Hospital-specific policy for 

authority



ASIM  - Alarm Signals Instruction Manual

• Patient bed-side

• Onboarding 

• Continuing education

• Provides proper alarm 

settings based on:
• Patient population

• Individualized

• Match hospital policy

American Association of Critical-Care Nurses. (2013). Alarm management (AACN Practice Alert). Aliso Viejo, CA: Author.



ASIM  - Alarm Signals Instruction Manual

• May reduce false and non-

actionable alarms
• Improved parameter ranges

• Alarm signal delays for self-

resetting conditions

• Improves nurse confidence

• Who can adjust settings

• When settings may be adjusted

• Inclusion in Electronic Health 

Record
Best Practices for Alarm Management: Kaiser Permanente, Children’s National Medical 

Center, and The Johns Hopkins Hospital, March 5, 2014



ASIM  - Alarm Signals Instruction Manual

See it in action:

• https://sites.google.com/a/mymail.vcu.edu/seh/

• http://seh2014.weebly.com/

https://sites.google.com/a/mymail.vcu.edu/seh/
http://seh2014.weebly.com/


ASIM  - Alarm Signals Instruction Manual

See it in action:

• Wikitude – Image recognition app

• Clickable Paper by Ricoh



QUESTIONS?
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