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Alarm Management: 
Learning Objectives

• State why nuisance alarms are a patient safety 
hazard

• Recognize how best practice interventions reduce the 
number of non-actionable alarms.

• Identify innovative ways to reduce alarm burden 
using alarm profiles and maximizing capabilities of 
clinical alarm devices



Vent

ECMO



Staff
Overwhelmed

Nuisance 
Alarms

Quantity
Of Alarms

Staff
Desensitized

5

Alarm Fatigue: 
Lack of response to an 
alarm due to excessive 

numbers (most of which 
are false/non-actionable) 

resulting in sensory 
overload and 

desensitization

THE GOAL OF AN ALARM SIGNAL SHOULD BE:
TO INFORM AND THEN MOVE THE NURSE TO AN APPROPRIATE 

ACTION
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Background 
More is not better
Nuisance alarms = non-actionable (patient status), false alarms 
(technical)
Concept of “alarm fatigue” – difficult to define
Case studies that demonstrate alarm burden is a patient safety issue.
• “new nurse” – too many alerts – hit acknowledge on her middleware 

device
TJC/Policy driven best practice change

Individual clinical areas remain high in alarm numbers
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Clinician Perspective

Alarm signals should be 
about redirecting our 
attention from something 
that’s less important to 
something that’s more
important.  
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CVSICU Alarms/Bed/Day 
Trend Chart
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Take-away
From CVSICU study
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• Staff and unit leadership buy-in is key

• Project management team

• Transparency of data across ICUs

• Identified a lack of:
• staff education on the specifics of device function
• staff confidence
• unit-based alarm management champions
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The DATA
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The PULSE trial  - a 5-year multisite randomized clinical trial to 

evaluate the implementation of the AHA Practice Standards for 

ECG Monitoring on nurses' knowledge, quality of care including the 

appropriateness of monitoring, and patient outcomes (Funk et al., 

2013).  Patients who have top priority for ST-segment monitoring 

include those at significant risk of myocardial ischemia that, if 

sustained, may result in acute myocardial infarction (MI) or 

extension of the MI.  It is not appropriate for all patients to be 

monitored for myocardial ischemia.  Data from the study supports 

development of alarm profiles to target patients appropriate for ST 

elevation alerts and those where ST elevation alerts lead to non-

actionable alarms.  
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The PULSE study results demonstrated that:

Patients with: 

• intermittent ventricular pacing

• left bundle branch block and 

• intermittent right bundle branch block 

should not be continuously monitored for ST-segment changes 

and would trigger frequent false ST-segment alarms.  

The finding indicates that this subset of patients would benefit 

from alarm profiles.
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Innovative Alarm Reduction Strategy 
Targeting Non-actionable alarms 
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Patient clinical alarm profiles are preset 

limits and are highly configurable. Profiles are 

helpful for defining alarm limits based on age 

range or disease conditions. 
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STEP 1



STEP 2



STEP 3
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STEP 4
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When is it appropriate to place a patient on 
ST OFF Profile Default Setting? 

Pacemaker On
Left Bundle Branch Block
Dilated Cardiomyopathy
No h/o CAD or ischemic events
H/o CAD but patient has pacemaker ON
Patient has a very remote h/o CAD, admitted w/o 

symptoms of acute coronary syndrome and for 
another diagnosis
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Findings

Phase I
a) Baseline Alarm Data: 

Identifying the Problem 
of High Number of 
Alarms in CCU.

b) Project management 
team formed with unit 
and hospital leadership 
buy-in

Start of ST Alarm Profile 
Project:
a) Staff education
b) Staff awareness of 

risks associated 
w/alarm fatigue

RESULTS: 44% reduction in total number of 
alarms/bed/day over 1 year. Evidence of sustainability 
of best practice initiative to reduce alarm burden in CCU 
using population specific alarm profiles
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• Terminal patients with an ordered DNR status 

causing excessive alarms for non-actionable 

reasons. Defining a “comfort care only” alarm 

profile may eliminate unnecessary alarms.

COMFORT CARE ALARM 
PROFILE
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Setting the bedside monitor to “Comfort Care” 
profile to prevent inappropriate 

alarm notifications
• All patient parameters will be set to extreme limits preventing all 

parameter alarms except HR Lo, which will be set to 0 BPM
• All Arrhythmia detection will be stopped
• AVOA monitor feeds will be discontinued, so other rooms’ displays 

will not split for the Comfort Care patient
• AVOA “Receive” is also disabled so that family members are not 

disturbed by other patients’ alarms
• The Color Scheme on the monitor is changed to make it easy for ALL 

staff to identify the Comfort Care default is active
• Other than HR Lo, no patient alarms will be heard at the CIC nor will 

they be sent to mobile devices (pagers, Wi-Fi phones).
• * Technical alarms (Leads Fail, etc.) will still be active and sound at the 

CIC and sent to mobile devices
• *The care unit’s normal profile will automatically return upon monitor 

discharge of a patient.



Normal Default Profile display

Current default set being used
Regular color 

scheme



Verify COMFORT CARE profile

COMFORT CARE profile Arrhythmia detection OFF

New color scheme

Limits set to 
extreme
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Barriers to Accurate, Actionable 
Alarms

Barrier to Accurate, Actionable 
Alarms = Technological Errors

High sensitivity with low specificity = alarm fatigue.



Decrease 
Alarm 

Fatigue

THE CHALLENGE IS: 
Maintaining a Balance 

Between 
Alarm Management Strategies 

to Decrease Alarm Burden 
and 

Maintaining Patient Safety

Maintain 
Patient 
Safety
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• Collaborate with Monitor Device Manufacturers to 
Improve the Specificity of Alarms and Decrease the 
Number of False Alarms

• Data needed to understand what practice and device 
manufacturer changes need to be made – to improve 
efficiency in patient care, improve staff satisfaction, 
improve patient safety and improve response time to 
“real changes in patient hemodynamics”.

FUTURE WORK TO BE DONE….
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• Expansion of population specific clinical alarm 
profiles: COPD, MCSD, fragile elderly patients, 
tracheostomy patients.

• Time Trigger Alerts – HR, SBP, SPO2

• Algorithms based on criticality of drugs
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