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What every intensivist should know about how to survive alarm fatigue 
with the F.ALARM method

Judy Edworthy a, Elif Özcan b,c,*

a School of Psychology, University of Plymouth, UK
b Department of Adult ICU, Erasmus Medical Center Rotterdam, the Netherlands
c Critical Alarms Lab, Delft University of Technology, the Netherlands

‘Alarm fatigue’ is a term which refers to the problems experienced by 
healthcare providers (HCP) in critical care which are related to the 
excessive occurrence of alarm signals (auditory or visual) which can lead 
to important alarms being missed [6,7,8,13]. Reasons for missed alarms 
include excessive not-clinically-actionable alarms, the sheer noise and 
disruption caused by the way alarms typically sound, and problems of 
confusion between alarms which might be misunderstood, or simple 
masking (acoustic occluding) of one alarm by another [3]. Alarms are 
needed for patient monitoring and helpful in identifying early signs of a 
developing problem. It is worth to take steps to reduce the likelihood of 
mistakes due to alarms in the critical care environment (i.e., intensive 
care units, emergency rooms, operating theatres). The target is to ensure 
all alarms that are needed are functioning, true (i.e., actionable), audible 
(unmasked by other alarms going off at the same time), and actionable 
(i.e., confusion is kept to a minimum). Below, we will elaborate more on 
five selected target areas that healthcare providers in critical care can 
benefit from:

Functioning

Several incidents resulting a in patients’ death have been attributed 
to alarm fatigue when the alarm was simply turned off at the time. The 
causes are often very simple, such as the alarm having been turned off 
(because the patient was moving and triggered many alarms) and was 
subsequently not switched on again. If possible, check that any key 
alarms are switched to ‘on’ and that any alarm checks are carried out on 
a regular basis. This includes checking batteries or charged status on any 
devices which are not powered by the grid. Moreover, the correct 
placing and frequent replacement of sensors provides better contact and 
can reduce false alarms. When alarms are temporarily silenced after 
patient movement, remember to turn them back on once the patient has 
stopped moving and is stable. Overall, ensure that the system is 

technically functioning.

Actionable

Non-actionable alarms tend to be the focus of alarm fatigue research 
and intervention evaluation. The main objective here is to cut down the 
number of non-actionable alarms by increasing the likelihood that any 
alarms that trigger are potentially clinically actionable. HCP tend to 
match their response rates to the actual or perceived unactionable alarm 
rate of the system (e.g., patient monitoring systems; infusion pumps and 
the anaesthetic machines) and therefore can become less concerned 
about individual alarms on the basis that they may well feel false [2]. In 
serious clinical situations this is undesirable, so it is best practice to train 
oneself to question every single patient event that triggers an alarm. If 
many of them are non-actionable, and their cause is simple, the required 
the corrections can be made. Actionable alarms prevent alarm overload 
and the resulting noise which are core components of alarm fatigue.

Limited

The number of alarms can be cut down by ensuring that the alarm 
limits are set appropriately for the patient being monitored (e.g., age, 
weight, health status). This will improve the chances that the alarms 
observed will be actionable alarms. If the alarm system allows, the onset 
of alarms could be delayed so that alarms are triggered later than they 
would otherwise do. Research shows that there is little or no conse
quence of missing true alarms by doing this [4,15]. Setting alarm limits 
might be an individual preference and change and develop through 
years of experience on the job. Remember that the narrower the limits 
are set, the more alarms will go off out of limits. Experienced critical 
care nurses might keep their alarm limits broader, thus cause fewer 
alarms. If needed, discover with them the clinical reasons for keeping 
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alarm limits broader.

Audible

Historically the audible alarms emitted by medical equipment tend 
to be very uniform in the way that they sound, which has the conse
quence that the meanings of the individual alarms that are heard on a 
regular basis could be mixed up [14]. Mostly the alarms will be tonal 
sequences that sound pretty much the same. So, from time-to-time carry 
out a little test to see if each of the alarms that is heard (ideally, those 
which do not require any action as you hear them) is recognisable. Make 
notes, or fit some words to the tones (i.e., mnemonics) if that helps. It is 
well known that clinical alarms are difficult to learn and recognise, and 
the standard which underpins alarm signals and safety has been updated 
with much better, more recognisable, meaningful sounds [9,10,12]. 
These are slowly filtering through to devices being used in hospitals. 
Alarms can follow a train sequence often all coming from a single piece 
of equipment and sound all sound quite similar causing auditory 
masking issues. It would be good practice to try to separate the alarms 
either in time or in space. If the system in use allows prioritising and 
staggering of the onsets of alarms (particularly if this is done via some 
intelligent system which prioritises the seriousness of the hazard), then 
it is better to take advantage of this. If the alarms are coming from 
different pieces of equipment, then they could be moved apart so that 
the different sources of the alarms are easier to localise because the 
devices are separated in physical space.

Repeat & Manage

If all is done to reduce the likelihood of a false (i.e., non-actionable) 
alarm, the system’s reliability increases with fewer relevant alarms. 
Repeat these tips, i.e., make sure the system is functioning and alarms are 
actionable, limited and audible for fluency and efficiency. In addition, 
share the practices that work best in your own clinical environment. 
There are differences in clinical workflows as a function of the clinical 
practice (intensive care, emergency response or surgery) and every 
hospital will have its own equipment and own clinical workflows to 
follow. Moreover, healthcare providers differing in experience, person
ality traits, risk taking behaviour and sensory sensitivity and may 
adopting methods that work best for them [5,6,8]. It is important to try 
to manage yourself to see how you respond to alarms and discuss with 
your team members what applies best to your situation or context. The 
Periodic Patient Assessments (e.g., every 2–4 h or following a clinical 
event) are essential for refining the system, enabling the team to reassess 
sensor contact and adjust limits as the patient’s condition evolves, 

ensuring the alarms remain actionable and limited. Frequent reviewing 
of the alarm history (if possible) to identify any single, frequently 
recurring non-actionable alarm, encourages staff to question every event 
and address the root cause of repetitive false alerts. Awareness of alarm 
fatigue and a consequent culture change can only be achieved if prac
tices are repeated and successes are shared within the team.

As such, we coin the F.ALARM method (Fig. 1) which refers to 
Functioning, Actionable, Limited, Audible alarms, clinical practices of 
which are advised to be Repeated and self-Managed.

In practical terms, while some elements require organizational and 
managerial responses, many can be integrated into clinical workflow 
using protocols or checklists [11] to achieve the ‘Repeat and Manage’ 
element. Moreover, aspects of alarm management and potential for 
alarm fatigue (for example, [1]) could be integrated into current prac
tice at the point where it is relevant. We identify three routine patient 
care moments to integrate F.ALARM actions: 

• Patient Admission: Where details of the patient’s condition, age, 
weight, etc., are set up, a checklist item should refer to setting alarm 
limits for that patient, which will vary depending on those factors.

• Shift Handover: Checklist items should address whether the patient 
has recently been moved or washed, had sensors replaced, or been 
involved in some other activity that might have led to alarms being 
temporarily silenced. This encourages checking that alarms have 
been turned on again. The type and frequency of alarms might also 
be directly addressed during handover.

• Discharge: When the patient is discharged, feedback provided to the 
organization should include notes on alarm management for that 
patient.

Overall, alarm fatigue is a multi-layered problem, and HCP can only 
tackle the perceptual, behavioural and layout aspects of the issue as 
exemplified above. It is important to remember that clinical activity, 
practices, and decisions equally contribute to alarm fatigue and indi
vidual efforts can play a significant role in managing alarm fatigue at the 
source. More support is needed from the critical care department man
agers and device manufacturers to further study and mitigate the tech
nical issues regarding the excessive number of alarms. For example, the 
publicly funded EU Innovative Health Initiative project entitled SASICU, 
Smart and Silent ICU is a good example of jointly developing smart 
systems to significantly reduce the number of alarms and make the 
alarms more actionable for nurses and the acoustic environment calmer 
for patients [16].

Fig. 1. F.ALARM method that can be applied by healthcare providers to self-manage alarm fatigue in critical care.
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