
● Alert fatigue co-occurs with high volumes of alerts, especially when they are irrelevant to 
current workflows or are redundant (Ancker et al., 2017)

● Alert fatigue is generally measured in number of overrides or other behavioral metrics, 
while only select subjective measures are reported in the literature (Ashrafi et al., 2017; Cho et 
al., 2016; McGreevy, et al., 2019)

● The dominant paradigm for investigating alert fatigue is typically limited to archival analysis 
of EHR data (e.g., Elias et al., 2019)

● Archival analyses may be subject to limited generalizability and suffer from a lack of 
experimental control

○ Hypothesis 1: High alert redundancy will result in higher levels of subjective alert fatigue, 
but lower levels of workload.

○ Hypothesis 2: Subjective alert fatigue and workload will be lower as a result of alerting 
within operator workflow.
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Why investigate alert fatigue?

There was a significant main effect of alert redundancy on the 
average dwell time (time spent before reacting to an alert) , F (2, 

191) = 3.829, p = .02, η2 = 0.04.

When a more diverse array of alerts was shown to participants, 
they spent more time dwelling upon whether they had 

previously encountered a given alert.

Method/Experimental Task

Future Directions + Implications

Low Redundancy Leads to Increased Dwell Time 
Prior to Acting Upon Alerts

Results
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● Future Direction: Investigate in a healthcare provider population using alerts they 

experience in their work environment, as the generalizability of these results to providers may 
be limited.

● Strength: Effect sizes were calculated through this experiment with factors known to impact 
alert fatigue experimentally controlled and manipulated. Level of redundancy was found to 
have a robust effect on accuracy.

● Future Direction: Behavioral measures of alert fatigue (accuracy and dwell time) were 
uncorrelated with the subjective measure of alert fatigue → measures of subjective alert 
fatigue should be collected more often in informatics research.
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Low Redundancy Leads to Decreased                 
Accuracy of Alert Dismissals

High Redundancy Causes High Workload 
in the Variable Condition

There was a significant interaction between alert ratio and the 
level of alert redundancy on workload, F (2, 189) = 3.21, p = .04, 

η2 = 0.03. 

Participants had to remember which alerts were repeated and 
which alerts were new more often in the High Redundancy 

condition. This extra effort, along with an unpredictable 
(variable) alert ratio, may cause higher workload. 

There was a significant main effect off the level of alert 
redundancy on accuracy, F (2, 198) = 381.88, p < .001, η2 =.79

Participants struggled to catalog the body of alerts when 
redundancy was low, as alerts repeated infrequently throughout 

the task in this condition.

● 201 participants collected from a university 
population

● Alphabetization task required participants 
to sort a list of 100 names, first from A to Z, 
and then again from Z to A

● During task performance, participants 
were sent to a screen which showed an 
alert. Participants were asked to accept an 
alert the first time it was presented, and 
dismiss the alert on subsequent 
presentations

● Independent variables:
○ Alert Redundancy (low, medium, high)
○ Point of Interruption (drag, drop)
○ Consistency (variable interval, fixed interval)

● Dependent variables
○ Accuracy
○ Dwell time
○ Alert fatigue (Cho et al., 2016; Ashrafi, Mehri, & Nehrir, 2017)

○ Workload: NASA TLX (Hart & Staveland, 1988)

● Other self-report measures
○ Situation awareness
○ Participant strategy
○ Emotional response: SPANE (Diener et al., 2010)

The present study manipulates variables shown to affect alert fatigue to understand the 
strength of their effects in a novel experimental design.

*Four outliers >3SD above mean were removed from this analysis


