
Interruptions – Evidence Synthesis 

 

How often do people get interrupted? 

Geraci (Geraci & Geraci, 1994) studied 13 triage nurses and found that ‘nonprimary,’ 

telephone or triage functions interrupted 54% of all patients who were seen for triage. These 

interruptions notably increased pre-triage waiting times for all patients who were interrupted 

and the number of interruptions and length of time spent waiting to see the triage nurses were 

significantly correlated.  

Chisholm looked at the interruptions to the work of emergency physicians and found that, over 

three hours the average number of interruptions was 30.9 and the mean number of breaks-in-

tasks (needing more than 10 seconds attention and resulting in changing tasks) was 20.7 

(Chisholm, Collison, Nelson, & Cordell, 2000). Chisholm (Chisholm, Dornfeld, Nelson, & 

Cordell, 2001) also compared emergency physicians with primary-care physicians and found 

that emergency physicians experienced more interruptions and managed more patients 

concurrently than primary-care physicians but that primary-care physicians spent more time 

performing simultaneous tasks.  

Coiera (Coiera, Jayasuriya, Hardy, Bannan, & Thorpe, 2002) studied communication among 

clinical staff in the emergency department and found that 30.6% of all communications 

between staff could be classified as interruptions giving an average of 11.15 interruptions per 

hour. Coiera concluded that “the combination of interruptions and multiple concurrent tasks 

may produce clinical errors by disrupting memory processes.” Spencer (Spencer, Coiera, & 

Logan, 2004) also found that a third of communication events could be classified as 

interruptions averaging 15 interruptions per person per hour and that senior medical and 

nursing staff experienced higher rates of interruption than junior medical staff. Fairbanks 

(Fairbanks, Bisantz, & Sunm, 2007) found that in adult areas interruption rates ranged from 6.9 

per hour for attending physicians to 0.5 per hour for bedside nurses while in paediatric areas 

they ranged from 3.6 per hour for attending physicians to 0.3 for bedside nurses. 

Laxmisan (Laxmisan et al., 2007) found that interruptions in the emergency department were 

prevalent and diverse in nature. On average, there was an interruption every 9 and 14 minutes 

for the attending physicians and residents respectively and there were gaps in information flow 

due to multitasking and shift changes. Laxmisan concluded that the nature of the 

communication process is complex and cognitively taxing for the clinicians which can 

compromise patient safety.  

Westbrook (Westbrook, Ampt, Kearney, & Rob, 2008) found that on average doctors were 

interrupted every 21 minutes. In another study (Westbrook et al., 2010) she found that doctors 

were interrupted 6.6 times per hour. 11% of all tasks were interrupted, 3.3% more than once 

and doctors multi-tasked for 12.8% of the time. Interruptions were associated with a significant 

increase in time on task and doctors failed to return to 18.5% of interrupted tasks. 

Jeanmonod (Jeanmonod, Boyd, Loewenthal, & Triner, 2010) found that physicians were 

commonly interrupted in all clinical activities but most frequently during reviewing of data and 

charting. Bedside interruptions occurred 26% of the time and had a negative impact on patient 

satisfaction. The majority of interruptions were initiated by another healthcare provider. 



Weigl (Weigl, Müller, Holland, Wedel, & Woloshynowych, 2016) found that emergency-

department personnel’s workflow was interrupted on average 5.63 times an hour with 30% of 

time being spent on multi-tasking activities. There were negative associations between ED 

personnel’s mental workload and patients’ perceived quality of care but workflow interruptions 

were also linked to better patient-related information on discharge and a better overall quality 

of transfer. 

Berg (Berg et al., 2013) observed 18 licensed practical nurses, registered nurses and medical 

doctors at two Swedish emergency departments for two hours each. The interruption rate was 

5.1 interruptions per hour. Preparation of medicine was the most-frequently interrupted activity 

(28.6%). Face-to-face interaction with a colleague was the most-common way to be interrupted 

and the most-common places for interruptions to occur were the nurses’ and doctors’ stations 

(68%). Medical doctors were the profession interrupted most often and were more often 

recipients of interruptions induced by others. Most (87%) of the interrupted activities were 

resumed. Clinicians often did not regard interruptions negatively. Negative perceptions were 

more likely when the interruptions were considered unnecessary of when they disturbed the 

work process.  

Li (Li et al., 2015) studied the work patterns of registrars and found that they spent 69.2% of 

time working at patients’ bedsides, 49.6% in professional communication and 39% accessing 

information resources. 53.8% of their time was spent with other ICU doctors and 29.2% with 

nurses. They spent a quarter of their time multi-tasking and had a higher interruption rate than 

ward clinicians but a lower rate than ED doctors.  

Cole (Cole, Stefanus, Gardner, Levy, & Klein, 2016) studied the effect on interruptions on 

common nursing interventions in the emergency department. Cole found that the average time 

spent on an uninterrupted intervention was 296.47 seconds while on an interrupted 

intervention it was 682.02 seconds. Controlling for intervention type interrupted interventions 

were 19% longer than uninterrupted ones. Family/patient interruptions affected duration the 

most, while staff interruptions affected the intervention time least. 

Sharma (Sharma et al., 2017) studied interruptions to the discharge process. Sharma found that 

discharges required an average of 69.2 minutes of work but required 3.7 hours to complete 

from start to finish. For each discharge staff were interrupted an average of 5.5 times and 

switched tasks 8.7 times. Sharma concluded that “clinicians were … found to experience several 

workflow inefficiencies and interruptions.” 

Ratwani (Ratwani, Fong, Puthumana, & Hettinger, 2017) looked at the way physicians managed 

interruptions. Physicians were interrupted on average 12.5 times an hour. When participants 

were interrupted they were often working on their computer. Participants almost always 

immediately engaged the interruption task (75.4% of the time), followed by multi-tasking 

(22.2%). Physicians rejected or delayed interruptions less than 2% of the time. 

 

What causes interruptions? 

Brixey (Brixey et al., 2005) found that nurses were both the recipients and initiators of 

interruptions. Telephones, pagers and face-to-face conversations were the most common 

sources of interruptions. Another study by Brixey (Brixey et al., 2007) found that the physical 



environment also contributed to interruptions in workflow because of physical design and when 

supplies were not available. 

Weigl (Weigl, Müller, Zupanc, Glaser, & Angerer, 2011) found that telephones and bleepers 

were the most frequently recorded type of work interruption. In 2017 Weigl (Weigl, Beck, 

Wehler, & Schneider, 2017) studied ED physicians and nurses finding an overall interruption 

rate of 7.51 interruptions an hour. Interruptions were mostly caused by ED colleagues of 

another profession (27.1%), by ED colleagues of the same profession (24.1%) and by 

telephones/bleepers (21%). Interruptions most frequently occurred referring to a parallel case 

under care (30.3%), the current case (19.1%) or ‘coordination activities,’ (18.2%). Interruptive 

communication related to parallel cases significantly increased ED providers’ stress levels. 

Park (Park, Lee, & Chen, 2012) found that electronic medical records “aggravated doctors’ 

multi-tasking due to flexibility in the system use allowing more interruptions.” 

Allard (Allard, Wyatt, Bleakley, & Graham, 2012) studied interruptions to the practice of a 

consultant emergency physician. He was interrupted on average six times an hour with a mean 

number of 2.44 outstanding tasks recorded on each occasion of interruption. Verbal advice, 

telephone calls, and interpretation of x-rays were the most-common forms of interruption. 69% 

of the interruptions were defined as successful resulting in over-riding and suspension of the 

original task with the most successful being calls to the resuscitation room. Interruptions from 

electronic telecommunications systems made up 33% of the total with success dependent on 

the type of communication system but telephone conversations were rarely interrupted (16%).  

Ghazanfar (Ghazanfar, Honoré, Nielsen, Andersen, & Rasmussen, 2012) studied interruptions 

to admissions interviews. 50 admissions interviews were observed – on average they were 

interrupted twice. Interruptions were mostly caused by phone calls from physicians or nurses 

or by nurses asking advice on problems with other patients and the mean length of an 

interruption was 7.1 minutes. 

A study of paging by Fargen (Fargen, O'Connor, Raymond, Sporrer, & Friedman, 2012) found 

that most pages were non-urgent and were received during important patient-care activities. 

Fargen concluded that “a viable solution must address the work context of the individual being 

paged and the individual initiating the page to ensure that urgent communications are properly 

prioritized and attended to.” 

Johnson (Johnson, Motavalli, Gray, & Kuehn, 2014) studied interruptions to the work of 

emergency nurses doing triage. She found that categories of interruptions to work included: 

provision of conveniences to visitors, co-worker related interruptions, patient-care-related 

interruptions and locating of family members in the emergency department. On average the 

nurses had seven interruptions an hour – only 22% of which related to patient care. These 

included: opening the door (33%), providing conveniences to visitors (21%), waiting patients or 

family members asking ‘how much longer?’ (14%). 

Blocker (Blocker et al., 2017) found that emergency physicians experienced an average of 

11.21 interruptions an hour. These were most frequently face-to-face from other physicians 

(26%), face-to-face from nurses (21.7%) and ‘environment’ (20.8%). The length of interruptions 

increase as their priority did but 53% of interruptions were considered low priority. 



Westbrook studied the links between interruptions and prescribing errors and found that 

physicians experienced 7.9 interruptions an hour. While prescribing clinicians were interrupted 

9.4 times an hour and mistakes increased significantly if physicians were interrupted or multi-

tasked while prescribing. Having below-average sleep led to a fifteen-fold increase in clinical 

error rate. Working memory was protective against errors, for every 10-point increase in it 

there was a 19% decrease in prescribing errors. 

 

What are the effects of interruptions? 

Cioffi (Cioffi, Salter, Wilkes, Vonu-Boriceanu, & Scott, 2006) found that distractions and 

interruptions led to the failure of clinicians to respond to abnormal vital signs. 

Monk (Monk, Trafton, & Boehm-Davis, 2008) found that the time to resume task goals after 

an interruption varied depending on the duration and cognitive demand of interruptions.  

Pham’s (Pham et al., 2011) study of medication errors in the emergency department found that 

distractions were responsible for 7.5% of them.  

In a review article Burley (Burley, 2011) found that interruptions occurred more often in 

emergency departments than primary-care settings and that senior doctors and senior nurses 

were interrupted more often than other staff. Burly concluded that “these interruptions can 

increase information overload, leading to medical errors and adverse clinical outcomes.” 

Franklin (Franklin et al., 2011) found that 21% of decisions made in the emergency department 

were influenced by interruptions or distractions. 

Morrison (Morrison & Rudolph, 2011) argues that the build-up of interruptions can shift the 

dynamics of the emergency department from an adaptive, self-regulating system into a fragile, 

crisis-prone one with the accumulation of small interruptions having disproportionately large 

effects. Morrison argues that emergency departments have tipping points, thresholds beyond 

which a vicious cycle can lead rather quickly to the collapse of normal operating routines.  

In an experimental study Monteiro (Monteiro et al., 2015) looked at the effects of interruptions 

on emergency-department physicians and residents. She found that diagnostic accuracy was 

related to experience but not interruptions or time pressure. Emergency physicians were more 

accurate than residents and responded more quickly. Instructions to proceed quickly and 

interruptions reduced response time but had no effect on accuracy. 

Forsberg (Forsberg, Muntlin Athlin, & von Thiele Schwarz, 2015) interviewed nine nurses 

working in emergency departments in Sweden. She found that three main themes emerged 

from the interviews which were: ‘multitasking – an attractive pre-requisite for ED care,’ ‘multi-

tasking implies efficiency,’ and ‘multi-tasking is not stressful.’ From these core concepts an 

additional theme emerged which was ‘[multitasking] does not cause errors – at least for me.’ 

Berg (Berg et al., 2016) interviewed 10 physicians and 10 registered nurses to see which 

interruptions they found distracting and which they didn’t. This was linked to the clinician’s 

constitution, external factors of influence and the nature of the interrupted task and the same 

type of interruption could be perceived as either non-disturbing or disturbing depending on the 

circumstances in which the event occurred.  



Skaugset (Skaugset et al., 2016) reviewed the literature on multi-tasking – defined as the 

performance of two tasks simultaneously – and found it was not possible except when 

behaviours become completely automatic. Rather physicians switch rapidly between small tasks 

which can cause disruption in the primary task and may contribute to error. 

Valent (Valent et al., 2016) looked at human factors in the emergency department and found 

that while sleep hours were not associated with the risk of injuries there was a significant 

increase in risk associated with fatigue, rush, distraction, emergency situations, teaching or 

being taught by someone, non-compliant patients, a bloody operative/work field, excess noise, 

complex procedures and anger. 

 

 

How can interruptions be reduced/dealt with? 

France (France et al., 2005) studied the use of an electronic whiteboard and found that using 

one meant that “physicians in our study performed more tasks and were interrupted less than 

physicians studied previously.” However, he concluded that temporary interruptions appear to 

be a major source of inefficiency in the ED, and likely a major threat to patient safety and that 

face-to-face interruptions persist even in the presence of advanced IT systems. 

Levin (Levin et al., 2006) found that a computerised triage system reduced the duration of 

interruptions in an emergency-department triage process. 

Solvoll (Solvoll & Scholl, 2008) looked at the problem of interruptions from mobile phones 

and suggested a system that would interrupt signals from the existing communication system 

before they were sent out to mobile devices. The signals would then be routed through a 

context-aware system, paired with context information and screened by the doctors reducing 

the number of interruptions. 

Ernst (Ernst, Weiss, & Reitsema, 2013) found that a hands-free communication device did not 

lead to a reduction in the number of interruptions but did shorten the length of calls. 

Heng (Heng, 2014) studied ways of teaching emergency-department residents to cope with 

multi-tasking and argued that deliberate attempts should be made to teach residents pitfalls and 

coping strategies through the formal curriculum, role modelling by lecturers and simulation 

training. He concluded that the best way to evaluate multi-tasking ability in residents is by direct 

observation. “EM residents should be deployed in work environments commiserate [sic] with 

their multi-tasking ability and their progress should be graduated after identified deficiencies 

are remediated.” 

Papadakos (Papadakos, 2014) examined electronic distractions and argued that the first step is 

to acknowledge the existence of the problem then educate students and staff about screen 

addiction and the way things like the use of electronic medical records, alarms and alerts can 

affect one’s vigilance and focus. “These educational and policy changes should, at their core, 

address human-to-technology interfacing and teach electronic etiquette.” 

Walter (Walter, Raban, Dunsmuir, Douglas, & Westbrook, 2017) studied workflow in the 

emergency department of a large Australian hospital. Doctors’ strategies to handle interruptions 

included task-switching, multi-tasking, acknowledgement, deferral and deflection with task-

switching being the most frequently used. Walter concluded that “risk due to the interruptive 



nature of ED communication is potentially outweighed by the positive effects of timely 

information transfer and advice provision.” 

Fang (Fang et al., 2017) examined the effectiveness of a hands-free communication device 

which was found to lead to significant improvements in the ability of physicians to 

communicate their thoughts clearly and effectively, reach team members and ancillary staff and 

stay informed about patients with physicians also reporting better workflow integration during 

admissions, rounds, discharge and teaching sessions. Interviews with the physicians showed that 

the hands-free devices improved the ability to get in touch with people quickly, provided instant 

access to people on the care team and improved overall communication. 
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