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Abstract: Introduction: Interruptions are common in emergency departments (ED) and frequently occur during critical clinical
tasks. These interruptions disrupt workflow, reduce situational awareness, increase the risk of errors, and may compro-
mise patient safety. Identifying and mapping their sources is therefore essential to guide targeted strategies and improve
the quality of care. This scoping review aimed to identify and categorize the primary sources of work-related interrup-
tions among physicians and nurses in the ED. Methods: The review question, developed using the PCC framework
(physicians and nurses; work-related interruptions; EDs), sought to identify the primary sources of interruptions in ED
settings. A comprehensive search was performed in PubMed, Scopus, Embase, Web of Science, and Google Scholar to
locate peer-reviewed studies published up to September 2025. Two reviewers independently screened the studies and
extracted the data. Results: A total of 12 studies met the inclusion criteria. Reported interruption rates varied across
settings and professional roles. The primary sources of interruptions were grouped into six major categories: colleague
interference, phone and pager alerts, patient-initiated interruptions, family or companion interference, technical fail-
ures and lack of resources, and environmental noise. Most interruptions occurred at nursing or physician workstations
and during medication preparation, documentation, or direct patient care. Conclusion: This scoping review provides a
comprehensive overview of the main sources of interruptions in ED. Understanding where and why these interruptions
occur can guide the development of targeted educational, organizational, and environmental interventions. Reducing
avoidable interruptions may enhance staff performance, improve patient safety, and optimize the quality of emergency
care.
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1. Introduction

In complex and information-dense clinical environments,

maintaining focus and delivering high-quality care becomes

increasingly challenging for healthcare professionals. The

emergency department (ED) is particularly dynamic and un-

predictable due to rapid changes in patient conditions and

fluctuating demands (1), which can reduce the situational

awareness and attention of physicians and nurses and conse-

quently impair performance and compromise patient safety

(2). A major contributor to this complexity is the frequent oc-

currence of distractions and interruptions arising from over-
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crowding and high service demand in the ED (3, 4). Evidence

shows that interruptions and distractions occur more often

in ED than in other hospital settings and are reported to be

up to three times more frequent than in primary care (5-7).

Although some studies use the terms “distraction” and “in-

terruption” interchangeably (8), others distinguish between

them. Distraction refers to irrelevant stimuli that uninten-

tionally divert attention from the task at hand, such as back-

ground noise during the assessment of a critically ill trauma

patient (9). In contrast, interruption is an external stimulus

that intentionally diverts attention away from the primary

task, for example, when patient companions interfere dur-

ing clinical care (10). In this review, the term “interruption”

is used broadly to encompass both concepts. Interruptions

draw clinicians’ attention away from essential tasks and ad-

versely affect cognitive and decision-making processes (11).

They increase the likelihood of preventable human errors,
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as professionals exposed to frequent interruptions are more

prone to mistakes (2, 12). Interruption during emergency

workflows also impacts working memory (13), leading to di-

minished cognitive performance, reduced information re-

tention, and memory lapses (14, 15). Moreover, resuming

primary tasks after an interruption is often difficult (14-16),

and interruptions have been linked to patient dissatisfaction

(17, 18). Studies report that physicians and nurses in ED

experience between 5.1 and 15.5 interruptions per hour (3,

5-7, 16, 19, 20). Despite increasing recognition of the ad-

verse impact of interruptions in ED, the existing evidence

remains fragmented across studies with varying definitions,

settings, and methodologies. To date, no comprehensive re-

view has systematically mapped the sources, types, or pat-

terns of interruptions experienced by physicians and nurses

in EDs. Given the complexity of the ED environment and the

diversity of reported interruption-related factors, a scoping

review is the most appropriate approach to collate and syn-

thesize current knowledge, identify gaps in the literature, and

inform the development of targeted strategies for improving

clinical workflow and patient safety. Therefore, this scoping

review aimed to identify, categorize, and summarize the pri-

mary sources of work-related interruptions experienced by

physicians and nurses in EDs.

2. Methods

2.1. Study design and setting

This scoping review was conducted according to the Joanna

Briggs Institute (JBI) methodology for scoping reviews and

was reported in accordance with the PRISMA-ScR (Preferred

Reporting Items for Systematic Reviews and Meta-Analyses

extension for Scoping Reviews) checklist (21). The PCC

framework was applied to structure the review question as

follows:

• Population: Physicians and nurses

• Concept: Work-related interruptions

• Context: EDs

A scoping review approach was selected due to the hetero-

geneity in definitions, study designs, and settings across the

existing literature and the need to map and categorize cur-

rent evidence rather than evaluate the effectiveness of inter-

ventions. No protocol was registered. In this review, the term

“interruption” was defined in accordance with the concep-

tual clarification presented in the introduction. While some

studies use “interruption” and “distraction” interchangeably

(8), distraction refers to unintentional stimuli that divert at-

tention from an ongoing task (9), whereas interruption is an

intentional stimulus that shifts attention away from the pri-

mary activity (10). For the purposes of this review, and con-

sistent with previous literature, the term “interruption” was

used as an umbrella term encompassing both unintentional

distractions and intentional interruptions, as both disrupt

task continuity and may adversely affect cognitive perfor-

mance and patient safety. The authors confirm that all meth-

ods were aligned with the relevant guidelines and regulations

in the Declaration of Helsinki. This study was approved by

the Ethics Committee of Tehran University of Medical Sci-

ences (No.: IR.TUMS.MEDICINE.REC.1402.058).

2.2. Search strategy and evidence selection

A comprehensive and systematic search strategy was devel-

oped in collaboration with an experienced medical librar-

ian to ensure sensitivity, completeness, and reproducibility.

The following electronic databases were searched: PubMed,

Embase, Scopus, and Web of Science. Additionally, Google

Scholar was used to capture supplementary and grey lit-

erature. Controlled vocabulary (e.g., MeSH, Emtree) and

free-text keywords related to EDs, interruptions, distractions,

workflow, and multitasking were combined using Boolean

operators, truncation, and proximity operators. Search

strategies were tailored to the indexing and syntax of each

database, and the full search strategies were documented for

transparency and are provided in the Supplementary table

1. The search included original peer-reviewed studies pub-

lished in English up to September 2025, without restrictions

on study design to maximize the breadth of evidence. Ref-

erence lists of included studies and relevant reviews were

manually screened to identify additional eligible articles. All

records were imported into EndNote™ X8.2 (Clarivate Plc,

London, UK), where duplicates were automatically and man-

ually removed. Two reviewers independently screened titles

and abstracts based on predefined inclusion and exclusion

criteria aligned with the PCC framework. Studies focusing

on physicians or nurses in EDs and reporting interruptions

during clinical workflows were included. Exclusion criteria

were: studies conducted outside the ED, non-English publi-

cations, conference abstracts, letters, protocols, or full texts

unavailable. Full-text articles of potentially relevant studies

were retrieved and assessed for eligibility by two indepen-

dent reviewers. Any disagreements were resolved through

discussion and consensus. Reasons for exclusion at the full-

text stage were recorded. The study selection process was

documented using the PRISMA-ScR flow diagram, indicating

the number of records identified, screened, excluded, and in-

cluded.

2.3. Data extraction and analysis

Data from the included studies were extracted independently

by two reviewers using a standardized data extraction form.

Extracted information included bibliographic details, study

design, setting, sample characteristics, definitions and mea-

sures of interruptions, sources and frequency of interrup-

tions, and key findings. Extracted data were synthesized us-

ing descriptive and thematic analysis. Studies were grouped

according to the types and sources of interruptions, settings,

and professional roles (physicians vs. nurses). In accordance

with the methodological guidance of the Joanna Briggs In-

stitute (JBI) and the PRISMA-ScR framework, a formal crit-

ical appraisal of individual studies was not performed. As
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the primary purpose of this scoping review was to map the

scope and nature of existing evidence rather than to evaluate

the effectiveness or risk of bias, omitting quality assessment

is methodologically appropriate and consistent with current

best practices. The heterogeneity of study designs and out-

come measures across the included literature further sup-

ports this decision. However, this is acknowledged as a lim-

itation, and potential implications of study quality are con-

sidered in the discussion section. Given the descriptive aim

of the review and the substantial variability in study method-

ologies and outcomes, no meta-analysis was conducted, in

line with scoping review methodology.

3. Results

3.1. Articles’ Retrieval and Bibliographic Infor-
mation

The initial database search yielded 11,288 records across all

databases. After removing 5,877 duplicate records, 5,411

unique articles remained for title and abstract screening.

During this stage, 4,981 records were excluded based on the

predefined eligibility criteria, such as irrelevance to the topic

or non-clinical settings. The abstracts of the remaining 430

records were examined in greater detail to determine their

eligibility for full-text review, resulting in the exclusion of an

additional 263 studies. The full texts of 167 articles were then

thoroughly assessed for eligibility. At this stage, 155 full-text

articles were excluded for the following reasons: 31 stud-

ies were conducted in settings other than the ED, 54 stud-

ies did not report data on interruptions, 16 studies did not

include physicians or nurses as participants, and 54 stud-

ies lacked sufficient methodological detail or outcome in-

formation. These exclusions were carefully documented to

ensure transparency and adherence to the review protocol.

Ultimately, 12 studies met all inclusion criteria and were in-

cluded in this scoping review. Figure 1 presents the PRISMA-

ScR flow diagram outlining the detailed study selection pro-

cess, and Table 1 summarizes the bibliographic and method-

ological characteristics of the included studies in chronolog-

ical order.

3.2. Frequency of interruptions

Observational evidence consistently shows that emergency

physicians and nurses are frequently exposed to work-

flow interruptions, although reported rates vary depending

on study design, measurement tools, and clinical context.

Across the included studies, the frequency of interruptions

ranged from 2.55 interruptions per hour (27) to 10.9 inter-

ruptions per hour (29), indicating substantial variability. In

Forsyth et al.’s prospective observation of emergency nurses,

a total of 3,229 interruptions were recorded (equivalent to

8.7 interruptions per hour), and the average duration of each

interruption was 13 seconds (26). Similarly, Weigl et al.

reported that physicians’ workflow was disrupted approxi-

mately every 11.25 minutes (23), confirming the high tem-

poral density of interruptions during ED practice. Although

methodological differences prevented quantitative pooling,

all studies consistently indicate that interruptions are a fre-

quent, routine, and unavoidable feature of emergency clini-

cal workflows. Table 2 provides detailed data on the number

of interruptions, observation duration, and calculated inter-

ruption frequency per hour or shift.

3.3. Places of interruptions in the ED

Across studies, nurses’ and physicians’ workstations

emerged as the primary locations where interruptions

occurred (19, 26). These centralized work areas serve as

critical hubs for communication, documentation, and task

coordination, making them particularly susceptible. One

study reported that nearly 60% of all interruptions took place

at these stations (19).

In addition, interruptions were commonly observed during

medication preparation, order entry, documentation, and

direct patient care, suggesting that they often occur during

high-cognitive-load or safety-critical tasks.

3.4. Sources of interruptions in the ED

Across the included studies, a consistent pattern emerged in-

dicating that colleagues and other healthcare staff were the

most frequent source of interruptions in the ED. Five studies

identified peer-to-peer interactions, including requests from

physicians, nurses, and personnel from other departments,

as the leading cause of workflow disruptions (23, 25–27, 29).

For example, Weigl et al. reported that 30.0% of interrup-

tions originated from ED colleagues, while 27.6% were trig-

gered by staff from other hospital units, highlighting the high

level of interdepartmental communication in the ED (29).

Similarly, Forsyth et al. observed that interruptions among

emergency nurses most commonly stemmed from face-to-

face communication with other ED nurses (38.7%), followed

by interactions with other healthcare workers such as social

workers, patient care assistants, and paramedics (15%), and

physicians or medical assistants (8.5%) (26). Another study

by Weigl et al. also emphasized that colleagues from outside

the ED were the primary initiators of interruptions, with ED

colleagues as the next most common source (25).

However, interruptions in the ED are not solely driven by staff

interactions. Several studies identified additional systemic

and environmental sources that contribute substantially to

workflow disruption. These included telephone and pager

alerts, which often occurred during documentation or pa-

tient care tasks, as well as patients and their companions’

seeking information or assistance, which could divert clin-

icians from ongoing activities. Moreover, technical failures

and lack of resources, such as malfunctioning equipment

or missing supplies, were frequently reported as operational

causes of interruptions. Finally, environmental factors, in-

cluding noise, crowding, alarms, and overall high activity lev-

els, further contributed to unplanned disruptions in clinical

work (13, 19, 23–27, 29–31). Together, these findings demon-
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strate that interruptions in the ED are multifactorial in ori-

gin, reflecting a combination of interpersonal communica-

tion demands, organizational processes, and physical envi-

ronment challenges, all of which must be considered when

designing strategies to minimize unnecessary workflow dis-

ruptions. Table 2 provides a comparative synthesis of the

sources of interruptions and their relative frequencies as re-

ported in each study, offering a structured overview of how

often each type of interruption occurs across different ED

settings.

4. Discussion

This scoping review synthesized evidence from 12 studies

to identify and categorize the primary sources of workflow

interruptions in EDs. Interruptions were consistently de-

scribed as external stimuli that divert attention from an on-

going task and lead to a task switch, in line with the widely

cited definition by Brixey et al. (10). Notably, none of the in-

cluded studies clearly distinguished between “interruption”

and “distraction,” treating both as equivalent workflow dis-

ruptions. This conceptual inconsistency highlights the need

for clearer definitions in future research to ensure consistent

measurement and interpretation.

Based on thematic synthesis, we developed a six-category

classification of interruption sources: (1) colleagues, (2)

phone and pager alerts, (3) patients, (4) patients’ com-

panions, (5) technical failures and lack of resources, and

(6) environmental noise. Colleagues were consistently the

most prevalent source of interruptions across studies, often

through face-to-face communication or task delegation (23,

25–27, 29). This reflects the collaborative and fast-paced na-

ture of emergency care, where constant coordination is re-

quired. However, not all colleague-initiated interruptions are

clinically necessary, and poorly timed or non-urgent inter-

actions may contribute to cognitive overload and workflow

fragmentation.

Our classification aligns closely with the taxonomy pro-

posed by Weigl et al. (2017), who identified eight inter-

ruption sources (25). We consolidated conceptually similar

groups—for example, colleagues from inside and outside the

ED were merged into a single category, and “other persons”

and “information problems” were integrated into broader

contextual categories. These differences reflect heterogene-

ity in study methodologies and operational definitions. Im-

portantly, the lack of a standardized taxonomy limits compa-

rability across studies and hinders the development of gener-

alizable interventions. Future research should aim to estab-

lish a unified framework for classifying interruption sources

to improve conceptual clarity and support targeted interven-

tion design.

Substantial variability in interruption rates was observed

across studies, ranging from approximately 2.5 to 10.9 in-

terruptions per hour (27, 29). This inconsistency is likely

due to differences in measurement tools, observation peri-

ods, clinical context, and workload intensity. Studies with

longer observation durations or higher patient volumes re-

ported more interruptions, suggesting that interruption fre-

quency is context-dependent rather than a fixed characteris-

tic of the ED environment (31). Therefore, interpreting and

comparing interruption rates requires careful consideration

of setting, staffing levels, and methodological differences.

Phone and pager alerts were consistently reported as the sec-

ond most common source of interruptions (24–26, 29). Al-

though these communication tools are essential for coordi-

nating urgent care, they often occur during cognitively de-

manding tasks and force clinicians to task-switch, increasing

the risk of error. Several authors suggested the use of des-

ignated communication coordinators or filtered paging sys-

tems to manage non-urgent calls and reduce avoidable dis-

ruptions (16, 33).

Patients and their companions also contributed to interrup-

tions across multiple studies (28, 30, 31). While some of these

interactions are clinically relevant, many are non-urgent and

occur during high-risk tasks such as medication administra-

tion or clinical decision-making. Structured communication

boundaries, clearer triage guidance, and patient/family ori-

entation have been proposed to minimize unnecessary inter-

ruptions while maintaining patient-centered care (34).

Environmental noise, crowding, and technical failures were

less frequent but highly consequential sources of interrup-

tion (25, 26, 29, 30). Noise from alarms, background con-

versations, and high activity levels increases cognitive load

and interferes with team communication. Similarly, mal-

functioning equipment or missing supplies can delay care

and force clinicians to abandon tasks. Proposed strategies

include noise reduction measures, creation of quieter work

zones, and proactive equipment maintenance. Workstations

and documentation areas emerged as interruption-prone lo-

cations because they serve as central hubs for communica-

tion, coordination, and access to information (19, 32–34). In-

terruptions during documentation or decision-making can

lead to incomplete data entry, reduced accuracy, and im-

paired follow-up care. These effects are mediated by cog-

nitive overload and task switching, where frequent shifts in

attention increase mental effort and decrease task resump-

tion success. Evidence from both healthcare and cognitive

psychology shows that longer interruptions reduce the likeli-

hood of successfully returning to the primary task, and clin-

icians may attempt to compensate by working faster, which

further heightens the risk of errors (12, 30).

Importantly, not all interruptions are harmful. Some are nec-

essary for patient safety (e.g., urgent updates or critical re-

sults), whereas others are low-value and avoidable. Few stud-

ies explicitly differentiated between necessary and unneces-

sary interruptions, representing a gap in the literature (32).

Future research should prioritize this distinction to guide the

development of interventions that preserve essential com-

munication while minimizing disruptive, non-urgent inter-

ruptions. Training programs that teach clinicians to recog-

nize, prioritize, and manage interruptions may help reduce
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cognitive burden and improve workflow efficiency (26).

Overall, these findings highlight the need for multifaceted,

system-level strategies to manage interruptions in EDs. Ef-

fective interventions should address both behavioral and or-

ganizational factors, such as implementing no-interruption

zones or “sterile cockpit” protocols during critical tasks, as-

signing dedicated personnel to manage communications,

optimizing workspace design, and improving equipment re-

liability (35). Additionally, developing a standardized tax-

onomy of interruption sources would enhance comparabil-

ity across studies, support targeted intervention design, and

strengthen the evidence base for improving workflow and pa-

tient safety in emergency care.

5. Limitations

This scoping review has several limitations that should be

considered when interpreting the findings. First, only peer-

reviewed studies published in English were included, which

may have resulted in the exclusion of relevant evidence

published in other languages. Second, substantial hetero-

geneity was observed across studies in terms of the defini-

tion of interruptions, measurement tools, study designs, and

units of analysis (e.g., interruptions per hour, per shift, or

per task), which limited direct comparison between stud-

ies and precluded quantitative synthesis. Third, most in-

cluded studies relied on observational or self-reported meth-

ods, which are prone to observer bias and recall bias and may

not fully capture the complexity of real-time clinical work-

flows. Fourth, the review focused exclusively on hospital-

based EDs, and therefore, the findings may not be generaliz-

able to other healthcare settings or systems. Fifth, consistent

with the methodological guidance for scoping reviews, no

formal quality or risk of bias assessment of the included stud-

ies was conducted, which may affect the strength of the con-

clusions drawn from the evidence. Finally, important con-

textual factors such as patient volume, shift timing (day vs.

night), team composition, organizational culture, and insti-

tutional policies were not consistently reported across stud-

ies, yet these variables may significantly influence the fre-

quency and nature of interruptions.

6. Conclusions

The wide range of interruption sources identified in this

scoping review highlights the need for a multifaceted and

system-level approach to managing interruptions in EDs. Ef-

fective strategies should extend beyond individual behav-

ior and encompass structured communication management,

clear protocols for patient and family interaction, optimiza-

tion of the physical environment, and improved reliability

and maintenance of medical equipment. By categorizing

interruption sources into distinct domains, this review pro-

vides a practical framework for identifying high-risk situa-

tions and prioritizing targeted interventions. In particular,

addressing both interpersonal communication patterns (e.g.,

colleague-initiated and device-mediated interruptions) and

environmental or organizational factors (e.g., noise, equip-

ment issues, workspace design) is essential. Ultimately, re-

ducing avoidable interruptions and managing unavoidable

ones more effectively can enhance situational awareness,

workflow efficiency, clinical decision-making, and patient

safety in the high-stress environment of the ED. This classifi-

cation can serve as a foundation for future research and the

development of evidence-based policies and training pro-

grams aimed at promoting safer and more focused clinical

practice.
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Table 1: Bibliographic information of included studied in chronological order

First author,
year

Study objectives Study design- participants/setting

Weigl, 2011 (23) To quantify workflow interruptions among hospital doc-
tors, to identify frequent sources, and to relate sources to
doctors’ concurrent activities.

Observational study- 32 doctors observed in full work
shifts

Berg, 2013 (19) To explore the interruptions occurring during common
activities of clinicians working in EDs*.

Observational and interview study-18 clinicians, li-
censed practical nurses, registered nurses, and medical
doctors.

Weigl, 2016 (24) To determine the prevalence and associations of ED
staff’s workflow interruptions, multitasking, and work-
load with patient care quality outcomes

Multisource study in the ED- time-motion study to ob-
serve ED staff reports on workflow interruptions

Weigl, 2017 (25) To understand the taxonomy of workflow interruptions
that takes into account the content and purpose of in-
terruptive communication

Mixed-methods study- physicians and nurses of a mul-
tidisciplinary ED. Data was gathered through expert ob-
servation sessions and concomitant self-evaluations of
ED providers.

Forsyth, 2018
(26)

To identify interruptions experienced by emergency
nurses to provide implications for subjective and objec-
tive measures of workload

Observation-based prospective study- emergency
nurses were observed in real-time across 8- or 12-hour
shifts using a previously validated Workflow Interrup-
tions Tool.

Westbrook, 2018
(2)

To understand the relative contributions of interrup-
tions and multitasking by emergency physicians to pre-
scribing errors

Prospective direct observation study- 36 emergency
physicians were shadowed over 120hours to record
tasks, interruptions, and instances of multitasking.

Schneider, 2019
(27)

To distinguish beneficial and detrimental forms of inter-
ruptions of ED providers.

Observational study- ED physicians and nurses were ob-
served.

Eng, 2019 (28) To compare the perception of distractions and interrup-
tions by emergency medicine physicians with actual oc-
currences in the ED.

Observational two-phase study- emergency medicine
faculty and residents were observed over 9 weeks to
record individual interruptions for different levels of
training.

Weigl, 2020 (29) To examine how sources and contents of provider work-
flow interruptions influence situation awareness of ED
physicians and nurses.

Observational, prospective, multi-method study- ED
physicians and nurses, data was gathered through ob-
servations, self-reports, and ED administrative data on
staffing and patient load.

Kwon, 2021 (30) To examine the degree of interruptions experienced by
ED nurses and related factors

Descriptive survey- 23 nurses were observed.

Lin, 2021 (31) To analyze the frequency and core elements of nursing
work interruptions

Observational study -60 EM nurses in three units of an
ED

Mobeen, 2022
(13)

To understand the baseline activities of the ED doctors
and how these are affected by workflow interruptions.

Mixed-methods study- ED doctors, data collected
through a questionnaire survey and a workflow obser-
vation about baseline activities and workflow interrup-
tions.

* Emergency Departments
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Table 2: The sources and frequency of the interruptions in the ED in included studies

No Sources and frequency of interruptions Most frequent in-
terruption

Observation
duration

Interruption/
hour/shift

1 N= 1480 - by nurses = 551 (37.2%) - by telephone/beeper calls = 324 (21.9%) -
by doctors = 257 (17.4%) - by others = 194 (13.1%) (by patients= 31; 2.1%, by
patients’ relatives = 35; 2.4%, by other persons = 91; 6.1%) - by Impediments
= 154 (10.4%) (Equipment or technical malfunctions= 37; 2.5%, Information
impediments = 118; 8.0%, Waiting time = 15; 1.0%, Motor impediments = 21;
1.4%)

Interruptions by
nurses in docu-
mentation = 302
(39%)

277 hours and
40 minutes

5.3

2 N= 184 Preparation of medication= 2 (1.1) Documentation= 32 (17.4)
Patient/family-nurse/doctor interaction= 34 (18.5) Preparation of medical-
technical tasks= 4 (2.2) Administration= 21 (11.4) Patient data analysis= 8 (4.3)
Transportation= 12 (6.5) Organizational planning= 2 (1.1) Information seek-
ing= 23 (12.5) Maintenance= 5 (2.7) Information exchange= 37 (20.1) Break= 4
(2.2)

Information ex-
change = 37 (20%)
MDs= 14 (19.2)
RNs= 14 (28.0)
LPNs= 9 (14.8)

32 hours 5.1

3 N= 67 ED colleagues from the same profession= 25 (37.3%) Tele-
phone/beeper= 16 (23.9%) Other ED personnel= 12; 17.9%) Missing in-
formation (3; 4.5%) Patient (1; 1.5%)

ED colleagues from
the same profes-
sion= 25; 37.3%)

11 hours and
35 minutes

5.63

4 N=877 ED colleagues of other professions= 238 (27.1%) ED colleagues of the
same profession= 211 (24.1%) Telephone/beeper= 184 (21%) Patients= 70 (8%)
Information impediments or problems= 52 (5.9%) Equipment problems= 50
(5.7%) Patient’s relatives= 43 (4.9%) other person= 29 (3.3%)

ED colleagues of
other professions=
238 (27.1%)

116 hours and
51 minutes

7.51

5 N= 3229 Face-to-face communication with other emergency nurses= 1248
(38.7%) Environmental= 644 (19.9%) Face-to-face communication with other
health care staff (e.g. social workers, patient-care assistants, paramedics) =504
(15.6%) Pages and phone calls= 389 (12.0%) Face-to-face communication with
physicians, residents, and physician assistants=273 (8.5%) Unanticipated pa-
tient care= 167 (5.2%)

Face-to-face
communication
with other emer-
gency nurses=
1248(38.7%

6 N= Not mention On average emergency physicians experienced 7.9 interrup-
tions per hour and 9.4 interruptions/hour while prescribing. (The sources of
interruptions were not separated)

Not mention 120hours 7.9

7 N= Not mention Overall interruptions (mean rate) = 8.70 (4.92) Interruption
sources (interruptions caused. . . ) by patients 0.92 (1.19) by ED colleagues of
the same profession 2.55 (2.39) by ED colleagues of another profession 2.47
(2.13) by telephone/beeper 1.79 (1.52) by patient’s relatives 0.24 (0.49) by tech-
nical malfunctions or missing supplies 0.42 (0.63) by information impedi-
ments or problems 0.31 (0.60) Interruption contents (interruption event re-
lated. . . ) to current case 1.82 (2.08) to parallel case 2.86 (2.79) to completed
cases 0.79 (1.01) to new (time-critical) cases 0.16 (0.45) to coordination ac-
tivities 1.92 (1.98) to patient comfort 0.27 (0.56) Mean rate: interruptions per
hour; n=160 observation sessions.

by colleagues from
the same profes-
sion (mean, M=2.55
interruptions per
hour; SD 2.39)

240 hours and
42 min

2.55

8 N= 333 Actual interruptions per shift=4.26 times per shift Call from Inpatient
Provider=1.4 Trauma Evaluation= 0.8 Call from Lab= 0.5 EKG read= 0.5 Call
from Outside Hospital= 0.4 Command Phone Call= 0.3 Call from Radiology=
0.2 Neuro Evaluation= 0.1 Other= 0.4

Call from Inpatient
Provider=1.4

3-week period 4.26 times per
shift

9 N= 1205 ED colleagues of the same profession= 362 (30.04) ED colleagues of
another profession= 332 (27.55) Telephone/beeper= 231 (19.17) Patients= 158
(13.11) Technical malfunctions or missing supplies=54 (4.48) Any other per-
son= 35 (2.90) Information impediments or problems= 20 (1.66) Patient’s rel-
atives=13 (1.08)

ED colleagues of
the same profes-
sion= 362(30.04)

110 hours and
40 minutes

10.9

10 N= 765 Interruptions experienced by ED nurses Communication with pa-
tients and families= 188 Communication with nurses= 186 Communication
with other healthcare professionals = 81 Telephone calls= 72 Medical de-
vice alarms= 115 Changes in patient conditions= 41 Missed nursing tasks= 54
Preparation of articles= 66 Preparation of drugs =10 Equipment problems= 4
Environmental problems=7

Communication
with patients and
families= 188

120 h 6.4

11 N=2333 Patients and their families= 726 (31.2%) Nurses= 686 (29.4%) Doc-
tors=347 (14.9%) Environment= 299 (12.8%) Other staff members= 225 (9.6%)
Others= 50 (2.1%)

Patients and their
families= 726
(31.2%)

432 hours and
24 minutes

5.4

12 N= Not mention Types of interruptions in urban hospitals (Mean (SD)): Visual
and auditory: 4.04 (1.03) Phone calls: 2.85 (1.31) Intrusions: 3.50 (1.22) Rumi-
nation: 3.01(1.22)

visual and auditory
distractions

Not mention Not mention

ED, emergency department; LPNs, licensed practical nurses; MDs, medical doctors; RNs, registered nurses.
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Figure 1: PRISMA-ScR flow diagram for study selection (adapted from Tricco et al., 2018).

Supplementary table 1: Search strategy in studied databases

Ovid MEDLINE(R) ALL 1946 to September 2025
1 exp *Emergency Medical Services/ or (emergency adj1 (care or department* or unit* or room* or treatment* or ward* or

centre* or center*)).ab,ti. or (trauma adj1 (centre* or center* or department* or unit*)).ab,ti.
243065

2 Multitasking Behavior/ or (interrupt* or distract* or disrupt* or task switch* or multi-task* or multitask* or noise*).ab,ti. 656042
4 1 and 2 3475

Embase 1974 to September 2025
1 exp *emergency health service/ or (emergency adj1 (care or department* or unit* or room* or treatment* or ward* or

centre* or center*)).ab,ti. or (trauma adj1 (centre* or center* or department* or unit*)).ab,ti.
317382

2 (interrupt* or distract* or disrupt* or task switch* or multi-task* or multitask* or noise*).ab,ti. 797469
3 1 and 2 5221
4 3 not Conference Abstract.pt. 3217

Scopus
1 TITLE-ABS ((emergency W/1 (care OR department* OR unit* OR room* OR treatment* OR ward* OR centre* OR center*))

OR (trauma W/1 (centre* OR center* OR department* OR unit*)))
219,266

2 TITLE-ABS (interrupt* OR distract* OR disrupt* OR "task switch*" OR multi-task* OR multitask* OR noise*) 1,950,024
3 1 AND 2 3,593
4 3 AND NOT INDEX (medline) 1117

Web of Science core collection (SCI-EXPANDED (1900- 2025); SSCI (1900-2025); ESCI (2005-2025))
1 TS=(((emergency) NEAR/1 (care OR department* OR unit* OR room* OR treatment* OR ward* OR centre* OR center*))

OR ((trauma) NEAR/1 (centre* OR center* OR department* OR unit*)))
204,021

2 TS=(interrupt* OR distract* OR disrupt* OR "task switch*" OR multi-task* OR multitask* OR noise*) 1,267,919
3 1 AND 2 3,479
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