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1 Summary / Zusammenfassung 

Introduction and objectives 

Demands for hospital-based emergency care have significantly expanded while 

emergency department (ED) providers pursue to safeguard high-quality care. Thus, 

determination of strategies to ensure work system solutions for resilient delivery of care 

amid rising workloads and persistent constraints is necessary. Despite this, to date 

empirical evidence and synthesis from large-scale investigations into ED providers’ 

work-life surveys across European countries are lacking. Hence, this study aimed to 

identify and compare relevant work factors affecting ED providers’ well-being on the job 

and respective intervention practices within and across European ED settings. 

Additionally, the objective was to establish consensus on key indicators of working 

conditions, provider well-being, and associated health and performance outcomes 

across various ED settings in Europe. 

Design and methods 

Altogether, a cross-European panel of 18 ED providers from six European countries 

(Belgium (BEL), Finland (FIN), Germany (GER), Italy (ITA), Romania (ROM), and United 

Kingdom (UK)) was recruited using a purposive snowball sampling approach within the 

network of the European Society for Emergency Medicine (EUSEM). A two-round mixed-

methods Delphi survey was conducted. The sample of 18 interviewees was stratified for 

hospital sizes or care levels, seniority levels, ED expertise, active professional practice, 

and proficiency in the English language. In the first round, panelists provided free-text 

and guided responses, along with ratings, to various literature-based and pre-defined 

categories of ED work-life. In round 2, panelists rated the relevance of consolidated 

round 1 items, ED work system factors, provider health outcomes, and ED work-life 

intervention approaches, as well as specific challenges and implications related to the 

coronavirus disease 2019 (COVID-19), respectively. Consensus was achieved through 

qualitative content analysis (round 1) and standardized approval metrics (round 2). 

Main results 

Collectively, all 18 panelists engaged in both Delphi rounds. There was a near-

unanimous agreement across several dimensions of [1] ED work influences. Notably, 

within positive ED work influences, general (esp., ‘Job challenge: variation and/or 

interdisciplinary interaction’, ‘Job control: participation in decision-making’, ‘Job 

intellectuality’, and ‘Task significance’), provider-related (esp., ‘Personal work ethic 
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and/or motivation’, ‘Teamwork, social climate and extracurricular activities’, ‘Work 

experience and/or utilization of skills’, and ‘Resilience and coping strategies’), and 

patient-provider interaction (‘Patient case complexity’) aspects achieved consensus. 

Conversely, within negative ED work influences, general (esp., ‘Overcrowding’, 

‘Workflow interruptions and/or multitasking’, and ‘Time pressure and/or lack of breaks’), 

and provider-related (‘Medical errors’) facets also attained consensus. Regarding [2] 

adverse ED providers’ health outcomes, consensus was observed on esp. ‘Physical 

fatigue’, ‘Exhaustion and/or mental fatigue’, ‘Burnout’, ‘Compassion fatigue, pessimism, 

and/or cynicism’, and ‘Dropouts / opt-outs (= quitters)’. However, there was less 

agreement on [3] current intervention practices. Organizational strategies, esp. 

‘Emergency care as autonomous specialty’, ‘ED reorganization and/or modernization’, 

‘Evidence-based standard operating procedures (SOPs) and/or training concepts’, and 

‘Adaptable staff and duty rostering’, garnered agreement, as did the team-level 

approaches ‘(Simulation-based) Skills trainings’ and ‘Debriefings after critical events with 

potential post-traumatic consequences’. Additionally, experiences of facilitators and 

barriers in improving ED work-life were documented. Moreover, consensus was reached 

on [4] factors mitigating (esp., ‘Personal protective equipment (PPE)’, ‘Vaccination 

campaigns’, ‘Testing: polymerase chain reaction (PCR) and/or point-of-care (POC) 

antigen’, ‘Persistent information flow’, ‘Change of SOPs’, and ‘Separate isolation and 

cohort areas or units’) and exacerbating (esp., ‘Shortage of staff’, ‘Excessive workload: 

organizational and/or isolation-related’, and ‘Crowding: ED space limitations and/or exit 

blocks’) the impacts of COVID-19. Regarding impacts of COVID-19 on ED providers’ 

health, esp. ‘Confirmed COVID-19 infections’, ‘Mental exhaustion and/or less resilience’, 

‘Anxieties’, ‘Undertreatment of emergency medicine diagnoses’, and ‘Delay in patient 

diagnostic and therapeutic pathways’, achieved consensus. In terms of not only item- 

but also the overall scale-level panel consensus and internal panel correlation, [1] and 

[4] exhibited nearly acceptable overall consensus with good to excellent inter-rater 

consistency, while [2] and [3] showed weaker overall consensus but excellent inter-rater 

consistency. 

Discussion and conclusion 

This survey represents the first cross-European investigation into key indicators of 

physicians’ work conditions in ED care across Europe and provides guidance on 

respective intervention practices. While consensus on work system factors was high, 

agreement on effective practices to reduce work stress was substantially lower. These 

expert-based results emphasize the significance of improvement strategies focusing on 

system-induced external stressors and shed further lights on the current status of 
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European ED improvement measures. The findings may inform future surveys, 

intervention studies, and policy and practice recommendations aimed at ameliorating 

European ED provider work-life and, subsequently, quality and safety of patient care. 

Keywords 

Burnout, emergency department, Europe, work-life, stress, well-being, patient care, 

consensus, Delphi, expert-based, survey, COVID-19. 

 

Hintergrund und Ziele 

Die Anforderungen an die notfallmedizinische Versorgung in Krankenhäusern haben 

erheblich zugenommen, während Mitarbeitende in Notaufnahmen gleichzeitig bestrebt 

sind, eine qualitativ hochwertige Versorgung zu gewährleisten. Daher ist es notwendig, 

Strategien zur Sicherstellung von Arbeitsablaufsystemen zu entwickeln, um eine 

resiliente Versorgung trotz steigender Arbeitsbelastungen und anhaltender 

Einschränkungen zu gewährleisten. Dennoch fehlen bisher empirische Belege und 

Synthesen aus groß angelegten Untersuchungen zu Arbeitsumfragen von 

Notaufnahme-Mitarbeitenden in europäischen Ländern. Diese Studie zielte daher darauf 

ab, relevante Arbeitsfaktoren zu identifizieren und zu vergleichen, die das Wohlbefinden 

der Notaufnahme-Mitarbeitenden am Arbeitsplatz beeinflussen, sowie entsprechende 

Interventionspraktiken innerhalb und zwischen europäischen Notaufnahmen. Zusätzlich 

war das Ziel, einen Konsens über zentrale Indikatoren für Arbeitsbedingungen, das 

Wohlbefinden der Mitarbeitenden sowie damit verbundene Gesundheits- und 

Leistungsresultate in verschiedenen Notaufnahme-Settings in Europa zu etablieren. 

Design und Methoden 

Insgesamt wurde ein europäisches Gremium von 18 Notaufnahme-Mitarbeitenden aus 

sechs europäischen Ländern (Belgien (BEL), Finnland (FIN), Deutschland (GER), Italien 

(ITA), Rumänien (ROM) und Vereinigtes Königreich (UK)) durch ein gezieltes 

Schneeballsampling innerhalb des Netzwerks der European Society for Emergency 

Medicine (EUSEM) rekrutiert. Eine zweistufige Delphi-Umfrage im Mixed-Methods 

Verfahren wurde durchgeführt. Die Stichprobe von 18 Befragten wurde nach 

Krankenhausgrößen oder Versorgungsniveaus, Seniorität, Notfallmedizin-Expertise, 

aktiver Berufspraxis und Englischkenntnissen stratifiziert. In der ersten Runde gaben die 

Panelteilnehmerinnen und -teilnehmer Freitext- und geführte Antworten sowie 

Bewertungen zu verschiedenen literaturbasierten und vordefinierten Kategorien des 
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Arbeitslebens in der Notaufnahme ab. In Runde 2 bewerteten die Panelteilnehmerinnen 

und -teilnehmer die Relevanz der konsolidierten Statements aus Runde 1, 

Arbeitssystem-Faktoren der Notaufnahmetätigkeit, gesundheitliche Auswirkungen auf 

Mitarbeitende und Arbeitsplatz-bezogene Interventionsansätze sowie spezifische 

Herausforderungen und Auswirkungen im Zusammenhang mit der Coronavirus-

Krankheit 2019 (COVID-19). Der Konsens wurde durch qualitative Inhaltsanalyse 

(Runde 1) und standardisierte Zustimmungsmetriken (Runde 2) ermittelt. 

Hauptergebnisse 

18 Panelteilnehmerinnen und -teilnehmer nahmen an beiden Delphi-Runden teil. Es gab 

nahezu einstimmige Übereinstimmung in mehreren Dimensionen der [1] 

Einflussfaktoren auf die Notaufnahmetätigkeit. Insbesondere bei den positiven 

Einflussfaktoren erreichten allgemeine (insb. „Arbeitsanforderungen: Variation und/oder 

interdisziplinäre Interaktion“, „Arbeitskontrolle: Teilnahme an Entscheidungsprozessen“, 

„Arbeitsintellektualität“ und „Aufgabenbedeutung“), mitarbeiterbezogene (insb. 

„Persönliche Arbeitsmoral und/oder Motivation“, „Teamarbeit, soziales Klima und 

außercurriculäre Aktivitäten“, „Arbeitserfahrung und/oder Nutzung von Fähigkeiten“ und 

„Resilienz- und Bewältigungsstrategien“) und patientenbezogene („Komplexität der 

Patientenfälle“) Aspekte einen Konsens. Andererseits erreichten bei den negativen 

Einflussfaktoren allgemeine (insb. „Überbelegung“, „Arbeitsflussunterbrechungen 

und/oder Multitasking“ und „Zeitdruck und/oder Mangel an Pausen“) und 

mitarbeiterbezogene Aspekte („Medizinische Fehler“) ebenfalls Konsens. Hinsichtlich 

der [2] negativen gesundheitlichen Auswirkungen für Mitarbeitende wurde Konsens bei 

„Physische Ermüdung“, „Erschöpfung und/oder geistige Ermüdung“, „Burnout“, 

„Mitgefühlsmüdigkeit, Pessimismus und/oder Zynismus“ und „Aussteiger*innen / 

Abbrecher*innen“ erzielt. Es gab jedoch weniger Übereinstimmung bei [3] 

Interventionsansätzen: Organisatorische Strategien, insb. „Notfallversorgung als 

autonome Fachrichtung“, „Reorganisation und/oder Modernisierung von 

Notaufnahmen“, „Evidenzbasierte Standardarbeitsanweisungen (SOPs) und/oder 

Trainingskonzepte“ und „Flexible Personal- und Dienstplangestaltung“ erzielten 

Übereinstimmung, ebenso wie die teambezogenen Ansätze „(simulationsbasierte) 

Kompetenztrainings“ und „Nachbesprechungen nach kritischen Ereignissen mit 

potenziell posttraumatischen Konsequenzen“. Darüber hinaus wurden Erfahrungen mit 

Erfolgsfaktoren und Barrieren bei der Verbesserung des Berufslebens an Notaufnahmen 

dokumentiert. Zudem wurde Konsens über [4] Faktoren erzielt, die die Auswirkungen 

von COVID-19 auf das Berufsleben mildern (insb. „Persönliche Schutzausrüstung“, 

„Impfkampagnen“, „Testungen: Polymerase-Kettenreaktion (PCR) und/oder Point-of-
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Care (POC) Antigen“, „Persistierender Informationsfluss“, „Änderung von SOPs“ und 

„Separate Isolations- und Kohortenbereiche oder -einheiten“) und verschärfen (insb. 

„Personalmangel“, „Übermäßige Arbeitsbelastung: organisatorisch und/oder 

isolationsbedingt“ und „Überbelegung: Räumlichkeitsbeschränkungen und/oder Exit-

Blockaden“). Hinsichtlich der gesundheitlichen Auswirkungen von COVID-19 auf die 

Mitarbeitenden erzielten „Bestätigte COVID-19-Infektionen“, „Mentale Erschöpfung 

und/oder geringere Resilienz“, „Ängste“, „Unterversorgung von notfallmedizinischen 

Diagnosen“ und „Verzögerungen bei diagnostischen und therapeutischen 

Patientenverläufen“ einen Konsens. In Bezug auf den Gesamtkonsens des Panels (nicht 

nur auf Item- sondern auch auf Skalen-Niveau) und die interne Panelkorrelation, 

ergaben sich im Bereich [1] und [4] ein annähernd akzeptabler Gesamtkonsens mit guter 

bis exzellenter Interrater-Konsistenz, bei [2] und [3] ein jeweils schwächerer 

Gesamtkonsens bei gleichzeitig ausgezeichneter Interrater-Konsistenz. 

Diskussion und Schlussfolgerung 

Diese Umfrage stellt die erste europaweite Untersuchung zu Schlüsselindikatoren der 

Arbeitsbedingungen von Ärztinnen und Ärzten in der innerklinischen Notfallversorgung 

dar und bietet Orientierungshilfen zu entsprechenden Interventionspraktiken. Während 

der Konsens über Arbeitssystem-Faktoren hoch war, zeigte sich die Übereinstimmung 

über effektive Praktiken zur Reduktion von Arbeitsstress als deutlich geringer. Diese 

expertenbasierten Ergebnisse unterstreichen die Bedeutung von 

Optimierungsstrategien, die sich auf systeminduzierte externe Stressoren fokussieren, 

und werfen weiteres Licht auf den aktuellen Stand der Verbesserungsmaßnahmen 

innerhalb europäischer Notaufnahmen. Die Ergebnisse dieser Studie könnten zu 

zukünftigen Umfragen, Interventionsstudien sowie politischen und praktischen 

Empfehlungen zur Verbesserung des Berufslebens von Mitarbeitenden in europäischen 

Notaufnahmen, und letztlich zur Qualität und Sicherheit der Patientenversorgung 

beitragen. 

2 Introduction 

2.1 Challenges of ED care systems 

Over the previous decades, ED care has evolved into a pivotal area for providing patient 

care, addressing the accelerating demands of acute cases with severe injuries and 

illnesses (1). ED visits and short-term observation stays are increasing across many 

European countries, while hospital admissions are on the decline (2, 3). Beyond high-
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acuity care, challenges for EDs are further exacerbated by the progressive numbers of 

multimorbid patients and low-acuity visits due to non-urgent complaints (3). EDs have 

become the primary entry point for inpatient admissions for a substantial portion of 

patients (4). To ensure reliable and safe patient care, well-functioning EDs need to 

operate smoothly and effectively. Quality and timeliness of ED care play crucial roles in 

downstream patient outcomes, impacting factors such as in-hospital mortality (5) and the 

prevalence of adverse events (6). However, given the numerous fundamental and 

pertinent strains in ED care, continuous development is needed (1), particularly in 

response to: 

Macro-level changes at the societal and public levels involving regulatory adjustments 

and EU work time regulations, alongside public expectations for round-the-clock 

availability and accurate care from ED providers; 

Meso-level changes at the institutional and hospital-organization levels including 

challenges like overcrowding, manifested by growing patient numbers with grave 

illnesses and complex medical conditions, a shifting patient demographic towards more 

complex cases and elderly patients, and the ED's role as a vital resource for marginalized 

groups, such as derelicts (7). Balancing patient loads with minor injuries or potentially 

inappropriate demands, and complex cases requiring intense first-response care, also 

presents significant challenges. Moreover, coordinating various medical specialties in 

the initial assessment and early treatment under proficient and efficient utilization of 

hospital resources and unit facilities (8), allocation of financial and time resources for 

staff development and continuing professional development, as well as manpower 

shortages compounded by an expansion of responsibilities affecting patient waiting 

times pose additional strain factors to EDs. 

Micro-level changes at the provider and patient levels encompassing the complex 

coordination of care delivery (such as primary care, social work, and community services, 

in order to select the appropriate response to emergency health and social needs), skill 

development and retention among ED providers amid staffing shortages and 

overcommitted schedules, and patient expectations for low accessibility and immediate 

care (9). High turnover rates among clinical staff are described, combined with 

demanding work environments and the increased risk of burnout and other adverse well-

being and health consequences for ED providers (10, 11), with junior ED staff facing 

particular risks (12). Demands for a mix of technical and medical expertise combined 

with non-technical skills such as communication, team leadership, and building further 

compound these challenges (8). Additionally, high-stress ED work environments are 
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characterized by shift work, excessive workloads, challenges with work-life integration, 

inadequate skill mix, and inefficient work environments, coupled with dwindling levels of 

job autonomy and control (10). These conditions reduce the prospects for the sustained 

professional careers of ED staff and compromise their ability to maintain a healthy work-

life balance. 

Overall, in the pursuit of delivering the highest quality of care, ED providers are 

compelled to assess changes in the scope of the specialty. The challenge lies in 

establishing the delivery of reliable and safe ED care in the face of escalating workloads. 

Recognizing that the circumstances in ED practice, and notably the working conditions 

in hospital EDs, exert significant influence on both provider well-being and patient care, 

the present study aims to concentrate on the systemic features of the work environment 

(i.e., systemic and environmental flaws) that determine risks for both provider and patient 

outcomes. 

General purpose of this survey 

Systematic and thorough investigations to advance the currently confined knowledge on 

outcomes, costs and human resource issues to facilitate evidence-based policy 

formulation in ED work systems, provider well-being, and performance, as well as 

associated impacts on patient care are needed (1). This investigation is therefore guided 

by two overarching objectives: 

Identifying key issues in ED work and care systems: 

This entails uncovering the inherent challenges within current ED work and care systems 

that have discernible effects on ED provider well-being and patient care outcomes. The 

aim is to identify generic challenges present in EDs across Europe, as well as specific 

workplace issues unique to each surveyed country. 

Outlining context or process conditions for successful improvement interventions: 

This involves examining the contextual and process conditions conducive to the effective 

adoption and implementation of improvement interventions aimed at enhancing working 

conditions in European EDs. The focus is on assessing the effectiveness of implemented 

interventions, identifying factors contributing to their success or failure, and considering 

contextual factors at macro-, meso-, and micro-system levels within both EDs and 

hospitals. 
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The results of these evaluations will serve as a foundation for deriving recommendations 

on the most effective strategies to disseminate and implement interventions and 

improvement practices in ED care across European hospitals. Consequently, this 

investigation’s findings aim to inform measures or interventions that enhance quality, 

efficacy, and safety of patient care while promoting favorable and healthy workplace 

environments in ED care delivery. 

2.2 Conceptual framework: the SEIPS model 

ED work and care systems 

EDs represent highly dynamic and stressful care environments, characterized by specific 

demands on healthcare providers and ensuing effects on patient outcomes (13, 14). The 

health and performance of ED nurses and physicians are notably affected by the 

challenging and demanding working conditions inherent in the ED setting (15, 16). A 

heterogeneous spectrum of organizational, social, and patient-related factors collectively 

contributes to health outcomes of ED providers (13, 15, 16). 

ED care, by its nature, frequently encompasses highly stressful and emotionally 

demanding patient care, exposing providers to various stressors related to both patients 

and occupational environment. Examples of such stressors include instances of child 

abuse, workplace violence, and high workloads, to name only few, most prominent 

aspects (17-19). In addition to the inherent ED care demands, such as time pressure 

and limited predictability, exist prevalent psychosocial work stressors that are often 

attributed to poor organizational or system design, i.e., limited autonomy, social conflicts, 

understaffing, information impediments (12, 16). 

Conceptual framework 

To comprehend the structures, processes, and outcomes in healthcare, as well as their 

intricate relationships in terms of human factors and ergonomics (HFE), it is essential to 

adopt robust and sound conceptual approaches (20-23). This investigation draws upon 

the ‘Systems Engineering Initiative for Patient Safety’ (SEIPS) work system model (24-

26). The SEIPS model elucidates how sociotechnical systems within healthcare shape 

health-related work and, reciprocally, how work processes in patient care influence 

outcomes on patient, professional, and organizational levels. This model is characterized 

by several key features, enhancing its effectiveness as a framework for understanding 

and improving healthcare systems (26): [1] detailed healthcare work system description 

considering its complex interactions among various system components, [2] induction of 
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the widely-used and comprehensive quality-of-care assessment framework based on the 

structure-process-outcome (SPO) model of healthcare quality (20, 27), [3] identification 

of care processes influenced by the work system, emphasizing the impact of system 

elements on the execution of care procedures, [4] inclusion of patient outcomes with 

organizational and employee outcomes, and [5] feedback loops between care 

processes, outcomes, and the work system. They allow for a continuous improvement 

cycle, where insights from outcomes and processes inform adjustments to the work 

system, contributing to ongoing enhancements in healthcare delivery. This holistic 

approach acknowledges the interconnectedness of different outcomes, recognizing that 

changes in the work system can have ripple effects on both patient care and the well-

being of healthcare professionals. It has proven effective in various healthcare contexts, 

serving as a foundation for studying and enhancing healthcare practices (25). Figure 1 

illustrates the SEIPS 2.0 framework: 

 

 

Figure 1: SEIPS 2.0 Model (from (25)). 

 

The SEIPS 2.0 model retains fundamental aspects of its antecedent model while 

introducing several clarifications and expansions. Its overarching structure depicts a 

sociotechnical work system on the left, which generates work processes in the middle, 

ultimately influencing outcomes on the right. This format resonates with healthcare 

professionals due to its alignment with the widely recognized SPO model (27), and aligns 
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with systems theory's input-transformation-output framework (28). As a result, SEIPS 2.0 

garners increased acceptance within the healthcare community. 

The enhancements in SEIPS 2.0 are imperative to ensure the relevance of this human 

factors framework in light of the evolving landscape of healthcare work systems. These 

systems are now recognized as dynamic, collaborative, multilevel, and adaptive, with 

active involvement from patients and families. Recognizing that core healthcare issues 

and values evolve over time, it is crucial for human factors, along with its models and 

methodologies, to evolve as well to maintain their utility and pertinence. 

The SEIPS 2.0 framework will serve as a system-based guidance tool throughout the 

study to elucidate the diverse determinants and contextual influences crucial for the 

conception of work conditions of ED professionals (25, 29). This conceptual framework 

is particularly suited for the investigation’s comprehensive approach, as it facilitates the 

examination of multiple factors (tasks, technologies, individuals, environment, 

organization) that collectively contribute to stress loads and affect both provider and 

organizational outcomes, including provider health and patient safety (25, 26). 

2.3 Contemporary ED work-life literature 

2.3.1 ED work demands, resources, and provider well-being 

An extensive body of literature, mainly derived from systematic reviews, validates the 

efficacy and significance of ED care as a specialized field, with educated ED providers 

delivering acute and urgent patient care (30, 31). 

However, ED crowding emerges as a pivotal factor, impeding precise, timely, and 

efficient hospital care, resulting in heightened workloads, diminished performance, 

compromised self- and patient-perceived care, adverse events, and elevated morbidity 

and mortality rates (32-35). Contributors for overcrowding are multifactorial (e.g., 

encompassing boarding, access and exit blocks), and categorized within the Input-

Throughput-Output (ITO) model (32-35). 

Concurrently, a prevalent issue arises with staff shortages and consequently 

understaffing, often stemming from budgetary constraints (13). High job demands and 

cognitive workload, coupled with low job control/autonomy, insufficient workplace 

support, effort-reward imbalances, and organizational injustice, form recurring concerns 

(13, 18, 36, 37). Shift work and associated sleep deprivation, particularly prevalent 

among medical physicians-in-training (PIT) and in high-pressure ED environments, are 
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linked to circadian disorders, chronic fatigue, and burnout (38-42). Moreover, prior 

evidence underscores elevated blood pressure outcomes (43), an augmented 

susceptibility to coronary artery disease, and compromised reproductive health (44). In 

addition, multitasking, workflow interruptions, and suboptimal time allocation for ED 

providers are suggested to amplify cognitive workload, thus leading to reduced job 

satisfaction and fatigue, healthcare delays, as well as adverse events with diminished 

patient-perceived quality of care (45-48). 

ED providers routinely encounter numerous occupational hazards, including exposure to 

transmissible infectious diseases, nitrous oxide, latex allergies, and needle stick injuries. 

Notably, preventive measures were deficient prior to the COVID-19 era (44). Amidst this 

hazardous landscape, instances of verbal, psychological, sexual, and physical 

workplace violence (WPV) against healthcare workers perpetrated by patients, their 

relatives, or advocates, have emerged as an alarming reality. This is particularly 

pronounced in high-pressure settings and is observed among both physicians and 

nursing staff (49-52). Adverse events, predominantly medical errors, are distressing 

consequences of clinical decision-making in malfunctioning ED care (38, 53, 54). 

Perfectionism, individual attributions of blame, legal actions, and the absence of both 

personal and administrative support contribute significantly to the exacerbation of 

detrimental mental health outcomes and emotional exhaustion among involved ED 

providers (38, 53). Frequently, this culminates in the manifestation of the ‘second victim 

phenomenon’ among ED providers, concomitant with diminished work performance, 

feelings of guilt and shame, heightened anxiety, post-traumatic stress disorder (PTSD), 

burnout, depression, and, in severe cases, even suicidal tendencies (38, 53). 

Regarding provider-related outcomes, maladaptive coping strategies correlate with low 

self-realization, high workload, conflict, and nervousness, while active coping and 

positive thinking strategies are associated with a more positive work environment (55-

57). Noteworthy, the type ‘Distress’ personality (type D) was identified in one survey as 

a predisposing factor for burnout among ED physicians (58). 

Providers’ mental well-being outcomes and affective symptoms, negative psychological 

functioning, and cognitive-behavioral outcomes, as well as psychosomatic health 

complaints, are influenced positively by factors such as high job control, autonomy, 

rewards, supervisor and peer support, teamwork, leadership, and positive patient 

interactions (16). Conversely, negative impacts arise from factors such as workload, time 

pressure, staffing issues, unfair compensation, work-life imbalance, critical incidents, 
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aggression, violence, and harassment, along with traumatic events. Those factors can 

subsequently lead to somatic complaints, sleep problems, fatigue, and PTSD (16, 57). 

Objective biomarkers, such as blood pressure and heart rate variability, serve as 

indicators of psychosomatic distress, highlighting the widespread prevalence of adverse 

mental well-being and burnout outcomes among ED providers (43, 59). Profound 

evidence reinforces the prevalent phenomenon of burnout among ED physicians (57, 

60, 61). This contributes to behavioral patterns, such as pre- or absenteeism (62), 

substance abuse (38), career disengagement and high turnover (63, 64), as well as 

depression and suicidal ideation (38). 

In terms of patient-related outcomes, there is a notable impairment in the self- or 

employee-perceived quality of patient care (14, 65), particularly among PIT (11). 

Associations with high time pressure, imbalances in staff availability during peak flow 

times, boarding-related overcrowding, and perceived low support from supervisors and 

hospital management are reported (14, 65). Prospective associations reveal significant 

negative links between ED personnel's mental workload and patients' perceived quality 

of care (66). 

Lastly, prior evidence primarily associates ED crowding with discernible clinical 

endpoints, including an elevated risk of in-hospital mortality, prolonged times-to-

treatment for time-sensitive conditions (such as pneumonia or acute pain), and an 

increased likelihood of patients departing the ED against medical advice or without 

receiving necessary attention (5). Thus, a minimum of two components of quality of care, 

specifically safety and timeliness, as delineated by the Institute of Medicine (IOM), have 

been suggested as compromised (5, 67). 

2.3.2 Interventions on ED work-life 

As one delves into implemented interventions aimed at improving the work-life in ED 

settings, it's crucial to contextualize them within the broader challenges outlined in the 

preceding section. Building upon the multifaceted issues faced by ED providers, the 

following interventions span organizational (OLIs), team (TLIs), and individual (ILIs) 

levels, each targeting specific aspects of the complex ED environment. 

ED work-life improvement measures at the organizational level 

In the first place, the present narrative review explored OLIs, which encompass a range 

of strategies targeting systemic issues within the ED. These interventions focus on 

optimizing processes, enhancing resource allocation, and leveraging technological 
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advancements to streamline care delivery and improve overall efficiency. Notably, recent 

findings from systematic reviews focusing on overcrowding- and flow-centered 

interventions in healthcare settings have highlighted the efficacy of various multimodal 

macro- and microlevel measures. These implementations have demonstrated notable 

reductions in access and exit blocks, waiting time (WT), length of stay (LOS), left-without-

being-seen (LWBS) rates, adverse events, and hospitalization rates, as well as mortality 

(34, 68-70). Particular attention has been directed towards adult frequent users, 

including those with chronic diseases, psychiatric comorbidities, low socioeconomic 

status, or the elderly (71). 

OLIs have involved process improvements in ED care delivery utilizing mathematical 

algorithms, computer-simulation-based predictive modeling (72-74), and incorporating 

recent advancements in artificial intelligence and machine learning (AIML) approaches 

(75, 76). 

Lean and Six Sigma principles have been applied to ED management, incorporating 

streamlined admission processes, standardized diagnostic pathways, integrated 

primary/ambulatory care, physician-led ED triage models, POC testing, overcapacity 

protocols, mental health team collocation models, and fast-track services (33, 34, 68, 

70). These approaches have yielded tangible benefits, including decreased WT, reduced 

LOS, improved patient flow, and slim procedural and turnover time, and overall costs. 

Synchronously, these measures have demonstrated enhancements in provider 

efficiency, productivity, standardization, peer relationships, as well as advancements in 

safety and quality of care delivered (73, 77-79). 

Specific ED reorganization measures incorporate fast-track and observational or short 

stay units (34, 68, 70), medical assessment units (MAU), acute medical units (AMU), 

rapid assessment zones (RAZ) (80-82), capacity command or patient flow management 

centers (34, 83), physician-assisted triage or triage liaison providers (33, 68, 70, 78, 80, 

81, 84), AI-based clinical decision-support systems (85, 86), patient-focused shared 

decision-making support tools (87, 88), and natural language processing systems (89), 

as well as reverse triage (33, 34). 

In the realm of health information technology (HIT), beneficial implementations 

encompass efficient and intuitive computerized provider order entry (CPOE) systems 

(68), electronic health records (EHR) (90, 91), and handheld devices (92). Workforce 

allocation schedules and staff calculation approaches have become increasingly crucial. 

AI-based resource allocation tools (86), such as real-time locating systems for local 
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personnel and equipment (93), assist in achieving appealing rostering, work-life balance, 

and employee retention (94, 95). This is particularly the case for PIT-related outcomes 

(96, 97). Additional support staff, including case management and social work services 

(98), clinical pharmacists (99), language interpretation services (100), and medical 

scribes (68, 101), contribute to facilitating ED work-life for all stakeholders. 

Emphasis is also placed on error prevention and patient safety through critical incident 

reporting systems (CIRS) (102), continuous monitoring devices, SOPs for high-risk 

medication and triage (65), and AI-based applications for the prevention of diagnostic 

errors (86). Assessment and reporting systems for WPV are increasingly recognized as 

necessary components of ED operations (95, 103, 104). 

In a broader organizational context, philanthropic role models, such as the ‘Medicine in 

Motion’ program, serve as examples by providing athletic workouts and competitions for 

professionals in medicine, dentistry, nursing, and physical therapy. This initiative aims to 

support provider wellness, foster interdisciplinary community building, and contribute to 

charitable work (105). 

ED work-life improvement measures at the team level 

Moving on to TLIs, the narrative review delves into strategies aimed at enhancing 

collaboration, leadership, and communication within the ED team. These interventions 

emphasize the importance of effective teamwork and supervision in optimizing patient 

care outcomes and provider well-being. In contemporary ED healthcare settings, the 

efficacy of team leadership and coordination skills, particularly within trauma and 

resuscitation teams, is acknowledged but still evolving (106). Remarkably, the use of 

humor by medical educators poses an integral role in the daily work-life of PIT. Positive 

humor is recognized for facilitating coping and communication, while negative humor 

appears to serve as an implicit outlet for expressing mockery and prejudgments (107). 

The intensification of clinical supervision and mentorship is deemed essential for 

physicians’ wellness, education, organizational efficiency, and patient-related outcomes 

(108, 109). This extends to feedback audits that promote educational value, team 

performance, and adherence to guidelines (110, 111). Well-established morbidity and 

mortality conferences (MMC) after critical incidents (112), along with (de)briefing tools 

(113-115) are crucial for enhancing well-being and minimizing errors in complex and 

critical patient cases.  
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Moreover, job crafting, peer networks, team building/-work, and intra-/interprofessional 

communication training play pivotal roles in achieving the aforementioned outcomes (95, 

102, 116). Such training concepts are integrated into established approaches like ‘Team 

Strategies and Tools to Enhance Performance and Patient Safety’ (TeamSTEPPS), and 

crisis/crew resource management (CRM)-based trainings (117), as well as simulation-

based education trainings in general (118, 119), which have recently also incorporated 

virtual reality (VR) applications (120). 

Workplace-initiated multimodal and holistic resilience-promoting trainings, grounded in a 

combined theoretical foundation, are considered salutary. These encompass 

components on psychoeducation and emotional-supportive-coping regulation through 

cognitive behavioral psychotherapy, and mindfulness-meditation-relaxation 

interventions (121-124), with a particular focus on PTSD mitigation strategies (125). 

Additional features promoting safe and reliable ED care include anti-fatigue trainings to 

foster provider- and patient-related outcomes (126), WPV prevention trainings focusing 

on de-escalation and self-defense skills (104), multitasking trainings (127, 128), and 

patient handoff trainings (129, 130). 

ED work-life improvement measures at the individual level 

Transitioning to ILIs, strategies targeted at enhancing the well-being and resilience of 

emergency department providers are explored. Such measures primarily focus on the 

promotion of personal wellness through mindfulness, meditation, and relaxation 

techniques. These encompass practices such as tactile massages, acupuncture, yoga, 

hypnosis, and engaging in happiness-promoting activities like gratitude journaling, 

choirs, and coaching (95, 115, 116, 131). Physical exercise, workouts, and fitness, as 

exemplified by initiatives like the ‘Medicine in Motion’ program (105), are also recognized 

as vital for mental liberation. 

Additionally, both non-pharmacological measures such as sleep hygiene or napping (97, 

132), and pharmacological interventions including melatonin, modafinil, and caffeinated 

energy drinks (132), are deemed approved booster measures to counteract fatigue and 

sleep deprivation, thus contributing to improved personal outcomes. 

Ultimately, prior evidence underscores the significance of humor in the ED environment 

as a potent medium for exemplary patient-physician interaction, influencing the 

emotional and psychological aspects of patient care. Humor serves as both an individual 

coping mechanism and an uplifting tool in peer-to-peer interactions among medical 
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professionals (133-135). However, it is crucial to note that while humor can be a valuable 

asset, insensitive joking may be misinterpreted and perceived as indecent or appalling. 

Furthermore, the acceptance of humor varies among patients with acute life-threatening 

medical conditions, making it a high-risk balancing act in clinical settings. 

In conclusion, contemporary literature provides insights from position papers outlining 

minimum benchmarks at organizational, team, and individual levels to ensure secure 

and reliable employment conditions in ED care (136). However, the field of 

implementation research appears to be in its infancy. Many investigations have 

exclusively identified evidence-practice gaps or employed inadequate study designs to 

evaluate the effectiveness of intervention implementation (137). 

Common recommendations for the implementation of new evidence-based practices 

involve identifying evidence-practice gaps, evaluating references and applying relevant 

theoretical frameworks to address practice gaps, assessing barriers and prerequisites, 

designing and monitoring intervention strategies, providing feedback during the 

implementation process, enhancing reporting on intervention contents, and employing 

rigorous research designs to assess efficacy (137, 138). 

2.3.3 COVID-19-related challenges and interventions for ED providers 

COVID-19 pandemic-related ED work-life challenges 

The COVID-19 pandemic posed significant challenges for ED care, disrupting patient 

referrals and causing delays in urgent care, thus posing substantial health risks (139). 

ED overcrowding, exacerbated by pre-pandemic hospital overcrowding (33), was further 

intensified due to access blocks and inadequate initial infection control measures 

coupled with a high viral transmissibility (35). Aggravated access blocks, in turn, resulted 

from an immediate mismatch between the heightened demand for intensive care unit 

(ICU) beds and the limited availability of such beds, based on both national and local 

historical needs (33, 34). Consequently, the scarcity of critical care resources led to 

ethically and morally challenging dilemmas related to triaging for treatment, involving life-

and-death decisions, subsequently causing considerable mental distress for ED 

providers (140). 

Additionally, collateral intricacies emerged, including the separation of patient flow, 

reduced productivity due to PPE, more frequent surveillance, and prolonged WT for 

inpatient admission (resulting from POC testing and ward assignments) (33). WPV and 

stigmatization, already present phenomena, escalated as ED staff had to implement 
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uncomfortable prophylactic infection control measures, such as quarantine or restrictions 

on family visits, both of which disrupted interactions between staff, patients, and their 

families (52). Confrontations were fueled by patients’ skepticism and non-compliance 

with disease-related measures, the use of PPE, as well as the initial lack of scientific 

backing for vaccinations and antiviral medications (52). 

Numerous reported pandemic-related factors were associated with a significant 

aggravation of distress, emotional exhaustion, anxiety, burnout, depersonalization, 

depression, PTSD symptoms, secondary trauma, and a low sense of personal 

accomplishment among ED healthcare workers, compared to the pre-pandemic era. 

These factors included resource shortages, concerns about COVID-19 infections, the 

use of PPE, cognitive workload, stigmatization, the separation of families due to 

quarantine, and WPV (141-144). Ultimately, the high risk of occupational mortality, 

especially in settings with inadequate PPE, raised ethical concerns regarding the duty of 

ED physicians to treat and employers’ duty to protect their employees. However, the 

baseline pre-pandemic risk of occupational mortality for ED physicians remains unclear 

(145). 

COVID-19 pandemic-related ED work-life organizational-level interventions 

Amidst the COVID-19 pandemic, OLIs in EDs focused on mitigating challenges such as 

overcrowding, access blocks, and inadequate infection control measures. These 

interventions aimed to optimize resource allocation, improve patient flow, enhance 

infection control protocols, and support staff well-being. Additionally, measures were 

implemented to address ethical dilemmas related to triaging for treatment and ensure 

the safety of both patients and healthcare workers. 

A conceptual framework and checklist aimed at enhancing ED preparedness for future 

infectious disease outbreaks has been proposed, acknowledging the continually evolving 

nature of the situation, especially in the early stages of the pandemic when new 

information was emerging (146, 147). Consideration of various elements from the ED 

ITO model is essential, categorized into the system (workflow, protocols, and 

communication), staff (human resources), space (infrastructure), and supply (logistics) 

(146). 

In terms of infection control, strategies include decontamination methods such as 

mechanical ventilation or air purification (148, 149), along with practices like hand 

hygiene, patient and staff screening, surveillance, PPE use, cohorting and isolation, and 

enhanced cleaning (150). Additional measures involve restricting staff and patient 
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movement, establishing specific pathways for COVID-19 inpatients, operating theatres, 

and outpatient services, as well as ensuring fresh air in the absence of effective 

mechanical ventilation systems are unavailable (150). 

Adapted ED triage algorithms, guided by the best available evidence and lessons from 

previous pandemics, adhere to Centers for Disease Control and Prevention (CDC) 

guidelines. These algorithms aim to streamline the evaluation of patients under 

investigation, optimizing patient triage, minimizing unnecessary clinician exposure, 

standardizing care, and maximizing appropriate resource and clinician PPE use in the 

context of an ongoing shortage (147). AIML applications have been extensively utilized 

since the onset of the COVID-19 pandemic, integrating into the entire ED patient journey, 

including domestic self-triage, tele-triage, ED registration and triage, diagnostics, 

consultations, and treatment, as well as hospitalization or discharge (151-154). 

Subsequently, the impact of these applications has resulted in improved ED care 

efficiency, reduced healthcare costs, and enhanced patient and provider outcomes (151-

153). 

During the pandemic, ED telehealth usage extended to pre-ED evaluation and 

screening, limiting staff and patient exposure within the ED, facilitating specialist 

consultations, post-ED discharge monitoring and treatment, educating PIT and 

healthcare workers, and coordinating resources and patient care (155). Telemedicine 

has proven effective in optimizing health resource utilization, as well as improving both 

patient and provider outcomes (156). 

Notably, WPV prevention policies have become even more crucial than in the pre-

pandemic era. Reports highlight intensified zero-tolerance management, robust 

reporting systems, psychological support offerings, staff protection systems with 

immediate police/security access, and effective public healthcare system communication 

through ED media communication by political entities (52). 

COVID-19 pandemic-related ED work-life team-level interventions 

Amidst the COVID-19 pandemic, intervention practices at the TL in EDs aimed to 

enhance collaboration, communication, and coordination among healthcare teams. 

These initiatives focused on improving team dynamics, implementing crisis management 

protocols, and fostering a supportive work environment to address the unique challenges 

posed by the pandemic. Additionally, training programs and debriefing sessions were 

conducted to enhance team resilience and facilitate effective response to the evolving 

healthcare crisis. 
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Pedagogical strategies for longitudinal competency- and portfolio-based 

interprofessional communication training (157), online mental health support through 

peer-to-peer or group platforms (158), and virtual peer-to-peer networks for real-time 

COVID-19-related clinical education information sharing have been outlined (159). 

These approaches are complemented by team mentoring programs, offering alternatives 

to traditional hierarchical dyadic approaches, including peer, near-peer, and 

collaborative mentorships (160). 

In the era of social distancing, e-learning, distance-only, or mixed-distance simulation 

training, along with VR-based educational tools, have proven effective in enhancing 

technical and clinical performance, as well as extending global educational outreach 

(161-163). These tools and training methods concurrently contribute to increased 

confidence, comfort, physical activity, while reducing stress, anxiety, and depression 

(161, 162). 

Additionally, WPV debriefing following critical incidents, coupled with fostering 

appropriate staff attitudes, strengthened self-awareness, communication skills, de-

escalation techniques, and the ability to recognize warning signs have been emphasized 

(52). 

COVID-19 pandemic-related ED work-life individual-level interventions 

During the COVID-19 pandemic, intervention practices at the IL in EDs targeted the well-

being and resilience of healthcare providers. These initiatives included mental health 

support services, stress management training, and resources for coping with pandemic-

related challenges. Additionally, individualized coaching and peer support programs 

were implemented to address the unique stressors faced by ED staff, promoting self-

care and emotional resilience in the face of adversity. 

Mindfulness-based practices, particularly in the context of the COVID-19 pandemic, 

facilitated by modern information technologies like mobile applications, can serve as 

awareness-raising tools for physicians. These practices provide feasible and accessible 

interventions to effectively combat burnout (116, 164). Positive impacts have been 

observed on ED providers' empathy, compassion, self-awareness, stress responses, 

vigor, mood, mental health, and well-being, as well as effective leadership. 

Simultaneously, a decline in emotional exhaustion, depersonalization, and burnout has 

been reported (164, 165). Mindfulness-based practice is considered an essential 

component of positive psychology and is inherently linked to the enhancement of ED 

work-life (165). 
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2.4 Needs for further research 

The significance of working conditions in the ED goes beyond just providing immediate 

care to patients; it also impacts the well-being of healthcare providers and the overall 

effectiveness of healthcare delivery systems. However, despite existing research efforts, 

several critical gaps persist, warranting comprehensive investigation to address these 

shortcomings. 

Geographic disparities 

The majority of studies and surveys on ED working conditions, associated outcomes on 

ED provider well-being as well as ED patient care, along with implemented intervention 

practices, have been conducted outside Europe, mainly in North America and Australia 

(55). Thus, such geographic disparities cause a scarcity of systematic international large-

scale investigations within and across European countries. Comprehensive and reliable 

evaluations of the work situation of ED providers are needed to address current 

challenges in working conditions across Europe. 

Cross-level comparisons 

Societal and macro-level influences in Europe contributed to the establishment of 

different models of healthcare, i.e., Anglo-American vis-à-vis Franco-German model (1). 

However, respective implications for work stress and provider outcomes for 

professionals in different organizational and work systems are not sufficiently addressed 

yet. Eventually, systematic assessments are needed to establish empirical, data-based 

inferences enabling cross-level comparisons and identification of consistencies within 

and across different European healthcare levels and national ED systems (37, 46, 65). 

Identifying specific challenges and solutions holds the potential to highlight nuanced 

differences and commonalities within varying healthcare systems. Moreover, it enables 

insights into working conditions and ED provider outcomes that are genuine to ED care 

across a variety of settings and national contexts. 

Context-targeted intervention practices 

Presently, there is an inconsistent and incoherent literature base on effective and 

supportive intra- and inter-European-targeted solution strategies promoting healthy work 

environments (18, 29). In order to tackle work-related problems and develop effective 

interventions, there is a need to gather best practices and successful approaches to 

improve ED working conditions in and across European healthcare settings (29, 36). 
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Concurrent influences and rest-of-hospital processes 

Previously, adaptive responses to both anticipated and unforeseen demands have been 

categorized as ‘resilience strategies’, with corresponding adjustments in performance 

and operations classified as ‘matching, extending, sustaining, or transforming’ (166). In 

this context, the interplay of four fundamental factors within the ED sociotechnical system 

– ‘staff, supplies, space, and sequence’ (four S’s) – has been identified as pivotal in 

achieving successful performance adjustments (166). However, concurrent influences 

on ED providers’ work situation, specific staffing requirements, patient acuity levels, and 

rest-of-hospital processes have been rarely explored (80). 

Costs and policy recommendations 

Collecting data on the prevailing conditions of ED workplaces throughout Europe, 

including the incurred costs for both providers and patients, is pivotal in informing policy 

and practice directives set forth by the EUSEM. This endeavor not only addresses the 

well-being of healthcare workers but also evaluates the effectiveness and safety of care 

delivery within ED settings. By amalgamating evidence and synthesizing knowledge, a 

robust foundation is laid for enhancing the standards of ED workplaces across Europe 

(167). Furthermore, the identification of effective strategies, leverage points, and 

requisite skills becomes imperative in ensuring the resilience and dependability of ED 

care, notwithstanding the persistent challenges posed by varying work environments, 

protocols, and resource limitations (166-168). 

Pre- and post-COVID-19 pandemic-related considerations 

In line with the aforementioned points, the detailed examination of challenges faced by 

ED providers and strategies to address them before and after the COVID-19 pandemic 

lacks clarity within European ED contexts. Moreover, it is crucial to derive insights from 

this analysis to enhance readiness for forthcoming pandemics, disasters, and mass 

casualty incidents across European ED settings, striving for continuous improvement in 

preparedness. 

2.5 Objectives and research questions of this study 

The imperative of delineating strategies and identifying pivotal leverage points becomes 

evident in the quest to fortify the resilience and reliability of ED care, notwithstanding the 

pervasive and enduring constraints imposed by work environments, procedures, and 

resources. Acknowledging the crucial role of working conditions within the ED milieu, 
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critical for both patient and provider well-being within the scope of different European 

healthcare models, underscores the necessity to address various deficiencies and 

unresolved concerns. To date, notably the absence or dearth of synthesized insights 

from large-scale investigations prompts the exigency for comprehensive systematic 

assessments to establish robust, data-driven inferences that compare the work-life of 

ED providers and prevailing intervention practices across European countries. 

The current study thus endeavors to amass data through a systematic expert survey on 

ED work-life within the EUSEM network, spanning multiple European countries. The 

overarching objectives encompass three key facets: 

(1) Research question one (RQ-1): identification and determination of pertinent 

factors influencing the work-life, well-being, and health of ED providers, as well 

as associated implications for patient care outcomes. Specifically, the following 

matters shall be explored: 

a. Work-life-related aspects of ED work within the respective ED. 

b. General, provider-, and patient-related work-life aspects influencing ED 

work. 

c. Investigation into adverse health outcomes experienced by ED providers. 

(2) Research question two (RQ-2): results of the investigation are intended to derive 

future policy and practice recommendations for the effective design, 

dissemination, and implementation of contextual and procedural conditions 

conducive to the successful adoption of intervention and improvement measures 

in EDs across Europe. This study seeks to assess: 

a. Currently implemented improvement and intervention practices on 

organizational, team and individual levels (within the respective ED), 

aiming to enhance physicians’ work-life, well-being on the job and 

employee-perceived quality and safety of patient care. 

b. The determinants of success and failure, including contextual factors at 

macro-, meso- and micro-system levels within respective EDs and 

hospitals. 

c. The identification of additional intervention approaches deemed effective 

for improvement. 
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(3) Research question three (RQ-3): evaluation and specification of potential 

COVID-19 pandemic-related challenges that subsequently impacted objectives 

(1) and (2). In detail, the following subjects shall be examined: 

a. Aspects and work system changes induced by the COVID-19 pandemic 

that either mitigate or exacerbate negative impacts on ED providers’ 

working conditions. 

b. COVID-19-related effects on ED providers’ health and the employee-

perceived quality and safety of patient care. 

c. Impact of the pandemic on previously implemented or planned 

intervention approaches targeting the enhancement of ED physicians’ 

work-life, well-being, and employee-perceived quality and safety of 

patient care. 

In essence, this study aspires to furnish a comprehensive understanding of the 

multifaceted dimensions of ED work-life, thereby paving the way for informed policy 

recommendations and targeted intervention strategies that address the nuanced 

challenges faced by ED providers across diverse European settings. 

3 Material and Methods 

3.1 Study design and setting 

3.1.1 Study protocol 

The elucidation of the applied materials and methodologies in this investigation adhered 

to the Comprehensive Standards for Reporting Qualitative Research (COREQ) 

guidelines (169) as well as according to recommendations for good scientific practice 

and comprehensive guidance in the conduct of survey research, in particular with regard 

to the healthcare sector (170-172). The study coordination team (SCT) therefore devised 

a four-stage procedural framework encompassing distinct sequential phases: 

In the inaugural phase, ethical clearance and data protection approval were obtained. 

An integral study component involved an unsystematic narrative literature search of 

peer-reviewed publications (in databases PubMed and Web of Science, refer to ‘7. 

Attachments’ for the list of applied search terms), comprehensively investigating 

research pertaining to the assessment and comparative analysis of the work-life of ED 
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physicians and health risks germane to ED settings within and across the EUSEM 

National Society Member (NSM) states. Subsequently, a purposive snowball sampling 

was established (170, 171, 173). Subject matter experts (SMEs) meeting pre-defined 

criteria were identified and informed through communication facilitated by the EUSEM 

board. 

The second phase comprised the selection and adaptation of research tools and 

methodologies by the SCT. Employing a mixed-methods approach, the study enclosed 

both qualitative and quantitative primary data (173). 

The third phase incorporated the systematic implementation of the Delphi method 

approach. The total data acquisition ran between January 2021 and August 2022. 

Ultimately, in the fourth phase, qualitative and descriptive statistical data analyses were 

conducted. Preliminary results were already presented at the European Emergency 

Medicine Day on May 27, 2022, and subsequently at the EUSEM Congress in Berlin, 

Germany, on October 19, 2022. Final results are anticipated to be disseminated via a 

peer-reviewed publication before or after the publication of this medical dissertation at 

the Medical Faculty, LMU Munich. 

3.1.2 Delphi method 

The Delphi approach is a commonly employed, systematic, iterative, interactive, and 

sequential interrogation method designed to achieve group consensus (174-177). 

Named after the ancient Greek oracle, the Delphi approach traces its origins back to the 

RAND Corporation in 1948 (Santa Monica, California), initially employed in military 

defense research (174, 178, 179). Over the past decades (180-182), the method has 

undergone refinement and expansion, evolving into heterogeneous forms and reflecting 

diverse application types, scoring methods, and approach implications (183, 184). 

Hence, its adaptability progressed to span across domains of socio-technological 

forecasting, decision-making, and policy formulation, with a prominent focus on 

applications in the business, education, and healthcare sectors (175-177, 185, 186). 

While its utility in healthcare and medical research has been recognized since the 1960s 

(187-193), it has also found application in graduate research endeavors (194-196). 

The approach relies on the explicit and implicit collective wisdom and expertise of a 

group of ‘experts’ to achieve consensus on a specific topic by eliciting and refining group 

judgements (174). These experts are individual key informants with acquaintance of the 

scrutinized area of research. The approach involves a series of structured questionnaires 
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or ‘rounds’ that are administered to a ‘panel’ of experts, with the responses from each 

round informing subsequent iterations (175). 

Key characteristics of the Delphi method include (174-177): (a) anonymity (b) multiple 

iterative rounds of data collection with structured questioning, (c) interspersed controlled 

feedback on the group's collective responses to stimulate cognitive reflection and 

convergence of informed opinions and insights over successive rounds, (d) expert panel 

composition, (e) consensus-building of opinions within an acceptable range with process 

continuation until a predetermined level of consensus is reached, (f) both quantitative 

and qualitative analysis, as well as (g) flexibility of use and area of application. 

3.2 Ethical approval, data protection, and confidentiality measures 

The investigation was initiated subsequent to the attainment of ethical approval from the 

Ethics Committee of the Medical Faculty at Munich University on the 14th of January 

2020, under project number 19-729. Data protection clearance was obtained from the 

designated LMU data protection officer, as indicated by internal project number 1606. 

Stringent adherence to the Declaration of Helsinki (2004) was followed throughout the 

study. Prescriptions mandated by the principle of medical confidentiality, coupled with 

relevant data protection statutes and regulations in Germany (harmonized with EU data 

protection directives), were upheld. The study adhered to all data protection regulations 

and obligations delineated in Article 13 of the General Data Protection Regulation 

(DSGVO). This research was conducted in accordance with prevailing norms of Good 

Scientific Practice, committing to objectivity and neutrality.  

Written consent was procured prior to data acquisition. All interviews took part during 

participants' discretionary time. Apart from time investment, no detrimental 

consequences were anticipated for the participants. The SCT did not derive any financial 

benefit from the research, and conflicts of interest were absent throughout the duration 

of the study. 

Prospective study participants were preliminarily required to furnish sensitive 

identification details. Those meeting inclusion criteria were subsequently apprised of the 

project's details, procedural aspects, consent requisites, the voluntary nature of 

participation, and the right to withdraw without adverse repercussions. Participants who 

opted to withdraw consent were informed, as specified in the ‘Study Information’ and 

‘Declaration of Informed Consent’ form (refer to ‘7. Attachments’), that interview data 
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containing personalized information could not be expunged due to the absence of 

coding. 

Acknowledgment was sought from participants regarding the potential lack of 

comprehensive data security and protection in the event of video-based interviews. 

However, all qualitative and semi-quantitative data derived from recorded and 

transcribed statements, reports, and responses during expert interviews were subjected 

to anonymization or pseudonymization upon data entry. These records were archived 

for subsequent scientific purposes. Notably, there was no exchange of individual data, 

whether anonymized or pseudonymized, between the employer and any third party, 

directly or indirectly, via the Institute for Occupational, Social, and Environmental 

Medicine, LMU Munich. 

Access to the original data retained by the institute was confined to the SCT and stored 

in a segregated document, thereby precluding the disclosure of personal data. To 

safeguard against the inadvertent revelation of personal information, transcripts were 

curated to exclude contextually rich details. In the event of research result publication or 

feedback to collaborative partners, confidentiality pertaining to personal data would be 

upheld. Any reported data would be aggregated to preclude the identification of individual 

study participants, ensuring transparency in communication, including a report to the 

EUSEM board and members. 

3.3 Study population 

3.3.1 Panel selection 

A purposive snowball sample comprising eighteen ED experts (197) in hospital-based 

emergency medicine (n=18) was deliberately chosen, ensuring equal representation 

from six EUSEM NSM (n=6) (cf., Figure 2). We tried to have a Europe-wide distribution 

of nations from the south-east (ROM), south (ITA), center (BEL, GER), west (UK) and 

north of Europe (FIN), as well as a coverage of large- (>600 beds), middle- (200 – 600) 

and small-sized hospitals (< 200 beds), for each of those countries, respectively. 
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Figure 2: Overview of the panel selection. SCT = Study coordination team, EUSEM = European Society for 

Emergency Medicine, NSMR = National Society Member representative, BCL = Basic care level, GCL = 

General care level, MCL = Maximum care level, DEL-1/-2 = Delphi round one/two. 
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Table 1: Overview of the panel stratification scheme. 

Features Number of 

interviewees 

Country of origin: 

 

- Belgium 

- Finland 

- Germany 

- Italy 

- Romania 

- United Kingdom 

 

 

 

3 

3 

3 

3 

3 

3 

Hospital care level: 

 

- Basic care level 

- General care level 

- Maximum care level 

 

 

 

6 

6 

6 

Hospital size: 

 

- Small-sized 

- Medium-sized 

- Large-sized 

 

 

 

6 

6 

6 

Total: 18 

 

3.3.2 Inclusion and exclusion criteria 

Table 2 describes criteria for panelist selection being applied (197): 
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Table 2: Inclusion and exclusion criteria for panel selection. DEL-1/-2 = Delphi round one / two. 

Inclusion criteria Exclusion criteria 

(1) Currently engaged in providing ED 

care services. 

(2) Profound expertise, and both 

theoretical and practical knowledge in 

the field of ED care. 

(3) Occupying positions as senior 

physicians, consultants, assistant 

medical directors, or heads of 

department. 

(4) Proficient oral and written English 

language skills. 

(5) Completion and signature of the 

‘Declaration of Informed Consent’. 

(6) Full and active participation in both 

DEL-1 and DEL-2 phases of the study. 

(1) Currently engaged in non-hospital-

based ED care settings or presently 

inactive in the field. 

(2) Lack of adequate expertise, or both 

theoretical and/or practical knowledge 

in ED care. 

(3) Occupying positions as medical 

students, interns, trainees, junior 

physicians, specialists (beyond senior 

physicians or consultants), nursing, 

assistant, and/or technical staff. 

(4) Insufficient proficiency in either oral or 

written English language skills. 

(5) Submission of an incomplete and/or 

unsigned ‘Declaration of Informed 

Consent’. 

(6) Deficient or fragmentary participation 

in DEL-1 and/or DEL-2 phases of the 

study. 

 

3.3.3 Recruitment procedure 

For the purpose of the addressed virtual snowball sampling procedure, an electronic mail 

outreach was executed. To facilitate this process, selection occurred through one of the 

study initiators who serves as EUSEM board representative, Christoph Dodt (CD), via 

the national representatives of the EUSEM council. The EUSEM board disseminated an 

information sheet created by the SCT (refer to ‘7. Attachments’) and launched the project 

internally. All encompassed EUSEM National Society Member representatives (NSMRs) 

were formally solicited to nominate ED experts who met the defined inclusion criteria as 

potential interviewees. To streamline this procedure, the SCT furnished each NSMR with 

a blank Excel spreadsheet (‘List of potential participants’) for individual completion by 

interested participants. Subsequently, the filled-out spreadsheets were to be returned to 

the SCT. The requisite information sought included participants' country of origin, 
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hospital details (name, size, care level, and number of beds), personal particulars 

(surname, first name), professional role in the ED, tenure, and contact information (email, 

telephone). Each participant's individual list was amalgamated and incorporated into a 

comprehensive Excel spreadsheet (‘List of steady participants’). Those study 

participants who consistently met all inclusion criteria were adjacently integrated into the 

study cohort. 

3.4 Procedure: data acquisition process 

Study participants were sent a comprehensive document package, denoted as ‘Study 

participant package’ (SPP), transmitted via electronic mail by the SCT. This package 

(outlined in ‘7. Attachments’) contained project information, detailed interview guidelines, 

and consent requests (‘Declaration of Informed Consent’). Panelists were required to 

complete, sign, and return the consent documentation to the SCT ahead of their 

scheduled initial interview appointments. Concurrently, the coordination and scheduling 

of video call appointments during the interim phase were managed through email 

correspondence. 

The acquisition of panelist data transpired through a launched two-round Delphi 

approach, preceded by an initial pilot study (PS) conducted prior to Delphi round one 

(DEL-1). The PS involved pilot face-to-face video interviews with three arbitrarily 

selected ED experts who met at least four out of six inclusion criteria. These interviews 

served to test for feasibility and comprehensiveness by soliciting feedback regarding the 

clarity of the questions, potential ambiguities, and any perceived deficiencies in content. 

The interviewees' statements were transcribed verbatim and subsequently analyzed to 

identify areas requiring enhancement. Following a reflective and iterative process of 

agreement and adaptation on framing and wording within the SCT, the final version of 

the DEL-1 interview guideline was established and maintained in its written form 

thereafter (refer to ‘7. Attachments’). 

The DEL-1 was adjacently conducted, entailing audio recording, transcription, 

summarization, and preliminary analysis of content data obtained from the interviewee 

panel input by the SCT. Building upon the findings from DEL-1, an online survey for 

Delphi round two (DEL-2) was created and subjected to pretesting by the SCT. The DEL-

1 panel was informed and invited to participate in DEL-2. Survey responses were 

analyzed for consensus, and descriptive statistics were compiled. 
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Figure 3: Overview of the data acquisition process within the pilot study and Delphi rounds one and two. 

 

3.5 Variables and measures 

3.5.1 First Delphi round 

The interview guideline was methodically developed using the ‘SPSS method’ of guide 

creation (198). The conventional division into key questions, memos, specific questions, 

and maintenance and control questions was adopted and customized to facilitate a fluid 

conversation while ensuring the extraction of information pertinent to the research 

question. 

After initial instructions, each section commenced with an introductory free-text key 

question functioning as a potential ‘icebreaker’. Guided response sub-items included 

examples as prompts derived from the initial thematic literature review, providing the 

SMEs with potential additional ideas for consideration. 

All face-to-face video-based interviews were conducted exclusively by Michael Lifschitz 

(ML) as part of his medical dissertation. Neutrality was ensured as the interviewer held 

no position in any ED and had no personal relationships with the participants. Only the 

interviewer and interviewees were present during the interviews, with a single exception 

involving language support provided by an in-house junior physician colleague to 

overcome potential language barriers. Zoom audio recording (Zoom version 5.7.7 
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(1105); Copyright ©2012-2021 Zoom Video Communications, Inc.) was employed to 

collect interviewee panel input data, stored as M4A files. 

The transcription process was executed by a student assistant in 13 out of 17 cases 

(76.5 %), by a second student assistant, in one case (5.9 %), and by ML in three cases 

(17.6 %). One DEL-1 participation case exceptionally involved exclusively written 

responses, thus being exempted from transcription. To ensure inter-reader reliability, 

proof-listening/-reading of records and transcripts was performed by the second student 

assistant in three cases (17.6 %) and ML in 14 cases (82.4 %). Written transcription of 

verbal responses adhered to the simplified content-related and semantic transcription 

rules of Dresing and Pehl (199). The transcripts were not subjected to participant review 

or correction. Data acquisition for DEL-1 occurred between June 2021 and March 2022. 

 

 

Figure 4: Overview of variables and measures within the DEL-1 interview guideline. 

 

3.5.2 Second Delphi round 

For DEL-2, the SCT synthesized the compiled DEL-1 interview data, consisting of 195 

statements, into a consolidated list of a total of 102 items (consolidation ratio of 52.3 %). 

This list encompassed both the originally identified DEL-1 statements and additional 

items that were individually added by panelists but were not mentioned in the initial data 

collection (as detailed in ‘7. Attachments’). The objective was to reintroduce this 

condensed list to the expert panel and facilitate the establishment of relevance-ranked 
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consensus based on the SMEs' personal evaluations across various domains of ED 

work-life and ED provider issues. 

The overarching goal included the determination of prevalence data on ED conditions 

for each EUSEM member state individually, as well as for the overall sample. 

Simultaneously, efforts were made to identify associations between ED context 

characteristics, provider reports of work conditions, and well-being outcomes. Therefore, 

a survey questionnaire was designed on a structured unipolar 5-point Likert-scale basis 

(200, 201), where respondents could indicate their level of agreement or relevance, 

ranging from ‘1 – Highly irrelevant’ to ‘5 – Highly relevant’. Panelists received following 

instructions: ‘Please rate the relevance for each of the following items’. 

The online survey for DEL-2 was implemented and administered through the utilization 

of the established online-panel software ‘Unipark’ (www.unipark.com, Copyright © 1999-

2021 Tivian XI GmbH, Hürth, Germany). Data collection for DEL-2 occurred during the 

period of July 2022 to August 2022. 

In both rounds, panelists had the option to provide further comments (via verbal 

statements, in round 1, and free-text fields, round 2). 

3.6 Data and statistical analyses 

3.6.1 Qualitative content analysis (QCA) 

The transcribed material, organized into 18 distinct cases, underwent analysis utilizing 

the guideline-based interview assessment method, incorporating the principles of 

structuring QCA (202-204). Our systematic approach to QCA entailed predefined 

sequences that aligned with the established methodological framework elucidated by 

Kuckartz (204). In this study it was executed using the ‘MAXQDA Analytics Pro 2022 

Student software’ (MAXQDA, Software für qualitative Datenanalyse, 1989 – 2021, 

VERBI Software. Consult. Sozialforschung GmbH, Berlin, Deutschland). 

The workflow encompassed multiple transcript reviews, highlighting of relevant and 

recurring text segments pertaining to the research question, and the creation of a 

hierarchical category system (referred to as a ‘code system’ or ‘coding guide’) with main 

categories and subcategories (refer to ‘7. Attachments’). The methodological and 

material-oriented development of main evaluation categories adhered to the viewpoints 

through which the material was analyzed. Corresponding subcategories captured all 

contents related to the main categories, displaying partial aspects of those. 
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Thematic main categories in our study were predominantly established through a 

deductive approach, initially informed by a comprehensive literature review. 

Subsequently, these main categories were expanded inductively based on insights 

gleaned from the text material. The resulting category system underwent quality control 

in an interim pilot phase, where a portion of the material (n=3 transcript samples) was 

re-coded by another experienced SCT member (MW). 

Upon successful quality control, the main phase commenced, during which the coding 

team partitioned the transcript material relevant to the research question into sections 

(coding units) and coded them by assigning text passages to appropriate categories. 

This process resulted in the entire category system (202). Sections of the code system 

were then paraphrased, consolidated, and amalgamated into a set of preliminary main 

factors (or statement items), and organized based on their characteristics, serving as the 

foundational material for the subsequent DEL-2. 

Within the framework of DEL-1, the following interview guide sections underwent QCA: 

1 (Sociodemographic contextual factors), 2b (Outcomes of ED work on ED physicians’ 

well-being on the job and self-perceived quality and safety of patient care), 3a 

(Intervention approaches to improve ED physicians’ work-life, well-being and self-

perceived quality and safety of patient care), 3b (Succession or failure factors and 

(in)effectiveness of implemented or planned/desired intervention practices), and 4 (ED 

physicians’ work-life, working conditions, work-related key factors, well-being, self-

perceived quality and safety of patient care and intervention approaches during the 

COVID-19 pandemic). 

3.6.2 Quantitative descriptive metrics 

In the context of DEL-1, the designated items within the interview guide section 2a 

(Influences of ED work on ED physicians’ well-being on the job and self-perceived quality 

and safety of patient care) were subjected to ranking and filtering for DEL-2, utilizing 

medians (MDs), means (Ms), and standard deviations (SDs) as metrics. 

In DEL-2, panelists’ relevance ratings were primarily analyzed using metrics such as M 

and SD. Consensus among the panelists was measured with the ‘content validity index’ 

(CVI) for inter-rater agreement of relevance by percentage proportion within a restricted 

range at item- and scale-level (205-208). Hence, content validity (and consequently 

consensus) for each specific questionnaire item was predefined a priori as the 

percentage of panelists responding with ‘4 – Rather relevant’ or ‘5 – Highly relevant’, 

corresponding to the ‘item-content validity index’ (I-CVI) (208). Consensus on overall 
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scale-level was firstly assessed with the ‘scale-content validity index’ (S-CVI) by 

computing the I-CVI for each item on the scale, and then calculating the average I-CVI 

across items, referred to as the ‘averaging scale-content validity index’ (S-CVI/Ave) 

(208). Secondly, the ‘universal agreement scale-content validity index’ (S-CVI/UA) was 

measured by calculating the proportion of items rated 4 or 5 by all panel experts (208). 

Additionally, we introduced an adapted version (S-CVI/AUA), which considered the 

quotient of items with an I-CVI of ≥ .78against the total number of items. 

Subsequently, we calculated the intraclass correlation coefficient (ICC) for inter-rater 

reliability and consistency within our metric interval scales (209, 210). As every item 

within every round was rated by every panelist, the two-way mixed effects model was 

chosen where people effects were random and measures effects were fixed. Moreover, 

as we could not entirely rule out systematic errors, we chose the rather conservative 

absolute agreement definition. The estimates were reported assuming the interaction 

effect was absent, because it could not be estimable otherwise. 

M, SD, I-CVI, and S-CVI values were calculated for the overall panel, as well as for 

comparisons across hospital care levels and among nations, whereas ICC values were 

exclusively evaluated for the overall panel. 

All quantitative descriptive metrics were computed using Excel (Microsoft Excel for 

Microsoft 365 MSO, Version 2312, Build 16.0.17126.20190, 64-bit) and SPSS (IBM 

Corp. Released 2023. IBM SPSS Statistics for Windows, Version 29.0.2.0. Armonk, NY: 

IBM Corp). 

4 Results 

4.1 Material and sample description 

Altogether, a total of 18 panelists participated in both Delphi rounds, contributing 

evaluations from six European countries (BEL, FIN, GER, ITA, ROM, UK). Among 35 

potential participants, six (17.1%) did not respond to the study inquiry, three (8.6%) 

declined participations, and eight (22.9%) did not meet all inclusion criteria (i.e., still 

undergoing specialty training, no leadership role in the ED, already one expert available 

for the respective country and ED size). Following the inclusion of 18 SMEs for DEL-1, 

there was a zero percent dropout rate for DEL-2, as depicted in Figure 5. 

The total duration of the DEL-1 interview material was approximately 1,534 minutes, with 

each interview ranging from 61 to 120 minutes (M=90.2 minutes). The transcription of 
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the interviews resulted in a total of 222 pages in Microsoft Word (‘Arial’, font size 10, per 

transcription spanning 9 to 18 pages, M=13.1 pages). The duration of each survey 

participation varied from 5.7 to 34.8 minutes (M=15.7). 

The panelists’ hospitals included seven (38.9%) large-sized maximum care level 

hospitals, ranging from 650 to 2,395 hospital beds (M=1169.9 hospital beds); five 

(27.8%) medium-sized general care level hospitals, with 300 to 564 hospital beds 

(M=420); and six (33.3%) small-sized basic care level hospitals, containing 200 to 337 

hospital beds (M=259). The medium annual patient volume ranged from 20.000 to 

115.000 (M=60558.2) across all respondents. 

Regarding professional status, there were 11 (61.1%) heads of department or assistant 

medical directors, and seven (38.9%) senior physicians or consultants. In terms of 

gender distribution, there were five (27,8%) female and 13 (72.2%) male panelists. 
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Figure 5: Overview of the recruitment procedure and sample description. SME=Subject matter experts, 

DEL-1/-2=Delphi round one / two, PS=Pilot study, DS=Delphi survey. 

 

4.2 Sociodemographic context characteristics of included EDs 

Professional, academic ED expert qualification and current ED role (DEL-1, RQ-1) 

Of the 18 included panelists, nine (50%) were having a specialty degree in ED care; nine 

(50%) reported being involved in professional activities to develop ED care regionally or 

nationally (i.e., as champion or advocate); seven (38.9%) were involved with current 

academic affiliations (e.g., as full/adjunct professor, or faculty member); seven (38.9%) 

had obtained a PhD title; six (33.3%) held a MD title; six (33.3%) SMEs reported 
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professional roles in professional societies; three (16.7%) had an additional medical 

academic degree (i.e., M.Sc. disaster management or medical education); two (11.1%) 

respondents were involved in international activities related to ED care; whereas one 

(5.6%) had an additional non-medical academic degree (M.Sc.) (cf., Figure 6). 

 

 

Figure 6: Professional, academic ED expert qualification and current ED role (DEL-1, RQ-1). MD=Doctor 

of Medicine; PhD=Doctor of Philosophy. 

 

Own impact and influence of the ED experts on ED care (DEL-1, RQ-1) 

Among the participants, three (16.7%) were speakers in or organizers of several 

congresses and society meetings; two (11.1%) expressed their hope of being role 

models to younger colleagues; one (5.6%) participant was noted as a champion and 

advocate for the National Health Service (NHS), while another (5.6%) served as a 

regional president of a national emergency medicine society, known for their great 

impact nationwide; one (5.6%) participant held the position of chairman of a leading 

group dedicated to developing and improving national ED care as an autonomous 

specialty; another (5.6%) participant supported the cause of the national emergency 

medicine society by being a member of a working group for quality and patient safety; 

additionally, one (5.6%) panelist served as the president of the commission of 

emergency medicine for the Ministry of Health, which initiated work on legislation to 

establish ED care in the country; one (5.6%) expert was member of a group responsible 

for creating the national ED curriculum, while another one (5.6%) was part of a 

recognition board; and finally, one (5.6%) participant was responsible for transforming 
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an ED into a specialists-led unit accredited for training, despite its initial limitations (cf., 

Figure 7). 

 

 

Figure 7: Own impact and influence of the ED experts on ED care (DEL-1, RQ-1). NHS=National Health 

Service, UK. 

 

Local or nationwide ED expert perspectives and representation (DEL-1, RQ-1) 

Among the interviewees, 13 (72.2%) provided perspectives that were mostly generalized 

and applicable nationwide, with the exception of local details; four (22.2%) represented 

hospitals of the same size in their respective countries, taking into account factors such 

as case mix; two (11.1%) panelists predominantly described a local setting, with only a 

few issues that were generalizable; additionally, two (11.1%) interviewees highlighted 

more geographical differences during the COVID-19 prime time, while another two 

(11.1%) emphasized settings or deficits that were more aggravated by the COVID-19 

pandemic (cf., Figure 8). 
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Figure 8: Local or nationwide ED expert perspectives and representation (DEL-1, RQ-1). 

 

Social, economic/-logical and political influences on EDs (DEL-1, RQ-1) 

Regarding positive aspects highlighted by the participants (cf., Figure 9), two (11.1%) 

SMEs noted that during COVID-19, all shortages were compensated by the government; 

two (11.1%) mentioned cooperation with politics and municipalities in planning new EDs 

& improving primary care; one (5.6%) respondent pointed out that having multinational 

employees leads to a better understanding of patients with different sociocultural 

backgrounds; Another one (5.6%) highlighted that ED care is in the focus of the public 

eye, especially since the COVID-19 pandemic; and ultimately, one (5.6%) informant 

expressed that the decentralization process leads to more competitive systems and a 

higher tempo of development. 

 

 

Figure 9: Positive social, economic/-logical and political influences on EDs (DEL-1, RQ-1). 

 

Among the negative aspects reported by the panelists (cf., Figure 10), five (27.8%) 

mentioned challenges with regional government as the hospital organizer, including 
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19, leading to dramatically increased low-acuity patient loads, especially during night and 

weekend shifts; two (11.1%) highlighted the lack of access to other care avenues, 

leading to uninsured individuals using EDs as their primary source of care; two (11.1%) 

pointed out challenges specific to rural area hospitals, including differences in social, 

cultural, religious status, and education compared to cities; two (11.1%) reported issues 

with verbal and physical violence in inner-city EDs; one (5.6%) expressed concerns 

about national rules and policies that may not necessarily be beneficial for patient care; 

one (5.6%) criticized the Ministry of Health for not economically sustaining hospitals and 

EDs adequately in terms of technical and human resources; one (5.6%) highlighted the 

pressure on EDs to prove their importance as cost centers, with admitted patients 

generating more revenue than ambulatory care; one (5.6%) raised concerns about the 

aging population and frail patients; one (5.6%) noted challenges for hospitals operating 

without networks or collaborations; one (5.6%) pointed out disparities between out-of-

city and inner-city departments in terms of patient volume; one (5.6%) mentioned 

challenges related to urban planning, such as cities becoming greener, affecting 

transportation to the EDs; one (5.6%) raised concerns about the acute-on-chronic 

nursing shortages, leading to patients staying overnight in the ED; one (5.6%) highlighted 

the lack of uniformity due to decentralization; and lastly, one participant (5.6%) criticized 

the payment system, citing some services being poorly reimbursed under a fee-for-

performance model. 
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Figure 10: Negative social, economic/-logical and political influences on EDs (DEL-1, RQ-1). C19=COVID-

19; GP=General practitioner; SOC=Source of care. 

 

Physical ED work environment (DEL-1, RQ-1) 

Regarding positive aspects delineated by the experts (cf., Figure 11), ten (55.6%) 

mentioned that the temperature and air quality were under control; six (33.3%) 

appreciated good lighting and ventilation; four (22.2%) noted the new or modern 

construction and design of their ED; three (16.7%) reported adequate noise levels; three 

(16.7%) pointed out that there was enough space; two (11.1%) mentioned a sufficient 

number of cubicles; two (11.1%) recognized having enough work- or computer stations; 

one (5.6%) noted having enough privacy; lastly, and lastly, one (5.6%) panelist 

appreciated having enough space in the break or pause room. 

 

5 (27.7%)

2 (11.1%)

2 (11.1%)

2 (11.1%)

2 (11.1%)

1 (5.6%)

1 (5.6%)

1 (5.6%)

1 (5.6%)

1 (5.6%)

1 (5.6%)

1 (5.6%)

1 (5.6%)

1 (5.6%)

1 (5.6%)

0 2 4 6 8 10 12 14 16 18

Challenging governmental hospital organizer

C19-vaccinating GPs fuel low-acuity ED loads

Lack of care avenues fuels ED SOC for uninsured

Social, cultural, religious & educational regionality

Verbal & physical violence in inner-city EDs

National policies unbeneficial for patient care

Ministry of Health not sustaining EDs adequately

Pressure on ED to prove importance as cost center

Concerns about the aging & frail population

Challenges for hospitals without collaborations

Disparities out-of- vs. inner-city EDs (patient load)

Urban sustainability plans affect ED transportation

Acute-on-chronic nursing shortages

Lack of uniformity due to decentralization

Payment poorly reimbursed (fee-for-performance)

EXPERT PANELISTS (N)



- 49 - 

 

 

Figure 11: Positive aspects of the physical ED work environment (DEL-1, RQ-1). 

 

Among the critical areas for improvement identified by the interviewees (cf., Figure 12), 

nine (50.0%) mentioned deficits in visual or acoustic privacy; eight (44.4%) noted that 

the physical space was too small; eight (44.4%) pointed out inadequate volume or noise 

levels; five (27.8%) highlighted issues with the aged ED construction or design; three 

(16.7%) reported inadequately high room temperatures or the lack of air conditioning; 

three (16.7%) referred to the lack of possibility for expansion; three (16.7%) mentioned 

too low room temperatures during winter; two (11.1%) complained about a lack of bright 

light or windows; two (11.1%) noted a small number of cubicles; two (11.1%) reported a 

shortage of work- or computer stations; two (11.1%) pointed out a pavilioned design with 

long distances; two (11.1%) highlighted issues with the renovation or restoration 

process; two (11.1%) mentioned overly bright lighting; and ultimately, one (5.6%) 

panelist reported the absence of a short-time observation unit. 
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Figure 12: Negative aspects of the physical ED work environment (DEL-1, RQ-1). A/C=Air conditioning. 

 

ED triage system (DEL-1, RQ-1) 

Eight (44.4%) panelists reported an internally used (color-based) four- or five-point scale 

system; seven (38.9%) highlighted the use of the Manchester Triage System (MTS); and 

three (16.7%) mentioned the utilization of the Emergency Severity Index (ESI) (cf., 

Figure 13). 

 

 

Figure 13: ED triage system (DEL-1, RQ-1). 
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Department responsibility for patient pathway (DEL-1, RQ-1) 

Responsibility for patient pathways in the ED is distributed as follows (cf., Figure 14): 

a. Triage: All 18 (100%) participants mentioned the ED as responsible. 

b. Stabilization/resuscitation: Ten (55.6%) interviewees mentioned the ED; and 

eight (44.4%) pointed out interdisciplinary teams. 

c. Bed management: Seven (38.9%) participants mentioned the ED; six (33.3%) 

stated the central case/bed management division; four (22.2%) highlighted 

interdisciplinary interactions (e.g., between the ED and a central bed 

management division); one (5.6%) pointed out other specialties (e.g., every 

department's daily coordinator during daytime, and respective on-call physician 

during night-time). 

d. Diagnostic procedures: Ten (55.6%) interviewees named interdisciplinary teams; 

six (33.3%) mentioned the ED; and two (11.1%) pointed out other specialties 

(e.g., radiology). 

e. Immediate therapy: Ten (55.6%) panelists stated the ED; seven (38.9%) pointed 

out interdisciplinary teams; and one (5.6%) mentioned other specialties (e.g., 

respective physician on-site). 

f. Disposition: Nine (50.0%) participants mentioned the ED; six (33.3%) reported 

interdisciplinary teams (e.g., ED physicians/nursing with ward nursing); and 

lastly, one (5.6%) stated other specialties (e.g., the accepting department). 

 



- 52 - 

 

 

Figure 14: Department responsibility for patient pathway (DEL-1, RQ-1). 

 

General ED work system factors (DEL-1, RQ-1) 

In terms of general ED work system factors highlighted by the experts (cf., Figure 15), 

eight (44.4%) mentioned rostering shifts of less than 12 hours; seven (38.9%) reported 

limited teaching opportunities; six (33.3%) indicated little time for research; five (27.8%) 

reported that junior and senior residents have a minimum of 24-hour rostering shifts; five 

(27.8%) stated that there is no necessity of doing research; four (22.2%) mentioned that 

there is no dedicated ED staff, and it is shared with other specialties; four (22.2%) 

highlighted hospital-based emergency medicine as an autonomous specialty; two 

(11.1%) indicated that physicians working nighttime or on weekends also take care of 

wards; two (11.1%) mentioned that trainees are expected to have dedicated hours/days 

off for self-development; one (5.6%) reported a rotation to an out-of-hospital, brief 

observation unit, and emergency care ward; one (5.6%) stated that specialists are 

required to publish a minimum of one scientific paper (desirable); and finally, one (5.6%) 

mentioned that at a certain age there are fewer on-calls/nighttime shifts. 
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Figure 15: General ED work system factors (DEL-1, RQ-1). 

 

ED qualification: ratios and definitions (DEL-1, RQ-1) 

Out of all panelists, seven (38.9%) stated that there are more female than male physician 

staff members; seven (38.9%) described poor cultural diversity; six (33.3%) noted 

existent cultural diversity, with a multinational and diverse ED staff; four (22.2%) 

mentioned a very gender-diverse environment; four (22.2%) mentioned that there is 

generally an unidentified majority of junior compared to senior staff members; four 

(22.2%) complemented a specific senior-to-junior ratio of one to two; three (16.7%) 

indicated the presence of advanced clinical practitioners (ACPs) working independently 

or under the supervision of physicians, while serving as equivalents of junior residents. 

Moreover, nursing assistants, operative technical assistance, physician assistants, and 

paramedics also supplemented physician staff; two (11.1%) reported a senior-to-junior 

ratio of one to one; two (11.1%) reported more male than female physicians; one (5.6%) 

mentioned that there are more physicians than nurses; one (5.6%) reported the use of a 

‘see-one-do-one’ teaching approach; one (5.6%) mentioned that more than half of the 

time is dedicated to university/teaching (60-70%), while less than half of the time is spent 

in the ED; one (5.6%) reported the absence of juniors/residents; one (5.6%) stated that 

the majority of doctors are seniors; one (5.6%) mentioned a physician-to-nurse ratio of 

one to three; and ultimately, one (5.6%) reported a physician-to-nurse ratio of one to one 

(cf., Figure 16). 

 

8 (44.4%)

7 (38.9%)

6 (33.3%)

5 (27.8%)

5 (27.8%)

4 (22.2%)

4 (22.2%)

2 (11.1%)

2 (11.1%)

1 (5.6%)

1 (5.6%)

1 (5.6%)

0 2 4 6 8 10 12 14 16 18

Rostering shifts < 12 hours

Limited teaching opportunities

Little time for research

Rostering shifts > or = 24 hours

No necessity of doing research

No ED staff (shared with other specialties)

ED care as autonomous specialty

Taking care of wards (nighttime/weekends)

Hours/days off for trainees' self-development

Rotations to out-of-hospitals, observation & ED units

Requisition of publishing a min. of 1 scientific paper

Fewer on-calls/night shifts for elder employees

EXPERT PANELISTS (N)



- 54 - 

 

 

Figure 16: ED qualification: ratios and definitions (DEL-1, RQ-1). ACP=Advanced clinical practitioner. 

 

ED staffing levels and determination approaches (DEL-1, RQ-1) 

Five (27.8%) SMEs highlighted determining staffing levels based on the number of shifts, 

considering differences between weekday versus weekend and day versus night shifts; 

five (27.8%) stated determining staffing levels based on the mean physician-time-per-

patient; five (27.8%) mentioned funding and staffing levels being determined for a certain 

annual patient volume, where acuity does not matter; five (27.8%) reported that staffing 

levels are negotiated and calculated with the company director or hospital management 

and that extra work and value needs to be proved for getting more staff; five (27.8%) 

pointed out that there are no minimum staffing level approaches, e.g., based on 

physician-time-per-patient or annual patient volume; two (11.1%) noted that there is 

usually a 20% reduction in staffing levels due to sickness, vacation, maternity leave, 

etcetera; two (11.1%) mentioned determining staffing levels based on the number of 

hours worked; one (5.6%) mentioned a standardized national calculation approach 

without providing further details; one (5.6%) mentioned the patients-per-physician 

approach and highlighted differences between surgical and medical patients; one (5.6%) 

mentioned calculation including "boarding of patients," with some hospitals having 

observation units or short-stay wards for that purpose, requiring additional staff; one 

(5.6%) reported minimal staffing levels, including at least one ED physician working 

7 (38.9%)

7 (38.9%)

6 (33.3%)

4 (22.2%)

4 (22.2%)

4 (22.2%)

3 (17.8%)

2 (11.1%)

2 (11.1%)

1 (5.6%)

1 (5.6%)

1 (5.6%)

1 (5.6%)

1 (5.6%)

1 (5.6%)

1 (5.6%)

0 2 4 6 8 10 12 14 16 18

Female > male staff members

Poor cultural diversity

Multinationality & cultural diversity

Gender-diverse staff environment

Generally junior > senior staff members

Senior-to-junior ratio of 1:2

ACPs as resident equivalents

Senior-to-junior ratio of 1:1

Male > female staff members

Physician > nursing staff members

See-one-do-one teaching approach

> 50% of ED time for university/teaching

Complete absence of juniors/residents

Generally senior > junior staff members

Physician-to-nurse ratio of 1:3

Physician-to-nurse ratio of 1:1

EXPERT PANELISTS (N)



- 55 - 

 

preclinically and one clinically. ED physicians in emergency medical service (EMS) shifts 

work in the ED while not having any preclinical emergency calls, ramping up ED staff, 

accordingly; and lastly, one (5.6%) panelist noted that work experience is not considered 

in work shift distribution, resulting in unequal shifts and work time (cf., Figure 17). 

 

 

Figure 17: ED staffing levels and determination approaches (DEL-1, RQ-1). EP=Emergency physician. 

 

Types of ED employee contracts (DEL-1, RQ-1) 

12 (66.7%) panel experts reported mostly full-time equivalent (FTE) contracts; eight 

(44.4%) mentioned that juniors were on limited fixed-term contracts for ED rotation; five 

(27.8%) reported payment according to local employer associations; five (27.8%) 

reported that (almost) the complete staff is on permanent contracts; five (27.8%) have 

consultants and specialists on permanent contracts; five (27.8%) noted that part-time 

equivalent (PTE) contracts are very common and accepted; three (16.7%) mentioned 

no/little on-call payment; two (11.1%) noted that evening, night, and weekend shifts are 

better paid; two (11.1%) reported that ED rotation is minimum for six months; one (5.6%) 

mentioned an ED physician intensity bonus of +30% payment; one (5.6%) reported not 

being allowed to work more than 24 hours in a row anymore; one (5.6%) stated that 

juniors creating roster plans themselves; one (5.6%) mentioned special prehospital shifts 

(e.g., coming from other hospitals, mobile unit, air rescue service); one (5.6%) 

highlighted that salary was being paid by the department of origin during the temporary 
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ED rotations; one (5.6%) mentioned additional contracts for success-dependently more 

money (consultants); one (5.6%) participant noted that women with children under three 

years are not allowed to work nights/on-calls; one (5.6%) mentioned seven weeks of 

paid holiday/year; one (5.6%) mentioned relying on external locums to fill roster gaps; 

and ultimately, one (5.6%) mentioned  a mixture of different types of employee contracts, 

contingent on professional grade (permanent, limited, legal benefits, full pensions and 

reimbursements in contrast to PIT being regulated by the government in terms of 

reimbursement) (cf., Figure 18). 

 

 

Figure 18: Types of ED employee contracts (DEL-1, RQ-1). FTE=Full-time equivalent; PTE=Part-time 

equivalent. 

 

ED providers’ overtime and compensation models (DEL-1, RQ-1) 

12 (66.7%) participants reported overtime with extra payment; seven (38.9%) use an 
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(33.3%) mentioned additional on-call compensation payments in case of the need for 

more shifts to fill roster gaps (due to understaffing); five (27.8%) mentioned time off in 

lieu for overtime; five (27.8%) reported offered extra locum shifts on an hourly basis; four 

(22.2%) stated compensation models according to national legislation; two (11.1%) 

reported an average overtime of 12-15 hours per month; two (11.1%) mentioned 

contracts that limit overtime to no more than 48 hours per week; two (11.1%) pointed out 

extra remuneration for 120-140 hours/month, and even more if > 180/month; one (5.6%) 

reported an average overtime of 20-30 hours per month; one (5.6%) stated filling shift 

gaps with much overtime (up to 7-8 shifts per month); one (5.6%) reported overtime 

limited to 12-24 hours per week, and one (5.6%) overtime limited to < 5% of working 

hours; one (5.6%) pointed out that physicians were considered as medical hospital 

managers with no maximum overtime limits; and ultimately, one (5.6%) participant stated 

that overtime was worse during the COVID-19 pandemic (cf., Figure 19). 

 

 

Figure 19: ED providers’ overtime and compensation models (DEL-1, RQ-1). 
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introduction of a complete digital process; six (33.3%) reported having no translation 

tools other than ‘Google Translate’; seven (38.9%) noted the use of paper-based 

anamnesis and consultation protocols; five (27.8%) reported that ED registration files 

are computerized; five (27.8%) mentioned the absence of handheld devices; four 

(22.2%) described a patchwork of several different software tools used throughout the 

day, indicating room for improvement; five (27.8%) reported using one documentation 

system for everything, including radiography, electrocardiograms, vital signs, 

laboratories, medication, etcetera; four (22.2%) mentioned using a combination of both 

paper-based and paperless systems; three (16.7%) noted the availability of an external 

interpreter pool during working hours; two (11.1%) reported documentation times ranging 

from five to 30 minutes per patient on top of the consultation time; two (11.1%) reported 

having a good interface with general practitioners and other specialties; two (11.1%) 

mentioned the presence of interpreters within the staff; one (5.6%) mentioned plans to 

do everything bedside-wise; one (5.6%) mentioned the existence of an ED application 

with guidelines; one (5.6%) noted the absence of an interface for certain data, such as 

radiological images; one (5.6%) reported patient notes being imported into a national 

archive and accessible; one (5.6%) participant reported spending 40% of time with 

patients on documentation; one (5.6%) mentioned the absence of dictation tools; one 

(5.6%) reported using handhelds/mobiles directly transferred to patient record sheets; 

and finally, one (5.6%) mentioned telemedicine following patients home since the 

COVID-19 pandemic (cf., Figure 20). 
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Figure 20: ED health records and documentation systems (DEL-1, RQ-1). GP=General practitioner. 

 

Availability of diagnostic and interventional ED technology (DEL-1, RQ-1) 

An ED preparedness 24/7 was reported in 13 (72.2%) cases; magnetic resonance 

imaging (MRI) not being available 24/7 in six (33.3%) cases; the absence of 

catheterization laboratories in two (11.1%) cases, of computer tomographies (CTs) in 

one (5.6%) case, stroke units in one (5.6%) case, interventional radiology during 

nighttime in one (5.6%) case, extracorporeal membrane oxygenation (ECMO) machines 

in one (5.6%) case, second level of surgery in one (5.6%) case; good communication 

with other hospitals was highlighted in one (5.6%) case, and electronic documentation 

in one (5.6%) case (cf., Figure 21). 
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Figure 21: Availability of diagnostic and interventional ED technology (DEL-1, RQ-1). MRI=Magnetic 

resonance imaging; CT=Computer tomography; ECMO=Extracorporeal membrane oxygenation. 

 

Introduction and access to ED health information technology (DEL-1, RQ-1) 

Eight (44.4%) participants reported the implementation of HIT introduction, including 

protocols, guidelines, and information technology; seven (38.9%) stated the conduction 

of regular skill training sessions, which may be mandatory and cover various topics; 

seven (38.9%) mentioned learning-by-doing approaches on the job as a method of skill 

acquisition; four (22.2%) pointed out offers of free online resource access to materials 

such as handbooks and databases like ‘Amboss’, ‘Thieme E-Ref’, and ‘Up-to-Date’; two 

(11.1%) provided trainees with access to technologies based on their skill level and 

relevant laws or legislation; two (11.1%) had a special roster system with rotations, as 

well as online, practical, and written exams; two (11.1%) expressed dissatisfaction with 

the briefness of the introduction and the limited nature of skill training; two (11.1%) 

consider the accessibility to the system to be good; one (5.6%) reported that decision-

support tools and websites cannot be accessed; one (5.6%) mentioned consultants 

being trained to train juniors; one (5.6%) reported difficulty in accessing CT/MRI, with 

experienced radiologists seeking more experienced second opinions from ED senior 

physicians about indications; and lastly, one (5.6%) participant described bringing new 

technologies into the system with the assistance of external companies providing 24/7 

on-site training to staff for up-skilling (cf., Figure 22). 

 

13 (72.2%)

6 (33.3%)

2 (11.1%)

1 (5.6%)

1 (5.6%)

1 (5.6%)

1 (5.6%)

1 (5.6%)

1 (5.6%)

1 (5.6%)

0 2 4 6 8 10 12 14 16 18

24/7 ED preparedness

MRI not available 24/7

Absence of catheterization laboratories

Absence of CTs

Absence of stroke units

Interventional radiology during nighttime

Absence of ECMOs

Absence of second level of surgery

Good interhospital communication

24/7 availability of electronic documentation

EXPERT PANELISTS (N)



- 61 - 

 

 

Figure 22: Introduction and access to ED health information technology (DEL-1, RQ-1). HIT=Health 

information technology. 

 

Real-time maintenance and cleaning of health (information) technology (DEL-1, RQ-1) 

Six (33.3%) interviewees reported real-time cleaning services available; five (27.8%) 

mentioned that reporting maintenance problems in real-time, especially for critical 

technology, is possible; five (27.8%) have a spectrum of different technologies to cope 

with technological or informational dropouts, including replacement machines in-

between; four (22.2%) reported that real-time maintenance is not always available; four 

(22.2%) have contingency plans available in case of IT failures; four (22.2%) mentioned 

that a technical department, either on-site or on-call, usually comes to check and fix 

problems, often working together with external companies; three (16.7%) have external 

company devices, with companies sending teams for maintenance; two (11.1%) stated 

basic electronic maintenance carried out by their own nurses; one (5.6%) reported that 

maintenance is only available during daytime; one (5.6%) mentioned that maintenance 

within 24 hours is only possible with personal connections to medical technology 

companies; and ultimately, one (5.6%) participant pointed out that the ED always has 

priority for availability of imaging, and in worst-case scenarios, patients may be 

transferred to other hospitals for diagnostic procedures as temporary measures (cf., 

Figure 23). 
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Figure 23: Real-time maintenance and cleaning of health (information) technology (DEL-1, RQ-1). 

MedTech=Medical technology company. 

 

4.3 Consensus ratings for relevance across Europe (Delphi round 2) 

In DEL-1, comprehensive interviews were conducted with each panelist, yielding 

transcribed records encompassing all 18 interactions. These transcripts were 

meticulously synthesized and scrutinized to distill salient assertions. Through rigorous 

examination, individual responses were methodically organized into a corpus comprising 

195 distinct statements. Subsequently, 102 statements, inclusive of those independently 

proposed by panelists, were delineated into discrete items for evaluation regarding their 

pertinence during the subsequent round. In DEL-2, the entirety of the 18-member panel 

contributed their assessments concerning the significance of various factors within the 

ED operational framework. Hereinafter, the relevance statements and corresponding 

consensus metrics for each cluster delineating the ED work system are elucidated. 

Ratings and consensus metrics on ED work-life factors and influences (DEL-2, RQ-1) 

Regarding the study’s primary inquiry, panelists underscored the significance of various 

positive overarching aspects within the ED work environment. Notably, they emphasized 

the stimulating nature of general ED-related attributes, such as ‘job challenges’ (i.e., 

‘variation and/or interdisciplinary interaction’; M=4.7, SD=0.4, I-CVI=1.00). Similarly, high 

levels of ‘job control’ (i.e., ‘participation in decision-making’; 4.4, 0.5, 1.00), ‘job 

intellectuality’ (4.6, 0.6, .94), ‘task significance’ (4.3, 0.6, .94), and ‘job autonomy’ (4.0, 

0.6, .83) were highlighted as vital components fostering favorable work experiences, 
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respectively. Furthermore, the panel identified ‘personal work ethics and/or motivation’ 

(4.4, 0.8, .94), ‘teamwork, social climate and extracurricular activities’ (4.3, 0.6, .94), 

‘work experience and/or utilization of skills’ (4.4, 0.7, .89), and ‘resilience and coping 

strategies’ (4.4, 0.7, .89), alongside ‘positive co-worker relationships’ (4.2, 0.9, .83), as 

integral to cultivating positive provider-related facets of the ED work milieu. In the realm 

of patient-provider interaction, the factor of 'patient case complexity' (4.2, 0.6, .89) 

emerged prominently, garnering recognition for its positive impact (cf., Table 3). 

Conversely, during the initial round of evaluations, a diverse array of negative factors 

was delineated. Subsequently, during the ensuing round, paramount importance and 

concerns were accorded surrounding general aspects such as ‘overcrowding’ (4.7, 0.6, 

.94), and ‘workflow interruptions and/or multitasking’ (4.6, 0.6, .94). Equally notable were 

apprehensions regarding ‘time pressure and/or lack of breaks’ (4.4, 0.7, .89), as well as 

challenges associated with ‘employee turnover and understaffing’ (4.4, 0.8, .83). 

Additionally, the prevalence of ‘medical errors’ (4.1, 0.9, .83) was underscored, garnering 

considerable attention regarding provider-related facets. Noteworthy negative aspects 

within patient-provider interactions were highlighted, particularly encompassing 

instances of workplace 'violence' (i.e., ‘verbal and/or physical’; 4.0, 1.1, .72) towards 

healthcare workers (cf., Table 3). 

In total, the S-CVI/Ave accounted for .77, the S-CVI/UA amounted to .06, and the S-

CVI/AUA was .48. The ICC accounted for .72, with a 95% CI of .57 and .84 (cf., Table 

4). 

 

Table 3: Panel relevance ratings & consensus metrics (I/II): ED work-life influences (DEL-2, RQ-1). 

Category and factors Metrics 

M SD I-CVI 

Positive general aspects in ED work    

 Job challenge: variation and/or interdisciplinary interaction 4.7 0.4 1.00 

Job control: participation in decision-making 4.4 0.5 1.00 

Job intellectuality 4.6 0.6 .94 

Task significance 4.3 0.6 .94 

Job autonomy 4.0 0.6 .83 
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Positive provider-related aspects in ED work    

 Personal work ethic and/or motivation 4.4 0.8 .94 

Teamwork, social climate and extracurricular activities 4.3 0.6 .94 

Work experience and/or utilization of skills 4.4 0.7 .89 

Resilience and coping strategies 4.4 0.7 .89 

Positive co-worker relationships 4.2 0.9 .83 

Positive patient-provider interaction facets in ED work    

 Patient case complexity 4.2 0.6 .89 

Therapy efficacy: seeing patients getting better 3.9 0.9 .67 

Grateful patient feedback 3.6 1.0 .67 

Communication: social interaction with patients and/or families 3.6 1.0 .56 

Negative general aspects in ED work    

 Overcrowding 4.7 0.6 .94 

Workflow interruptions and/or multitasking 4.6 0.6 .94 

Time pressure and/or lack of breaks 4.4 0.7 .89 

Employee turnover and understaffing 4.4 0.8 .83 

Chronic cognitive workload 3.8 0.9 .67 

Work-life imbalance 3.8 1.1 .67 

Shift work 3.4 1.1 .50 

Negative provider-related aspects in ED work    

 Medical errors 4.1 0.9 .83 

Lack of communication and feedback culture 3.9 0.9 .72 

Task overlap and interaction deficits with other specialties 3.8 0.9 .72 

Tense atmosphere 3.7 1.1 .72 

High pressure to take far-reaching decisions 3.8 1.1 .67 

Lack of resilience and coping mechanisms 3.7 0.9 .61 

Insufficient supervision 3.6 0.8 .56 
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Negative patient-provider interaction facets in ED work    

 Violence: verbal and/or physical 4.0 1.1 .72 

Legal consequences of conflicts 3.7 1.2 .67 

Minor complaints without the need of ED treatment 3.6 0.9 .67 

Ungrateful feedback 3.6 1.2 .67 

Excessive claims 3.4 1.3 .56 

S-CVI/Ave   .77 

S-CVI/UA   .06 

S-CVI/AUA   .48 

Note: N=18; scale range ‘1 – Highly irrelevant’ to ‘5 – Highly relevant’; M=Mean; SD=Standard deviation; I-CVI=item-content validity index: 

ratio of panelists rating with ‘4 – Rather relevant’ or ‘5 – Highly relevant’ against the total number of panelists for each item; S-

CVI/Ave=averaging scale-content validity index: averaged I-CVI values across all items; S-CVI/UA=universal agreement scale-content 

validity index: proportion of items achieving a rating of 4 or 5 by all panelists; S-CVI/AUA=adapted universal agreement scale-content 

validity index: ratio of items with an I-CVI of ≥ .78 and the overall item list; GREEN: I-CVI ≥ .78 | S-CVI ≥ .90, YELLOW: S-CVI .80 - .89, 

RED: I-CVI < .78 | S-CVI < .80. 

 

Table 4: Panel relevance ratings & consensus metrics (II/II): ED work-life influences (DEL-2, RQ-1). 

 

 

Ratings and consensus metrics on ED providers’ health outcomes (DEL-2, RQ-1) 

Regarding the adverse health ramifications experienced by ED, profound significance 

was attributed to various mental health manifestations. Particularly, elevated pertinence 

was observed concerning ‘exhaustion and/or mental fatigue’ (4.5, 0.6, .94), ‘burnout’ 

(4.4, 0.8, .83), and ‘compassion fatigue, pessimism, and/or cynicism’ (3.9, 0.8, .78). 

Similarly, within the realm of physical health implications, ‘physical fatigue’ emerged as 

a primary concern, attaining the highest rating (4.1, 0.8, .83). Addressing psychosomatic 

and behavioral health dimensions, ‘insomnia’ (i.e., ‘sleep deprivation and/or disturbance’, 

4.0, 0.9, .72) was notably highlighted, though rated lower. Reduced relevance was 

attributed to adverse behavioral health outcomes, yet, with highest for ‘dropouts / opt-



- 66 - 

 

outs (= quitters)’ (3.8, 0.8, .78) and ‘intentions to leave or reduce working hours’ (3.9, 

1.0, .72) (cf., Table 5). 

In total, the S-CVI/Ave accounted for .57, the S-CVI/UA amounted to .00, and the S-

CVI/AUA was .31. The ICC accounted for .82, with a 95% CI of .67 and .92 (cf., Table 

6). 

 

Table 5: Panel relevance ratings & consensus metrics (I/II): ED providers’ health outcomes (DEL-2, RQ-1). 

Category and factors Metrics 

M SD I-CVI 

Adverse physical health outcomes of ED work    

 Physical fatigue 4.1 0.8 .83 

Musculoskeletal pain 3.2 1.1 .33 

Injuries (e.g., needle stick, trauma, violence) 3.1 1.1 .33 

Adverse mental health outcomes of ED work    

 Exhaustion and/or mental fatigue 4.5 0.6 .94 

Burnout 4.4 0.8 .83 

Compassion fatigue, pessimism, and/or cynicism 3.9 0.8 .78 

Anxiety 3.6 0.8 .56 

Depression, sadness and/or low mood 3.3 0.9 .33 

Adverse psychosomatic health outcomes of ED work    

 Insomnia (sleep deprivation and/or disturbance) 4.0 0.9 .72 

Cardiovascular consequences: hypertension and/or tachycardia 3.3 1.1 .44 

Gastroesophageal reflux disease (GERD) 3.1 1.0 .33 

Eating disorders 2.9 1.0 .28 

Adverse behavioral health outcomes of ED work    

 Dropouts / opt-outs (= quitters) 3.8 0.8 .78 

Intentions to leave or reduce working hours 3.9 1.0 .72 

Sick leaves 3.4 1.0 .61 

Substance abuse 2.9 1.0 .28 
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S-CVI/Ave   .57 

S-CVI/UA   .00 

S-CVI/AUA   .31 

Note: N=18; scale range ‘1 – Highly irrelevant’ to ‘5 – Highly relevant’; M=Mean; SD=Standard deviation; I-CVI=item-content validity index: 

ratio of panelists rating with ‘4 – Rather relevant’ or ‘5 – Highly relevant’ against the total number of panelists for each item; S-

CVI/Ave=averaging scale-content validity index: averaged I-CVI values across all items; S-CVI/UA=universal agreement scale-content 

validity index: proportion of items achieving a rating of 4 or 5 by all panelists; S-CVI/AUA=adapted universal agreement scale-content 

validity index: ratio of items with an I-CVI of ≥ .78 and the overall item list; GREEN: I-CVI ≥ .78 | S-CVI ≥ .90, YELLOW: S-CVI .80 - .89, 

RED: I-CVI < .78 | S-CVI < .80. 

 

Table 6: Panel relevance ratings & consensus metrics (II/II): ED providers’ health outcomes (DEL-2, RQ-1). 

 

 

Ratings and consensus metrics on ED work-life intervention practices (DEL-2, RQ-2) 

Regarding initiatives aimed at enhancing the quality of work-life and implementing 

interventions within the ED at an organizational level, an array of strategies surfaced 

during the initial round of evaluations. In the subsequent round, notable emphasis was 

placed on several key practices, as delineated in Table 7. Foremost among these were 

the establishment of 'emergency care as an autonomous specialty' within ED provision 

(4.4, 0.8, .94). Additionally, there was significant recognition for the ‘ED reorgan ization 

and modernization’ (4.1, 0.7, .89), along with initiatives targeting the development of 

'evidence-based SOPs and/or training concepts' (4.3, 0.7, .83) and ‘adaptable staff and 

duty rostering’ (4.1, 1.0, .78). 

Turning attention to improvement practices at the team level, prominent ratings were 

bestowed upon '(simulation-based) skills trainings' encompassing critical areas such as 

resuscitation and CRM techniques (4.3, 0.8, .89). Likewise, there was notable acclaim 

for facilitating 'debriefings after critical incidents with potential post-traumatic 

consequences' (4.2, 0.8, .89) (cf., Table 7). 
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While individual-level approaches garnered comparatively and considerably lower 

relevance, noteworthy recognition was afforded to the promotion of 'private sport 

activities: individual and/or group-based' (3.6, 1.3, .56) (cf., Table 7). 

In total, the S-CVI/Ave accounted for .58, the S-CVI/UA amounted to .00, and the S-

CVI/AUA was .25. The ICC accounted for .75, with a 95% CI of .59 and .87 (cf., Table 

8). 

 

Table 7: Panel relevance ratings & consensus metrics (I/II): ED intervention practices (DEL-2, RQ-2). 

Category and factors Metrics 

M SD I-CVI 

Improvement and intervention practices on organizational level    

 Emergency care as autonomous specialty 4.4 0.8 .94 

ED reorganization and/or modernization 4.1 0.7 .89 

Evidence-based SOPs and/or training concepts 4.3 0.7 .83 

Adaptable staff and duty rostering 4.1 1.0 .78 

Critical Incident Reporting System (CIRS) 3.9 1.1 .72 

Out-of-ED ambulatory care and/or medical assessment units 3.8 1.1 .72 

Limited on-call duties, night or weekend shifts, overhours 3.7 1.0 .67 

Quality circles and tracking of key performances (e.g., Morbidity-Mortality-Improvement conferences 

(MMI)) 

3.5 1.5 .56 

National emergency medicine society networking platforms 3.4 1.1 .50 

Employee surveys 3.3 1.0 .44 

Offer of mental health interventions 3.1 1.0 .39 

Regular occupational health checks 2.8 1.0 .22 

Improvement and intervention practices on team level    

 (Simulation-based) Skills trainings (e.g., resuscitation, CRM) 4.3 0.8 .89 

Debriefings after critical events with potential post-traumatic consequences 4.2 0.8 .89 

Regular feedback from mentors 4.1 1.0 .72 

Inter-professional educational initiatives for physicians and nursing 3.8 1.2 .61 

Nurse practitioners (e.g., wound and/or pain care) 3.3 1.2 .50 
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Physician-assisted triage 3.2 1.3 .39 

Improvement and intervention practices on individual level    

 Private sport activities: individual and/or group-based 3.6 1.3 .56 

Acute mental occupational health services (e.g., psychotherapy) 3.1 1.3 .44 

Hospital-initiated mental health protection programs 3.1 1.2 .39 

Private activities to prevent mental illness 3.1 1.4 .39 

Acute physical occupational health services (e.g., physiotherapy) 2.8 1.3 .28 

Hospital-initiated physical health protection programs 2.7 1.3 .28 

S-CVI/Ave   .58 

S-CVI/UA   .00 

S-CVI/AUA   .25 

Note: N=18; scale range ‘1 – Highly irrelevant’ to ‘5 – Highly relevant’; M=Mean; SD=Standard deviation; I-CVI=item-content validity index: 

ratio of panelists rating with ‘4 – Rather relevant’ or ‘5 – Highly relevant’ against the total number of panelists for each item; S-

CVI/Ave=averaging scale-content validity index: averaged I-CVI values across all items; S-CVI/UA=universal agreement scale-content 

validity index: proportion of items achieving a rating of 4 or 5 by all panelists; S-CVI/AUA=adapted universal agreement scale-content 

validity index: ratio of items with an I-CVI of ≥ .78 and the overall item list; GREEN: I-CVI ≥ .78 | S-CVI ≥ .90, YELLOW: S-CVI .80 - .89, 

RED: I-CVI < .78 | S-CVI < .80. 

 

Table 8: Panel relevance ratings & consensus metrics (II/II): ED intervention practices (DEL-2, RQ-2). 

 

 

Barriers and Facilitators for ED work-life interventions (DEL-1, RQ-2) 

Given the diverse and inconsistent responses from interviewees during the first round, 

the focus in DEL-2 remained solely on analyzing and reporting the statements provided, 

without subjecting them to further evaluation in subsequent rounds. 

Regarding potential success factors, a comprehensive compilation encompassed 

various key contents and clusters. Noteworthy, among these were the efficacy of prompt 

actions post-incidents, identified as "hot debriefings" or, shortly thereafter, "cold 
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debriefings" coupled with MMCs. Additionally, interprofessional training initiatives 

involving physicians and nurses, alongside supportive measures from the hospital 

organization such as continuous modernization endeavors, sustained resource 

allocation, adequate provision of facilities, and enforcement of policies aimed at 

mitigating violence, were underscored. The cultivation of an open culture fostering 

psychological safety, facilitating discussions pertaining to stress or well-being issues in 

regular gatherings such as weekly meetings, as well as peer engagement activities 

outside the realm of work, were perceived as bolstering factors. 

In contrast, various potential barriers were delineated, spanning diverse domains. These 

encompassed escalating workloads, organizational and logistical complexities, 

challenges in collaboration with non-ED specialties and functions, staff turnover 

attributable to rotation practices, understaffing, dilemmas encountered in decision-

making processes pertaining to intended improvement initiatives, protracted or delayed 

timelines associated with intervention projects, and suboptimal integration of 

technological advancements like EHR due to deficiencies in staff and training resources. 

Ratings and consensus metrics on COVID-19-related ED work (DEL-2, RQ-3) 

Factors mitigating the adverse effects of COVID-19 on provider working conditions 

encompass several key elements. Notably, the utilization of ‘PPE' (4.7, 0.5, 1.00), 

'vaccination campaigns' (4.6, 0.6, .94), and ‘testing: PCR and/or POC antigen’ (4.6, 0.7, 

.89), were deemed highly effective. ‘Persistent information flow’ (4.4, 0.7, .89) and 

‘change of SOPs’ (4.2, 0.8, .89) regarding the pandemic were also valued. Additionally, 

the ‘separate isolation and cohort areas or units’ (4.3, 1.1, .83) and ‘intra- and 

interhospital networking’ (4.0, 0.9, .78) to accommodate pandemic circumstances were 

acknowledged as effective strategies (cf., Table 9). 

Conversely, factors exacerbating the negative impacts of COVID-19 on provider working 

conditions were prominent. Notably, issues such as 'staff shortage' (4.8, 0.4, 1.00) and 

‘excessive workload’ (i.e., ‘organizational and/or isolation-related’; 4.7, 0.5, 1.00), were 

identified as highly detrimental. Moreover, challenges related to 'crowding’ (i.e., ‘ED 

space limitations and/or exit blocks’) were highlighted, albeit with a lower consensus rate 

(4.4, 1.1, .83) (cf., Table 9). 

The pandemic also exerted significant impacts on providers' physical and mental health. 

‘Confirmed COVID-19 infections’ among staff (4.2, 0.8, .83) underscored the physical 

health implications, while mental health repercussions were evidenced by increased 
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'mental exhaustion and/or less resilience' (4.2, 1.0, .83) and ‘anxieties’ (3.8, 0.8, .78) (cf., 

Table 9). 

In addition, COVID-19-related disruptions extended to the employee-reported quality and 

safety of patient care. Instances of 'undertreatment of emergency medicine diagnoses' 

(4.2, 0.6, .89) and ‘delays in patient diagnostic and therapeutic pathways (PDTP)’ (4.2, 

0.8, .83) were reported (cf., Table 9). 

In total, the S-CVI/Ave accounted for .72, the S-CVI/UA amounted to .10, and the S-

CVI/AUA was .52. The ICC accounted for .80, with a 95% CI of .68 and .89 (cf., Table 

10). 

 

Table 9: Panel relevance ratings & consensus metrics (I/II): COVID-19-related ED work (DEL-2, RQ-3). 

Category and factors Metrics 

M SD I-CVI 

Aspects reducing negative impacts of COVID-19 on provider working conditions    

 Personal protective equipment (PPE) 4.7 0.5 1.00 

Vaccination campaigns 4.6 0.6 .94 

Testing: PCR and/or POC antigen 4.6 0.7 .89 

Persistent information flow 4.4 0.7 .89 

Change of SOPs 4.2 0.8 .89 

Separate isolation and cohort areas or units 4.3 1.1 .83 

Intra- and interhospital networking 4.0 0.9 .78 

Employment of additional external staff 3.5 1.3 .72 

Reorganization of staff and duty rostering 3.7 1.1 .56 

Psychological support: employee surveys and/or well-being offers 3.5 1.0 .50 

Contact tracing and quarantining 3.2 1.1 .50 

Structural room ventilation systems 3.1 1.6 .50 

Aspects inducing negative impacts of COVID-19 on provider working conditions    

 Shortage of staff 4.8 0.4 1.00 

Excessive workload: organizational and/or isolation-related 4.7 0.5 1.00 
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Crowding: ED space limitations and/or exit blocks 4.4 1.1 .83 

Lack of PPE 2.9 1.6 .39 

COVID-19-related impacts on providers’ physical health    

 Confirmed COVID-19 infections 4.2 0.8 .83 

PPE discomfort: overheating, skin and/or respiratory irritations 3.8 1.0 .67 

Long-COVID syndrome 3.1 1.3 .44 

COVID-19-related impacts on providers’ mental health    

 Mental exhaustion and/or less resilience 4.2 1.0 .83 

Anxieties 3.8 0.8 .78 

Burnout 4.0 1.2 .72 

Social isolation 3.7 1.0 .61 

Depression 3.3 0.9 .44 

COVID-19-related impacts on employee-reported quality and safety of patient care    

 Undertreatment of emergency medicine diagnoses 4.2 0.6 .89 

Delay in patient diagnostic and therapeutic pathways (PDTP) 4.2 0.8 .83 

Reduced emotional support for patients and/or their families 3.9 1.1 .72 

CT scan overuse 3.2 1.2 .50 

Diagnostic misperceptions and/or misdiagnoses 3.4 1.0 .44 

S-CVI/Ave   .72 

S-CVI/UA   .10 

S-CVI/AUA   .52 

Note: N=18; scale range ‘1 – Highly irrelevant’ to ‘5 – Highly relevant’; M=Mean; SD=Standard deviation; I-CVI=item-content validity index: 

ratio of panelists rating with ‘4 – Rather relevant’ or ‘5 – Highly relevant’ against the total number of panelists for each item; S-

CVI/Ave=averaging scale-content validity index: averaged I-CVI values across all items; S-CVI/UA=universal agreement scale-content 

validity index: proportion of items achieving a rating of 4 or 5 by all panelists; S-CVI/AUA=adapted universal agreement scale-content 

validity index: ratio of items with an I-CVI of ≥ .78 and the overall item list; GREEN: I-CVI ≥ .78 | S-CVI ≥ .90, YELLOW: S-CVI .80 - .89, 

RED: I-CVI < .78 | S-CVI < .80. 
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Table 10: Panel relevance ratings & consensus metrics (II/II): COVID-19-related ED work (DEL-2, RQ-3). 

 

 

Comparisons among care levels and nations 

For more detailed comparisons among care levels and participating nations refer to ‘7. 

Attachments’. 

5 Discussion and conclusion 

5.1 Discussion of the methods 

5.1.1 Study protocol 

Adherence to comprehensive guidelines, such as COREQ, for ensuring good scientific 

practice (169, 170, 172), has been established in Section 3, Material and Methods, 

specifically in the section ‘3.1.1 Study Protocol’. Moreover, the adoption of a mixed-

methods approach, a well-established methodology that has garnered increasing 

recognition in recent decades, particularly within the fields of social sciences and 

healthcare research (211-213), including Delphi studies (214, 215), has been employed 

in this study. 

5.1.2 Delphi technique application 

The Delphi consensus procedure was opted for instead of conducting a systematic 

literature review due to the challenge of contextualizing international circumstances and 

recommendations within a process shaped by national and continental frameworks. This 

method is grounded on the premise that well-informed group opinion synthesis holds 

greater validity than individual perspectives in explorative and evaluative areas with 

tenuous or inconsistent evidence (216), which aligns well with the exploratory and 

evaluative nature of the subject area under study. Its underlying framework encourages 

unbiased, unconstrained, and independent opinions from the included study panelists. 

Thus, it eliminates significant shortcomings of conventional consensus approaches, such 
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as the influence of dominant opinion leadership, group dynamics, conformity pressure, 

status effects, or distorting public expectations (180, 217-219). Hence, this framework 

was selected by the SCT primarily for its ability to mitigate these shortcomings. 

Moreover, it offers notable advantages in terms of cost efficiency (175, 185, 191), 

particularly with the adoption of e-Delphis, given their feasibility and suitability for 

conducting interviews and surveys online and remote (220, 221). This approach thereby 

facilitated broader geographical outreach to a wide range of potential participants across 

Europe, particularly compared to other potentially eligible survey methods (180, 222-

224), enhancing the study’s inclusivity and representation. 

Critics, however, contend that the anonymity afforded in Delphi surveys may absolve 

respondents of accountability for their viewpoints and result in a circular buck-passing 

phenomenon (179). Particularly in Delphi processes, anonymity is posited to potentially 

obscure participants who are less invested in the topic and may conform to the prevailing 

opinion to hasten the process, thereby fostering an artificial consensus (225). 

Additionally, critics have pointed out laborious time-consumption, panelist priming, as 

well as the lack of vivid live group discussions (226-228). 

While multiple rounds are typically essential to achieve consensus, the number varies 

depending on the nature of the study (175, 229). A Delphi study may reach its conclusion 

upon achieving unanimity among participating experts or when the analysis manifests 

negligible deviation from previous rounds, indicating stability (230-233). Conducting two 

or three rounds might prove adequate to forestall escalating attrition, being the main 

rationale behind opting for a two-round design in this study. It is proposed to strive for a 

minimum response rate of 70% (229, 234). Attrition rates hinge significantly on the 

caliber of project design and accurately gauging and communicating the time and 

workload anticipated for respondents (225), which the SCT aimed to address. Indeed, 

attritions are prone to escalation with panel enlargement, whereas assemblies with 

around 20 members, as in this study design, tend to retain their constituents (229, 235). 

As evidenced in this study, no dropouts occurred as it progressed into the second round, 

indicating stability in panel participation. 

Data from Delphi studies are predominantly subjective and tend to be qualitative in 

nature, although they may also incorporate quantitative approaches (236). 

Consequently, conventional criteria of quantitative research, such as validity, reliability, 

and objectivity (237), are not entirely suitable, as they can only be applied to qualitative 

research designs to a limited extent (238). However, critics argue that determining the 

reliability of the methodology is problematic because each round of a Delphi survey 
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involves creating a new measurement instrument (239), not least therefore raising 

concerns about reliability, validity and objectivity (239-242). 

Throughout history, the identification of deficiencies and the assimilation of insights 

gleaned from the application of the Delphi methodology have been recurrently elucidated 

(227, 229, 243, 244). The quality of a Delphi study therefore hinges on systematic 

planning, recruitment of suitable experts, rigorous and appropriate data collection, as 

well as objective and critical presentation of the results (236, 245). Noteworthy, 

comprehensive literature on Delphi guidance is abundant and has long been available 

(191, 246-249). However, to ensure quality and transparency, this study particularly 

adhered to the Guidance on Conducting and REporting DElphi Studies (CREDES) 

guideline (250): 

[1] Justification: The Delphi technique was chosen based on the need for an alternative 

perspective to evidence-based medicine, emphasizing the value of expert judgment, 

including implicit or tacit knowledge, particularly in areas such as clinical routines, which 

are not directly accessible through clinical trials. Much of the content of this study 

pertains to such knowledge domains. [2] Planning and process: The approach was 

tailored to the specific research objectives by employing a mixed-method e-Delphi, 

comprising a semi-structured semi-qualitative interview guideline followed by a 

quantitative online survey. [3] Definition of consensus: Given the exploratory nature of 

the first round, establishing an a priori criterion for consensus was deemed unnecessary. 

Instead, the SCT opted for internal discussion and clarification of DEL-1 items for 

inclusion in DEL-2. Nevertheless, the SCT aimed to transparently report on a priori DEL-

2 item and overall thresholds. However, no predefined thresholds for terminating the 

Delphi process, such as a specified number of rounds or iteration stability, were 

employed. The predefined two-round procedure appeared promising for minimizing 

attrition rates, especially considering the broad scope of the area under investigation and 

the abundance of items. [4] Informational input: All materials presented to the expert 

panel at the project's commencement and during the Delphi process underwent thorough 

review and piloting beforehand. This was done to assess its impact on the experts' 

judgments and to mitigate potential biases. [5] Prevention of bias: The SCT implemented 

measures to prevent direct or indirect influence on the experts' judgments (such as 

offering open-ended questions in round one and a standardized Likert-scale survey in 

round two). Additionally, no conflicts of interest were identified. [6] Interpretation and 

processing of results: While stable disagreement or lack of consensus can offer valuable 

insights into differing perspectives on the topic, this study prioritized identifying the 

highest relevance agreement and consensus due to the abundance of items under 
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investigation and the relatively low number of panelists. [7] External validation: the 

chaperonage of this manuscript was limited to administrative oversight by the Munich 

Medical Research School (MMRS) mentoring committee before publication and 

dissemination. Furthermore, sections of the manuscript underwent publication trials in 

peer-reviewed journals. [8] Purpose and rationale: The purpose of this study was clearly 

defined and demonstrated the suitability of the use of the Delphi technique as a method 

to achieve the present research aim, which was clearly articulated. A rationale for the 

choice of the Delphi technique as the most appropriate method was provided. [9] Expert 

panel: The study provided clear criteria for selecting experts and transparent information 

on how the expert panel was recruited. Sociodemographic details, including expertise 

relevant to the topic, were disclosed. Additionally, (non)response and response rates 

were reported throughout the iterations of the study. [10] Description of the methods: 

The SCT aimed to employ comprehensible methods, including details on preparatory 

steps such as synthesizing available evidence, piloting of materials and survey 

instruments, survey instrument design, number and design of survey rounds, data 

analysis methods, processing and synthesis of expert responses, and methodological 

decisions made by the research team throughout the process. [11] Procedure: A 

flowchart depicting the stages of the Delphi process, encompassing a preparatory phase, 

the actual Delphi rounds, interim steps of data processing and analysis, and concluding 

steps, was provided. [12] Definition and attainment of consensus: The SCT endeavored 

to provide the reader with a comprehensive and transparent depiction of how consensus 

was attained throughout the entirety of the process. [13] Results: The reporting of results 

for each round separately, allowing for a transparent evolution of consensus, was 

partially provided. While sociodemographic context data were emphasized in round 1 

and relevance ratings in round 2, modifications of the survey instrument based on 

previous rounds, such as deletion, addition, or modification of survey items, were indeed 

reported. [14] Discussion of limitations: The reporting within this study included a critical 

reflection on potential limitations and their impact on the reported results and respective 

implications. [15] Adequacy of conclusions: The study's conclusions adequately 

captured the outcomes of the Delphi study, addressing the scope and applicability of the 

reported results for further research, clinical practice, and policy recommendations. [16] 

Publication and dissemination: The manuscript clearly delineated the reported results 

and provided recommendations for their application in practice and implementation. 

Additionally, detailed methodological features of the applied Delphi technique were 

referenced in the attachments for further clarity.  
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5.1.3 Study population, panel selection, recruitment procedure 

Experts are individuals possessing specialized knowledge in the subject under 

investigation (197, 218, 251). This expertise includes professional competence and a 

willingness to engage in reflective discourse on knowledge, attitudes, and beliefs. 

Delphi surveys, including this study, typically prioritize accessible expertise over strict 

representativeness according to quantitative standards. This approach may result in 

panels with lower statistical power, reflecting available expertise rather than numerical 

samples from specific expert populations (197, 218, 251). However, reported sample 

sizes and recommendations for optimal panel sizes vary widely, from single- to four-digit 

numbers (229, 252, 253). 

Moreover, while random sampling may be suitable for broad social and marketing Delphi 

studies, the in-depth expertise required for this study necessitated purposive sampling 

(173, 247). Similarly, panel heterogeneity is emphasized to prevent overlooking aspects 

of the research question (180), whereas homogeneity of expertise levels was deemed 

vital for this survey’s validity (253). Yet, critics may contend that a broader expert base 

and a more heterogeneous sample on a national level could have been achieved either 

by sacrificing country stratification or by increasing the total number of panelists. In turn, 

the latter option would have considerably prolonged the recruitment and data acquisition 

process. 

Additionally, the selection criteria for panel members vary based on the Delphi design, 

from screening procedures to assess expertise to using scales to gauge potential 

experts' level of dogmatism as an indicator of their ability and willingness to change 

opinions. While some advocate for these criteria, caution is advised against generalizing 

them (245). Hence, the SCT screened for expertise using the established inclusion and 

exclusion criteria. It is also suggested to maintain a balance between industry and 

academia, as well as regional representation (180, 245, 254). In this study, experts from 

industry were excluded, and regional representation was predefined. 

However, a different composition of the expert panel under an otherwise similar Delphi 

survey design could yield different outputs, hence challenging the method’s reliability 

(179, 187). Yet, previous references suggest that the response characteristics of a small 

expert panel in a well-defined area of expertise remain consistent even with augmented 

sampling (253, 255). 
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5.1.4 Variables, measures, and statistical analyses 

Data acquisition via semi-structured interviews (DEL-1) 

The guideline creation with SPSS method (198) for DEL-1 facilitated the formulation of 

a semi-structured interview guide incorporating open-ended questions on the subject 

matter. Conceptualized not merely as a questionnaire but as structural guidance for 

interview navigation, this guideline-based interview technique aimed to establish a free-

text and guided consensus on major survey contents, grouped as specific themes and 

outlined as key factors. 

The interview guide was designed to accommodate the individual setting of each SME, 

placing a heightened emphasis on heterogeneous sections, subitems, and factors. The 

flexibility in the order of key and additional questions allowed for dynamic exploration of 

new aspects without interrupting the flow of conversation. The deliberate choice of an 

open-exploratory approach using semi-structured interviews aimed to make subjective 

perspectives and experiences accessible. This qualitative study design permitted 

participants to articulate their views, experiences, and ideas in their own words, thereby 

allowing for the emergence of novel insights and hypotheses (256). 

It is essential to emphasize that the objective was not solely focused on employing a 

representative sample for statistical analysis. Instead, it aimed to delve deeper into 

participants' perspectives, thus contributing to the discourse on working conditions for 

ED providers. The method's flexibility allowed for adaptation of research questions in 

response to participants (256). 

In this research, it was opted to present items for assessment using a rating scale 

alongside open-ended questions for several reasons: Firstly, providing guidelines helps 

respondents understand the expected response formats, thereby reducing the analytical 

effort required by them. Secondly, rating questions are generally perceived as less 

daunting than open-ended ones, potentially preventing premature discontinuation of the 

process by respondents. Thirdly, the predefined items may stimulate additional 

mentions, leading to a more comprehensive identification of items overall. The strengths 

of this approach are in facilitating the exchange of novel ideas and perspectives, and in 

allowing respondents opportunities to propose additional items and influence in the 

iterative survey process. 
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Qualitative content analysis 

The method of content analysis is frequently utilized in the German-speaking research 

contexts due to its structured and transparent approach. It is particularly suitable for 

describing homogeneous and unambiguous nuanced materials (202-204). Given the 

semi-structured nature of the interview guide and the similarity of responses in the 

present study, the material can be considered relatively homogeneous. 

The QCA approach by Kuckartz et al. in particular was chosen for its detailed 

methodology and the level of computer support it offers (204). The category system 

facilitates traceability of the analysis and thus enables the intersubjectivity of the 

approach. The systematic nature of the procedure is ensured by a defined sequence of 

steps, while the various ways to implement these steps ensure appropriateness to the 

subject matter (202-204). 

For a comprehensive and consistent assignment to categories, it was imperative not only 

to name the individual categories but also to precisely define each category through a 

definition, as well as specifying when it could be assigned to parts of the text material. 

Categorization was indispensable, as any content not attributed to a specific category 

would be excluded from the evaluation process (202). 

A combined deductive-inductive approach was adopted to address both the deduction 

problem, where the theoretical framework may restrict unexpected insights, and the 

induction problem, where a single case may struggle to represent a general rule, 

introducing subjectivity (203, 204). 

By carefully documenting all steps of the present work, ranging from the interview guide 

to the development of the category system, efforts were made to meet the criterion of 

procedure documentation. Any changes made during the iterative process were 

recorded in writing to ensure traceability. Moreover, it is emphasized that qualitative 

research aligns with the traditional criteria of reliability and validity used in quantitative 

research (202). 

To assess the category system and ensure the reliability of the research, segments of 

the transcript material underwent proof-coding by a second coder during the pilot phase, 

thereby enhancing inter-coder reliability. The high consistency observed within the SCT 

demonstrated intersubjectivity, indicating a high reliability of the category system. 
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Data acquisition via rating scales (within DEL-2) 

Scholarly literature indicates that various scales yield disparate levels of consensus and 

demonstrate varying degrees of test-retest reliability (257). However, Likert-scales are 

well-established and serve as widespread multistage rating scales. They are commonly 

used for detailed survey procedures in health, psychology, empirical market, social, as 

well as in election research (200, 201, 258, 259). 

The differentiation degree of five levels used in this study is recommended to achieve 

high measurement quality without random response choices, while keeping the 

evaluations manageable for respondents (260). The applied middle category allows 

respondents the option of taking a neutral position and not having to resort to another 

category, which could lead to both decision-making pressure with higher dropout rates, 

and systematic bias (260). On the other hand, the middle position may encourage 

abstentions, potentially compromising the reliability of the results. 

Overall, the SCT made use of the advantages of Likert-scales, encompassing high 

informative value and volume, great nuanced detail depth (variance), versatility, 

comprehensibility, time and cost savings, quantifiable response options (measurability 

and applicability), as well as boosts of morale and enhanced data quality (facilitated 

decision-making). Conversely, drawbacks include the absence of expressions of 

individual perspectives on items not explicitly listed (except for personal comments 

allowed at the end of each round). There is also concern about potential susceptibility to 

extreme statements versus tendencies towards the middle, resulting in distortions. 

Additionally, a decrease in motivation and attention may occur when confronted with 

large question volumes (200, 201, 258-260), as was the case in this study. 

Moreover, it is crucial to recognize that the data obtained from individual item 

assessments on a Likert-scale provide ordinal-scaled rather than interval-scaled 

information (201, 259). This means that the categories per se cannot be assumed to be 

equidistant. Consequently, the results, reflecting respondents' assessments, should be 

regarded as preference judgments on an ordinal scale. The use of the mean is 

statistically acceptable only if it is ensured that the Likert-scale is symmetrically 

formulated and that the scale points are interpreted as equally spaced by all respondents 

(201, 259). 

However, within this study a pivotal leveraging approach was adopted by employing a 

combination of verbal and numerical statements to label the unipolar scales, having a 

natural zero point (i.e., ‘1 – Highly irrelevant’). This procedure aimed to enhance the 
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analyzability and comprehensibility of the scales while ensuring approximately equal 

intervals between the response options. The point values of the individual item 

responses on the Likert-scale are then aggregated, yielding a total score for the overall 

scale, rendering it unequivocally metric, particularly interval-scaled. While this approach 

enables a wider range of statistical analysis methods, its validity may be subject to 

debate. Nonetheless, it aligns with the common modus operandi by a majority of 

scientific authors (201, 257-260). 

Consensus measurements 

Various analytical approaches have been identified and applied to represent consensus 

in Delphi surveys (225, 261-264). Commonly used descriptive metrics include MDs and 

arithmetic Ms for tendency, SDs for distribution of responses, chi-square, and quartiles 

or interquartile ranges, along with specific levels and percentages of agreement (229, 

245, 261, 262, 264). 

Regarding the latter, the CVI as an established parameter for proportion of percentage 

agreement (206-208) was employed. An I-CVI of ≥ .78is considered excellent (206, 208), 

while a minimum of .80 is required for an acceptable S-CVI/Ave approach, with a 

threshold of .90 and higher indicating excellent content validity (208). Also, two additional 

S-CVI approaches with similar thresholds were conducted, albeit with cautious 

interpretation due to their rigorous requirements (208). The S-CVI/AUA served for a more 

lenient evaluation compared to the S-CVI/UA. 

Moreover, as a result of analyzing metric data, some authors advocate for the calculation 

of formal agreement measures (201, 257-259). As a well-established consistency 

estimate, the ICC serves as a complementary parameter to measure consensus (209, 

210, 264). Values below .40 indicate poor correlation, between .40 and .59 fair 

correlation, between .60 and .74 good correlation, and between .75 and 1.00 excellent 

correlation (210). However, critics oppose the application of consistency or congruency 

estimates for content validity purposes, as they primarily reflect internal consistency 

rather than expert agreement (208). Furthermore, such calculations provide limited 

evaluative information about individual items or raters (208). 

In terms of quality criteria, several shortcomings have been identified within the 

framework of consensus procedures, most notably post hoc instead of a priori definitions, 

lack of transparency in reporting, and the arbitrary use of round closure and descriptive 

metrics (263-266). 
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5.2 Discussion of the findings 

5.2.1 Contextualization of results derived from the Delphi survey 

In the area of emergency medicine, particularly within EDs, the nature of work is notably 

stressful. Despite the expanding body of scientific literature delving into various factors 

affecting the ED work environment and the health outcomes of providers, there remains 

a significant gap in studies offering guidance on the most pertinent and crucial factors 

within the ED work system. To address this shortcoming, in collaboration with the 

EUSEM network, a cross-European panel of ED physicians was convened to identify the 

most salient work-life factors through a structured and systematic approach. At this 

juncture, reported DEL-2 results (online survey via consolidated item list) will be 

discussed with regard to research questions 1 (work system factors influencing ED 

providers’ work-life and associated health outcomes), 2 (implemented enhancement 

practices to ameliorate RQ1 and efficacy or failure of respective interventions), and 3 

(COVID-19-related challenges and implications). 

Contextualization of Delphi round 2 results addressing the research question 1 

Initially, this study contributes an expert-derived overview and consensus regarding 

pertinent work system factors influencing ED providers’ work-life and health. It augments 

prior research exploring the distinctive stressors and obstacles intrinsic to acute medical 

environments (15, 16, 36, 37). The panelists assessed various work-life elements, 

identified those of utmost impact, thus affirming their pivotal role in shaping the intricate 

and often contradictory work environment within the ED, characterized by both favorable 

and unfavorable contextual and occupational factors (14). 

Notably, factors such as variability and interdisciplinary collaboration, job complexity or 

significance, and job control or autonomy garnered the highest ratings among positive 

aspects. Moreover, attributes like strong personal work ethics, motivation, positive co-

worker relationships teamwork, social climate and extracurricular activities, along with 

resilience and coping strategies, as well as patient case complexity, were emphasized 

(65). These findings align well with existing literature emphasizing the demanding nature 

of ED work, which requires rapid decision-making, problem-solving skills, and, yet, offers 

ample opportunities for professional growth (16). Job control and autonomy emerged as 

a crucial resource, associated with increased engagement, self-efficacy, and a sense of 

mastery. 
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Conversely, the most prominent negative stressors included ED overcrowding (32-35, 

267), workflow interruptions or multitasking (45-48), time constraints or inadequate 

breaks, staff turnover and shortages (13), as well as medical errors (38, 53, 54, 268), 

and workplace violence (49, 51, 52). This set of work stressors (18, 36, 37) is consistent 

with prior studies, which have linked them to aggravated job dissatisfaction, fatigue, and 

burnout among ED providers (16, 37, 49, 51, 52, 55, 65, 268). Particularly, the 

detrimental impact of overcrowding is well-documented, leading to care delays, 

prolonged waiting times, and diminished patient satisfaction (5, 65, 267). Frequent 

workflow interruptions and multitasking, inherent to ED work due to its nature and patient 

multiple simultaneous patient loads, pose risks to provider well-being and performance 

outcomes (47). 

Overall, the identified work-life factors encompass a broad array of both positive and 

negative elements, endorsing an amalgamation and complex interplay of challenges 

encountered by ED professionals (13). In relation to the comprehensive consensus 

reached by the overall panel regarding content validity within this segment, the S-

CVI/Ave of .77 reflects a level of consensus among experts that is approaching 

'acceptable' (206, 208). Moreover, an ICC of .72, with a 95% CI of .57 and .84, 

complementarily indicates a 'good' level of correlation (210), thereby affirming relatively 

high inter-rater reliability and consistency among the panelists. Consequently, it appears 

that these results are uniformly considered both relevant and prevalent across 

participating European healthcare settings. 

Secondly, another notable contribution of the present study refers to the comprehensive 

examination and synthesis of various work-related health outcomes experienced by ED 

providers. Extensive research has indicated that ED staff are subjected to elevated levels 

of job-related stress, predisposing them to a spectrum of physical and mental health 

issues such as burnout and depression (16, 55-58, 60, 61, 268-272) 

Consistently, interviewees reported a range of adverse health outcomes prevalent 

among ED providers, encompassing physical, mental, psychosomatic, and behavioral 

health domains in response to the ED work environment. Of particular relevance were 

psychological health consequences, notably provider exhaustion, mental fatigue, and 

burnout, along with compassion fatigue, pessimism, and/or cynicism, reaffirming 

previous observations regarding a critical prevalence of fatigue and burnout within the 

ED workforce (16, 55-58, 60, 61, 268-272). Additionally, physical fatigue emerged as a 

prominent concern, along with sleep-related disturbances such as insomnia or 

restlessness (39-42). While consensus was less pronounced regarding behavioral 
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outcomes, turnover intentions were rated highest. This resonates with prior 

investigations indicating elevated turnover rates and job dissatisfaction among ED staff 

(38, 62-64), which can contribute to demoralization and adversely impact patient care 

(11, 14, 65, 66, 271, 272). Nonetheless, substantial disagreement regarding certain 

health outcomes, such as substance abuse (i.e., with 28% consensus and a medium 

rating), was observed. Despite being frequently discussed as a significant issue and a 

common coping mechanism among healthcare providers (including ED physicians) in 

high-strain work environments, reliable prevalence data and effective monitoring and 

mitigation measures remain scarce (273, 274). 

In relation to the comprehensive consensus reached by the overall panel regarding 

content validity within this segment, the S-CVI/Ave of .57 indicates a level of consensus 

among experts that can be rather considered weak (206, 208). However, an ICC of .82, 

with a 95% CI of .67 and .92, suggests an 'excellent' level of correlation, affirming high 

inter-rater reliability among the panelists (15). Consequently, while these results achieve 

less overall relevance consensus, there remains a homogeneous level of consistency 

and congruency across all European nations participating in the study. Alternatively 

stated, panelists' overall ratings of relevance for various ED provider’s outcomes were 

low to mediocre, yet showing agreement with each other at this lower level of consensus. 

Taking into account all D-2/RQ-1 findings, particularly the negative ED work-life 

influences and adverse provider outcomes, it appears plausible to suggest that there 

exists a confluence of relatively uniform working environments within EDs, aligning with 

the introductory reference baseline of contemporary literature. However, there are 

divergent individual repercussions on health and satisfaction, thus not exclusively being 

consistent with the narrative literature review (16, 38, 55, 57, 60-64, 271). This 

juxtaposition could potentially stem from methodological nuances influencing the 

assessment of ED work influences and ED providers’ health outcomes. It is conceivable 

that certain elements within ED work environments exhibit considerable consistency, 

while the individual ramifications on providers' well-being and contentment exhibit 

significant heterogeneity owing to personal determinants. A more exhaustive 

investigation would be warranted to elucidate the underlying causes of these disparities 

comprehensively and discern whether they are attributed to methodological 

discrepancies or genuine variances in working conditions and individual outcomes. 

What should also be noted at this point is that the direct and immediate relationships 

between the insufficient safety and quality of patient care as adverse ED work-life drivers 

and the well-being of providers do not seem as evident and salient. However, a wealth 
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of literature describes negative impacts of provider health and well-being on the quality 

and safety of patient care (11, 14, 65, 270). 

Contextualization of Delphi round 2 results addressing the research question 2 

Thirdly, this study represents, to our knowledge, the first attempt to derive expert-based 

recommendations on intervention and improvement strategies deemed (in)effective to 

enhance the work-life balance within various local and variable ED settings. The survey 

yielded a heterogeneous array of potential practices, underscoring the necessity for 

multifaceted, systems-oriented approaches that address various influential factors and 

encompass a range of ILIs targeting different sources of work-related stress (15, 29, 36). 

At the organizational level, consensus was obtained regarding the effectiveness of 

regulatory measures such as establishing ED care as an independent specialty, 

formulation of standard operating procedures and training protocols, as well as initiatives 

targeting ED restructuring, modernization (68, 70, 81-86, 89), and flexible rostering 

arrangements (94, 95). These improvement efforts predominantly focus on work-life 

dynamics stemming from contextual factors situated at the organizational or institutional 

level (15). Regarding ED care as an autonomous specialty, careful consideration is 

necessary since the survey exclusively involved ED physicians; perspectives from other 

stakeholders, including those outside of ED care, may vary significantly (31). Post-hoc 

analysis suggests that ED physicians might view ED care as a distinct profession 

because specialty recognition and care provided by trained ED physicians are 

considered crucial for the efficacy, effectiveness, and value of acute care. This is 

particularly important given the increasing demand for EM and trauma care, as well as 

the ongoing need for the rapid and cost-effective utilization of limited healthcare 

resources (30). 

Yet, interventions at the team level were also deemed effective, with simulation-based 

skills trainings (117-119), post-event debriefings (113-115), and regular mentor feedback 

(108, 110, 111) receiving the highest ratings. These intervention approaches address 

teamwork, communication (95, 102, 116), and leadership practices (106, 275) in 

everyday ED operations, all of which have the potential to alleviate work-related stress 

and enhance work-life. 

Noteworthy, ILIs to mitigate work stress were rated as less relevant, which contrasts with 

the current literature that predominantly highlights educational or mindfulness-based 

interventions (122), highlighting the paramount importance of system-oriented 

interventions in improving the work-life experiences of ED professionals. To this end, 
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derived findings further suggest that a broader spectrum of improvement strategies may 

be warranted, to apply either in isolation or in combination, to ultimately ameliorate the 

work-life of ED providers (15, 29, 36). In relation to the comprehensive consensus 

reached by the overall panel regarding content validity within this segment, the S-

CVI/Ave of .58 indicates a level of consensus among experts that can be considered 

weak (206, 208). However, an ICC of .75, with a 95% CI of .59 and .87, suggests an 

'excellent' level of correlation, affirming high inter-rater reliability among the panelists 

(15). 

Consequently, these results also achieve less overall relevance consensus, yet, with a 

high and homogeneous remaining level of consistency across all participants in the 

study. Alternatively stated, panelists' ratings of relevance for various implemented 

improvement practices were low to mediocre, yet they showed agreement with each 

other at this lower level of consensus. This could be interpreted in the context of uniformly 

insufficient implementation efforts of intervention practices at the organizational, team, 

and individual levels within the respective hospitals and EDs, consistent with existing 

literature (137, 138). The broad thematic range and variance in perceived relevance 

ratings indicate that no single solution is viewed as universally effective. Instead, a 

combination of measures across multiple levels is recommended (270, 276). However, 

caution is required, as there remains room for alternative interpretations. Intervention 

practices could be in place and regarded irrelevant, or they could not be implemented 

yet and regarded as relevant or irrelevant though. 

Fourthly, this survey also sought to explore potential facilitators and barriers to effective 

improvement practices in ED work-life. Panelists’ responses yielded a heterogeneous 

array of factors, indicating a varied landscape of supportive and obstructive elements in 

the context of enhancing ED provider work-life. It is important to note that these findings 

should be therefore considered preliminary and serve as a basis for more in-depth 

investigations. Nonetheless, the breadth of reported factors suggests the presence of 

multiple facilitators and barriers in efforts to modify work conditions and, eventually, to 

enhance ED providers’ work-life. It is posited that insights gleaned from implementation 

science and organizational change practices may inform future research aimed at 

identifying effective and sustainable improvement endeavors within ED settings. 

Contextualization of Delphi round 2 results addressing the research question 3 

Fifthly, the present study delineated a comprehensive analysis of challenges 

encountered by ED providers and the corresponding strategies to mitigate them, both 
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pre-COVID-19 and during the specific context of the COVID-19 pandemic, across 

various European ED settings. The pandemic has significantly affected working 

conditions for ED providers, with both positive and negative impacts identified. Effective 

measures such as use of PPE, vaccination campaigns, and adjusted SOPs have helped 

mitigate adverse effects. However, challenges like staff shortages, excessive workload, 

and ED crowding not solely persisted but systemic deficiencies and vulnerabilities were 

accentuated and exacerbated, implicating a ‘parallel pandemic’ already before the 

COVID-19 one (277). The pandemic has also taken a toll on providers' physical and 

mental health, with increased infections, and heightened mental exhaustion and burnout 

reported. Disruptions in patient care quality and safety, including delays in diagnosis and 

treatment, further highlight the pandemic's impact. These findings align with existing 

literature (33-35, 139, 141-144) and underscore the need for ongoing efforts to support 

ED providers and enhance resource allocation and preparedness for future crises (277). 

In relation to the comprehensive consensus reached by the overall panel regarding 

content validity within this segment, the S-CVI/Ave of .72 reflects a level of consensus 

among experts that is approaching 'acceptable' (206, 208). Moreover, an ICC of .80, with 

a 95% CI of .68 and .89, complementarily indicates an 'excellent' level of correlation 

(210), thereby affirming relatively high inter-rater reliability and consistency among the 

panelists. Consequently, it appears that these results are uniformly considered both 

relevant and prevalent across all European nations participating in the study. 

5.2.2 Implications for research and clinical practice 

Minimizing preventable harm to both patients and healthcare providers necessitates an 

understanding of the root causes, a shift in work practices and culture, and the promotion 

of staff engagement towards shared objectives and metrics (278). The survey reveals 

that emergency physicians are highly motivated in their field, yet stressors such as 

overcrowding and multitasking lead to significant health consequences, including 

burnout and exhaustion. These work-related factors are widespread and appear 

consistently across various healthcare systems throughout Europe. 

A notable strength of the present study lies in the first-time Delphi-based recruitment of 

ED care experts from six European countries, encompassing a range of hospital sizes, 

allowing for a comprehensive and representative overview of key indicators pertinent to 

ED provider work-life. Notably, there was a striking alignment between the items 

identified in the initial Delphi round and those rated in the subsequent round. This 

concordance likely reflects the direct relevance of these indicators to panelists’ daily 
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experiences, thereby providing valuable insights into avenues for improving ED working 

conditions. 

The results derived from this EUSEM-initiated Delphi study may carry several 

implications for both research and clinical practice in the field of hospital-based 

emergency medicine. 

Research implications 

Focused investigation of pertinent work-life stressors and adverse provider outcomes 

This study emphasizes and contributes to expert-derived insights into the most 

prominent, relevant and prioritized, both positive and negative key work-life system 

drivers influencing ED providers' work-life and well-being as well as, subsequently, 

respective adverse health outcomes. This research affirms their pivotal role in targeting 

and shaping the complex ED work environment. Researchers should delve deeper into 

understanding the nuanced impact of these identified factors on both ED provider health 

and satisfaction, to understand their underlying mechanisms and develop setting-tailored 

interventions. 

Exploration and expansion of intervention strategies 

This study represents the first attempt to derive expert-based recommendations on 

effective intervention strategies for enhancing work-life across European ED settings. 

The findings underscore the necessity for multifaceted, systems-oriented approaches 

targeting various influential factors to alleviate work-related stress among ED 

professionals. They offer a validated starting point for warranted further research in real-

world ED settings addressing reported and consented both organizational- and team-

level interventions identified in this study. Future studies may validate and expand upon 

the effectiveness of these interventions in real-world European ED settings and explore 

innovative approaches to tackle ED work-related stress. However, individual-level 

interventions were clearly low-ranked within panel ratings and thus ought to be another 

focus of future investigations. 

Identification of facilitators and barriers 

Panelists’ responses were heterogeneous, resulting in a diverse array of potentially 

supportive or hindering influences during implementation. Therefore, these findings 

should be regarded as preliminary and serve as a basis for more in-depth investigations. 

Nonetheless, the collated statements highlight the complexities and multi-layered 
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intricacies involved in the sustainable implementation of interventions targeting the work-

life of ED providers. These factors illuminate the various challenges associated with 

interventions in this domain, suggesting that comprehensive, system-oriented 

approaches are essential for successfully designing and securing these improvements 

in full partnership with all stakeholders (270, 276). The scope of reported factors 

identifies a varied landscape of facilitators and barriers in modifying work conditions 

within EDs that should be considered in the intervention design (122). These preliminary 

findings provide an essential basis and avenues for further investigations and highlight 

the importance of implementation science in enhancing ED provider work-life. Future 

studies should explore potentially underlying organizational and contextual factors 

contributing to the successful adoption and sustainability of these interventions in real-

world ED settings and develop strategies to overcome implementation obstacles. In fact, 

insights from implementation science and organizational change are critical to the 

success of these ED work-life interventions. 

Understanding COVID-19 pandemic-related ED work-life challenges 

The comprehensive analysis of challenges faced by ED providers during the COVID-19 

pandemic provides valuable insights for future research. Given the significant impact of 

the COVID-19 pandemic on ED providers, longitudinal studies are needed to assess the 

long-term effects and evolving challenges faced by ED professionals. Research should 

focus on tracking changes in workload, stress levels, and well-being over time, as well 

as identifying effective strategies for mitigating pandemic-related challenges and 

adverse effects. 

Clinical practice implications 

Tailored intervention implementation for the enhancement of ED work-life 

By identifying and prioritizing key detrimental ED work environments and effective 

intervention strategies, this study provides actionable insights for clinical practitioners to 

enhance the work-life of ED providers. 

The identified positive general (job challenge: variation and/or interdisciplinary 

interaction, job control: participation in decision-making, job intellectuality, task 

significance, and job autonomy), provider-related (personal work ethic and/or motivation, 

teamwork, social climate and extracurricular activities, work experience and/or utilization 

of skills, resilience and coping strategies, and positive co-worker relationships), and 

patient-provider interaction facets (patient case complexity) appear to be reasonable 
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drivers everyone may relate to, as providers’ motivational drivers ought to be promoted 

by employers for employee retention and career choice gratitude. 

The negative general (overcrowding, workflow interruptions and/or multitasking, time 

pressure and/or lack of breaks, and employee turnover and understaffing), provider-

related (medical errors), and patient-provider interaction facets (violence: verbal and/or 

physical) are well-known and ubiquitous ED work-life stressors that should be controlled 

and contained. Consequently, familiar adverse physical (physical fatigue), mental 

(exhaustion and/or mental fatigue, burnout, and compassion fatigue, pessimism and/or 

cynicism), psychosomatic (insomnia: sleep deprivation and/or disturbance), and 

behavioral (dropouts / opt-outs, and intentions to leave or reduce working hours, or even 

career choice regrets) ED provider health outcomes could be omitted or at least 

mitigated. 

Reported and common implemented organizational- (emergency care as autonomous 

specialty, ED reorganization and/or modernization, evidence-based SOPs and/or 

training concepts, adaptable staff and duty rostering, and critical incident reporting 

systems) and team-level ((Simulation-based) skills trainings, debriefings after critical 

events with potential post-traumatic consequences, and regular feedback from mentors) 

interventions, may proactively help alleviate work-related stress within clinical practice. 

A further focus should be put upon on complementarily establishing yet 

underrepresented individual-level interventions for a preferably multimodal and holistic 

implementation approach. Moreover, tailoring these practices in a targeted manner, 

based on the specific needs and challenges of the respective ED, may maximize their 

effectiveness to address expert-prioritized ED work-life stressors. Hence, this ensures 

ED professionals’ well-being and, in the final instance, maintains and safeguards reliable 

and high-quality patient care. 

Addressing and adapting to COVID-19 challenges 

The study comprehensively analyzes the unique and publicly known challenges 

encountered by ED providers during the COVID-19 pandemic. Several reported aspects 

induced (shortage of staff, excessive workload: organizational and/or isolation-related, 

and crowding: ED space limitations and/or exit blocks) and reduced (PPE, vaccination 

campaigns, testing: PCR and/or POC antigen, persistent information flow, change of 

SOPs, separate isolation and cohort areas or units, and intra- or interhospital networking) 

negative impacts on ED work-life and, subsequently, employee-reported quality and 

safety of patient care. These impacts were namely confirmed COVID-19 infections, 
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exacerbated mental exhaustion and/or less resilience, anxieties and burnout, as well as 

undertreatment of emergency medicine diagnoses and delay in patient diagnostic and 

therapeutic pathways. Implementing effective measures for ensuring ED providers’ 

safety and well-being should be prioritized and highlighted as essential, while also 

addressing the increased workload and stress associated with pandemic-related care 

demands. Clinical practitioners may use these insights to adapt practices and enhance 

preparedness for future crises. 

5.2.3 Conclusion and outlook 

In conclusion, the consolidation process and the identified list of relevant ED work-life 

drivers may serve as valuable groundwork to inform future investigations into ED 

providers’ work-life, alongside subsequent, respective improvement and intervention 

practices to promote work-life and well-being in ED patient care. The reported findings 

offer valuable guidance for researchers and practitioners alike, providing insights into 

key factors to consider when examining ED work-life and provider health, as well as 

when designing respective intervention strategies. Moreover, these results may guide 

selection and definition of essential work-life factors to be scrutinized in international, 

cross-European research endeavors. 

To this end, a deeper comprehension of effective improvement approaches for ED 

professionals contributes to the formulation of recommendations regarding their 

implementation in hospital-based emergency medicine settings across Europe. 

Ultimately, this contributes to the ongoing efforts to enhance the quality of care provided 

by EDs and to support the well-being of healthcare providers working within these 

demanding environments. Furthermore, it is essential to draw insights from this analysis 

to bolster preparedness for future pandemics, disasters, and mass casualty incidents 

within European ED settings, aiming for ongoing enhancement in readiness. 

This survey employed a consensus-building process to elucidate pertinent aspects of 

ED work-life, provider health outcomes, strategies for intervention and improvement 

practices, as well as COVID-19-associated implications. Its results yielded a collection 

of drivers garnering medium to high consensus, which could serve as valuable inputs for 

future surveys. Furthermore, these findings may aid in the development of targeted 

methodologies to explore critical ED work system factors within diverse national 

contexts. 

5.3 Limitations 
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The present discoveries necessitate nuanced interpretation in light of a myriad of 

constraints. The imposition of rather stringent inclusion criteria targeting the SMEs (i.e., 

specifically focusing on senior staff and ED leaders) led to the evaluation of a restricted 

cohort of panelists and key informants, thereby diminishing the statistical power and 

significance of metrics. It is imperative to recognize that their perspectives may 

profoundly differ from those of junior, resident physicians who may encounter disparate 

stressors in ED work (12), such as mistreatment or career choice regret (269) alongside 

elevated levels of burnout (272). Additionally, the omission of ED providers from other 

vital professional categories within ED care, including interns, nurses, physician 

assistants, nursing assistants, administrative staff, or technicians, deplorably results in a 

missed opportunity for garnering valuable insights from key informants. Future studies 

could benefit from enclosing various ED profession cohorts for provision of more diverse 

ED work-life perspectives. The exclusive inclusion of solely English-speaking panelists, 

coupled with a notable gender imbalance of five females to thirteen males, may 

additionally pose a potential bias, thus compromising the external validity of the study 

statements. 

Noteworthy, no objective scales were used to assess the expertise of the included 

panelists, raising questions about the term "expertise" itself. Moreover, employing a 

purposive snowball sampling approach introduces the possibility of selection bias among 

EUSEM members. Furthermore, despite the efforts to encompass countries from diverse 

geographical regions, the representation of only six nations falls short of adequately 

encapsulating the entirety of the European continent. Similarly, the choice of three 

panelists per nation and one panelist per hospital size may fail to comprehend the full 

spectrum of national emergency medicine societies and care levels, respectively. 

Subsequent investigations could benefit from contemplating the adoption of more 

extensive sample sizes with the inclusion of either more countries or more participants 

per country according to the respective hospital care level. 

While the endeavor aimed to address a broad array of potential work-life factors in ED 

care (such as ED physicians’ working conditions, health outcomes, work-life intervention 

and improvement practices), the potentially omitted consideration of further crucial 

influential factors (e.g., specific regulatory or national health-system influences), that 

shape and determine ED providers’ work-life, is acknowledged (37). The inherent 

advantages of Delphi processes in establishing consensus are tempered by and need 

to be weighed against their feasible drawback of diluting valuable insights and 

experiences of minority groups or individual evaluations. This is particularly pertinent in 

capturing nuanced perspectives within particular European countries. Moreover, the 
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consolidation process, characterized by a limited number of Delphi rounds and restricted 

panel re-confrontation compared to multi-round approaches, demands acknowledgment. 

Additionally, a comprehensive questionnaire would have placed significant time and 

effort demands on the participants, potentially compromising the feasibility of the study. 

The solicitude cannot be discounted that the perspectives of the panelists may have 

undergone alterations during the interim between the two survey iterations, given the 

substantial temporal gap. This potential divergence in viewpoints could engender a 

diminished concordance in test-retest reliability when juxtaposed with antecedent 

evaluations, as the respondents may not have approached the second questionnaire 

with fidelity to their initial objectives. The listing of predefined competencies and content 

in the first round of the survey may also be subject to critical discussion. The compilation 

was based on a narrative rather than a systematic review, meaning that not all 

competency and content descriptions published in the literature at that time were 

considered. The respondents may have been biased by the selection. Hence, it is 

possible that a different preselection, as well as different questions, could have led to 

different results. 

Furthermore, certain DEL-2 survey items potentially presented room for redundancy and 

lack of differentiation, where providing explanatory notes for better understanding of the 

specific concepts behind these items could have been recommendable. Notably, despite 

a-priori applied measurements and thresholds (265), the present consensus criteria 

(within the second round) and efforts to ensure consistency and reliability in the 

formulation of statements (within the first round) should be scrutinized cautiously. In 

addition to known factors influencing the outcomes of Delphi processes, such as 

participant selection and facilitation methods, the format of rating scales and the chosen 

consensus thresholds also significantly influence the level of agreement achieved (229, 

261-266). Future studies could promptingly benefit from refining their criteria to attain 

more rigorous findings. Various metrics for defining consensus among panelists have 

been proposed and could be explored in subsequent investigations (261-264, 266, 279). 

Additionally, stable disagreement or lack of consensus, potentially offering further 

valuable insights into differing perspectives on the area under investigation, was not 

prioritized in this study. 

Moreover, the absence of a comparative pre-COVID-19 study in this analysis raises the 

possibility of pandemic-related bias in panelists’ statements. This caveat underscores 

the importance of contextualizing reported findings within the specific circumstances of 

the COVID-19 pandemic era. 



- 94 - 

 

Ultimately, as the content of this manuscript is partially simultaneously inspired by and 

used for the upcoming peer-reviewed publication within the EJEM, self-plagiarism cannot 

be ruled out at this juncture. 
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7 Attachments 

7.1 Comparisons among care levels and participating nations 

This section aims to streamline and focus exclusively on feasible rating dissensus 

regarding mean and consensus metrics across the participating care levels and nations. 

Detailed consensus specifics for each individual DEL-2 item can be found in Tables 11 

to 14. 

Hospital care level-based relevance ratings and consensus metrics 

In terms of general aspects, ‘job autonomy’ exhibited slightly less relevance for MCL 

hospitals (4.0, 0.8, .71), compared to BCL (4.0, 0.6, .83), and GCL (4.0, 0.0, 1.00). 

Provider-related factors such as 'positive co-worker relationships' displayed lower 

relevance for BCL hospitals (4.2, 1.2, .67) compared to MCL (4.1, 0.6, .86) and GCL 

(4.4, 0.5, 1.00). Positive aspects of patient-provider interaction, specifically 'therapy 

efficacy: seeing patients getting better' and 'communication: social interaction with 

patients and/or families' garnered greater relevance for GCL compared to BCL and MCL 

(cf., Table 11). 

Concerning negative general aspects in ED work, 'time pressure and/or lack of breaks' 

demonstrated less relevance for MCL (4.1, 0.8, .71) compared to GCL (4.4, 0.5, 1.00) 

and BCL (4.7, 0.5, 1.00). Conversely, 'chronic cognitive workload' was specifically more 

relevant to BCL (4.3, 0.7, .83) compared to MCL (3.3, 1.0, .43). Moreover, ‘work-life 

imbalance’ appears to be a predominant straining factor to GCL (4.0, 0.6, .80) compared 

to MCL (3.9, 1.0, .71) and BCL (3.7, 1.4, .50). Regarding negative provider-related 

aspects, GCL scored highest in various areas comprising ‘medical errors’, ‘lack of 

communication and feedback culture’, ‘task overlap and interaction deficits with other 

specialties’, as well as ‘tense atmosphere’. However, it was outperformed in ‘high 
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pressure to take far-reaching decisions’ by BCL and ‘lack of resilience and coping 

mechanisms’ by MCL (cf., Table 11). Concerning negative patient-provider interaction, 

GCL hospitals significantly surpass others, particularly in items such as ‘violence: verbal 

and/or physical’, ‘legal consequences of actions’, ‘minor complaints without the need of 

ED treatment’, and ‘ungrateful feedback’ (cf., Table 11). 

In total, the CVI values demonstrate significant disparities among care levels. 

Particularly, the CVI is notably highest for GCL (i.e., S-CVI/Ave .90, S-CVI/UA .58, S-

CVI/AUA .91). In contrast, lower values are observed for BCL (i.e., .73, .24, .55) 

respectively. Similarly, for MCL, the CVI values are even lower (i.e., .73, .15, .45). 

 

Table 11: Level-based relevance ratings & consensus metrics: ED work-life influences (DEL-2, RQ-1). 

Category and factors Metrics (M/SD/I-CVI) 

MCL GCL BCL 

Positive general aspects in ED work    

 Job challenge: variation and/or interdisciplinary interaction 4.7/0.5/1.00 4.8/0.4/1.00 4.7/0.5/1.00 

Job control: participation in decision-making 4.3/0.5/1.00 4.4/0.5/1.00 4.7/0.5/1.00 

Job intellectuality 4.4/0.5/1.00 4.8/0.4/1.00 4.5/0.8/.83 

Task significance 4.3/0.7/.86 4.4/0.5/1.00 4.3/0.5/1.00 

Job autonomy 4.0/0.8/.71 4.0/0.0/1.00 4.0/0.6/.83 

Positive provider-related aspects in ED work    

 Personal work ethic and/or motivation 4.3/0.5/1.00 4.8/0.4/1.00 4.3/1.1/.83 

Teamwork, social climate and extracurricular activities 4.4/0.5/1.00 4.4/0.5/1.00 4.0/0.6/.83 

Work experience and/or utilization of skills 4.3/0.7/.86 4.8/0.4/1.00 4.3/0.7/.83 

Resilience and coping strategies 4.3/0.7/.86 4.6/0.5/1.00 4.5/0.8/.83 

Positive co-worker relationships 4.1/0.6/.86 4.4/0.5/1.00 4.2/1.2/.67 

Positive patient-provider interaction facets in ED work    

 Patient case complexity 4.0/0.5/.86 4.4/0.8/.80 4.3/0.5/1.00 

Therapy efficacy: seeing patients getting better 3.7/1.0/.57 4.2/0.7/.80 4.0/0.8/.67 

Grateful patient feedback 4.0/0.8/.71 3.4/0.8/.60 3.2/1.2/.67 

Communication: social interaction with patients and/or families 3.4/0.5/.43 4.0/1.1/.80 3.3/1.1/.50 
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Negative general aspects in ED work    

 Overcrowding 4.4/0.7/.86 5.0/0.0/1.00 4.7/0.5/1.00 

Workflow interruptions and/or multitasking 4.4/0.7/.86 4.6/0.5/1.00 4.7/0.5/1.00 

Time pressure and/or lack of breaks 4.1/0.8/.71 4.4/0.5/1.00 4.7/0.5/1.00 

Employee turnover and understaffing 4.4/0.7/.86 4.4/0.8/.80 4.3/0.7/1.00 

Chronic cognitive workload 3.3/1.0/.43 3.8/0.4/.80 4.3/0.7/.83 

Work-life imbalance 3.9/1.0/.71 4.0/0.6/.80 3.7/1.4/.50 

Shift work 3.1/1.0/.43 4.0/0.9/.60 3.3/1.1/.50 

Negative provider-related aspects in ED work    

 Medical errors 3.9/1.0/.71 4.6/0.5/1.00 4.0/1.0/.83 

Lack of communication and feedback culture 4.3/0.7/.86 4.2/0.4/1.00 3.2/1.1/.33 

Task overlap and interaction deficits with other specialties 4.0/0.8/.71 4.2/0.4/1.00 3.3/1.1/.50 

Tense atmosphere 3.3/1.3/.57 4.4/0.8/.80 3.7/0.7/.83 

High pressure to take far-reaching decisions 3.3/1.4/.43 4.0/0.6/.80 4.2/0.7/.83 

Lack of resilience and coping mechanisms 4.1/0.6/.86 4.2/0.7/.80 2.8/0.7/.17 

Insufficient supervision 3.6/0.7/.43 4.0/0.6/.80 3.3/0.7/.50 

Negative patient-provider interaction facets in ED work    

 Violence: verbal and/or physical 4.1/0.8/.71 4.6/0.5/1.00 3.3/1.4/.50 

Legal consequences of conflicts 3.7/1.5/.57 3.8/0.4/.80 3.5/1.3/.67 

Minor complaints without the need of ED treatment 3.3/0.7/.43 4.0/0.0/1.00 3.5/1.3/.67 

Ungrateful feedback 3.6/0.9/.57 4.2/0.4/1.00 3.2/1.6/.50 

Excessive claims 3.7/1.3/.57 3.6/0.5/.60 3.0/1.7/.50 

S-CVI/Ave .73 .90 .73 

S-CVI/UA .15 .58 .24 

S-CVI/AUA .45 .91 .55 

Note: n=6 for each column; MCL=maximum care level; GCL=general care level; BCL=basic care level; scale range ‘1 – Highly irrelevant’ 

to ‘5 – Highly relevant’; M=Mean; SD=Standard deviation; I-CVI=item-content validity index: ratio of panelists rating with ‘4 – Rather relevant’ 

or ‘5 – Highly relevant’ against the total number of panelists for each item; S-CVI/Ave=averaging scale-content validity index: averaged I-

CVI values across all items; S-CVI/UA=universal agreement scale-content validity index: proportion of items achieving a rating of 4 or 5 by 

all panelists; S-CVI/AUA=adapted universal agreement scale-content validity index: ratio of items with an I-CVI of ≥ .78 and the overall item 

list; GREEN: I-CVI ≥ .78 | S-CVI ≥ .90, YELLOW: S-CVI .80 - .89, RED: I-CVI < .78 | S-CVI < .80. 
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In terms of providers’ health outcomes associated with ED work, various trends are 

observed across different care levels. Adverse physical health outcomes such as 

'physical fatigue' are considered less relevant for BCL hospitals (4.0, 1.2, .67) compared 

to MCL (4.1, 0.6, .86) and GCL hospitals (4.2, 0.4, 1.00). 

Concerning adverse mental health outcomes, 'burnout' is less prominent as a topic for 

discussion in GCL clinics (4.2, 1.0, .60) compared to BCL (4.7, 0.7, .83) and MCL 

hospitals (4.4, 0.5, 1.00). Similarly, 'compassion fatigue, pessimism, and/or cynicism' are 

considered less relevant for MCL panelists (3.7, 0.9, .71) compared to GCL (4.0, 0.6, 

.80) and BCL (4.2, 0.7, .83). Increased ‘anxiety’ was highest for BCL (3.8, 0.9, .83). 

In terms of adverse psychosomatic health outcomes, 'insomnia (sleep deprivation and/or 

disturbance)', is more prominently acknowledged by MCL experts (4.1, 0.6, .86) 

compared to BCL (3.8, 1.1, .67) and GCL (4.0, 0.9, .60). 

Ultimately, regarding specific adverse behavioral health outcomes, namely 

'dropouts/opt-outs (= quitters)' and 'intentions to leave or reduce working hours', these 

issues are highlighted more by GCL hospitals (cf., Table 12). 

Overall, the CVI values do not indicate significant disparities among care levels. The CVI 

is consistently low across MCL (S-CVI/Ave .58, S-CVI/UA .06, and S-CVI/AUA .25), GCL 

(.58, .19, 31), and BCL (.57, .06, .25), respectively. 

 

Table 12: Level-based relevance ratings & consensus metrics: ED providers’ health outcomes 

(DEL-2, RQ-1). 

Category and factors Metrics (M/SD/I-CVI) 

MCL GCL BCL 

Adverse physical health outcomes of ED work    

 Physical fatigue 4.1/0.6/.86 4.2/0.4/1.00 4.0/1.2/.67 

Musculoskeletal pain 3.0/1.1/.43 3.2/1.3/.40 3.5/1.0/.50 

Injuries (e.g., needle stick, trauma, violence) 3.1/1.1/.43 3.4/1.5/.40 2.8/0.7/.17 

Adverse mental health outcomes of ED work    

 Exhaustion and/or mental fatigue 4.3/0.7/.86 4.6/0.5/1.00 4.7/0.5/1.00 

Burnout 4.4/0.5/1.00 4.2/1.0/.60 4.7/0.7/.83 

Compassion fatigue, pessimism, and/or cynicism 3.7/0.9/.71 4.0/0.6/.80 4.2/0.7/.83 
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Anxiety 3.4/0.9/.43 3.4/0.5/.40 3.8/0.9/.83 

Depression, sadness and/or low mood 3.0/0.9/.14 3.6/0.5/.60 3.5/1.1/.33 

Adverse psychosomatic health outcomes of ED work    

 Insomnia (sleep deprivation and/or disturbance) 4.1/0.6/.86 4.0/0.9/.60 3.8/1.1/.67 

Cardiovascular consequences: hypertension and/or tachycardia 3.4/1.2/.43 3.4/0.5/.40 3.0/1.4/.50 

Gastroesophageal reflux disease (GERD) 3.0/1.3/.43 3.2/0.4/.20 3.0/0.8/.33 

Eating disorders 2.9/1.1/.29 3.0/0.6/.20 3.0/1.2/.33 

Adverse behavioral health outcomes of ED work    

 Dropouts/opt-outs (= quitters) 3.9/1.0/.71 4.0/0.0/1.00 3.7/0.9/.67 

Intentions to leave or reduce working hours 4.0/1.1/.71 4.0/0.6/.80 3.8/1.1/.67 

Sick leaves 3.7/0.9/.71 3.2/1.0/.60 3.2/1.1/.50 

Substance abuse 3.0/1.1/.29 3.0/0.6/.20 2.7/1.1/.33 

S-CVI/Ave .58 .58 .57 

S-CVI/UA .06 .19 .06 

S-CVI/AUA .25 .31 .25 

Note: n=6 for each column; MCL=maximum care level; GCL=general care level; BCL=basic care level; scale range ‘1 – Highly irrelevant’ 

to ‘5 – Highly relevant’; M=Mean; SD=Standard deviation; I-CVI=item-content validity index: ratio of panelists rating with ‘4 – Rather relevant’ 

or ‘5 – Highly relevant’ against the total number of panelists for each item; S-CVI/Ave=averaging scale-content validity index: averaged I-

CVI values across all items; S-CVI/UA=universal agreement scale-content validity index: proportion of items achieving a rating of 4 or 5 by 

all panelists; S-CVI/AUA=adapted universal agreement scale-content validity index: ratio of items with an I-CVI of ≥ .78 and the overall item 

list; GREEN: I-CVI ≥ .78 | S-CVI ≥ .90, YELLOW: S-CVI .80 - .89, RED: I-CVI < .78 | S-CVI < .80. 

 

In the realm of improvement and intervention practices at the organizational level, distinct 

patterns emerge across different care levels. For instance, initiatives such as 'ED 

reorganization and/or modernization' and the establishment of 'Out-of-ED ambulatory 

care and/or medical assessment units' are considered less pertinent for MCL settings. 

Conversely, 'adaptable staff and duty rostering', ‘critical incident reporting system 

(CIRS)’ and the implementation of 'quality circles and tracking of key performances (e.g., 

Morbidity-Mortality-Improvement conferences (MMI))' receive higher ratings among GCL 

establishments (cf., Table 13). Similarly, that is the case for ‘national emergency 

medicine society networking platforms’ and ‘employee surveys’. Meanwhile, the 

emphasis on 'evidence-based SOPs and/or training concepts' appears to be less 

prevalent or relevant for BCL facilities (4.0, 0.8, .67) compared to MCL (4.1, 0.6, .86) and 

GCL settings (4.8, 0.4, 1.00). 
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At the team level, practices such as '(Simulation-based) skills trainings' are ranked lower 

for GCL hospitals (4.0, 1.3, .60; versus BCL (4.3, 0.5, 1.00) and MCL 4.4/0.5/1.00)). In 

turn, 'regular feedback from mentors' holds by far the highest importance for MCL 

establishments (4.6, 0.5, 1.00; versus GCL (4.0, 1.3, .60) and BCL (3.7, 1.1, .50)). 

Additionally, 'inter-professional educational initiatives for physicians and nursing' and 

‘nurse practitioners (e.g., wound and/or pain care)’ are deemed most crucial by GCL 

hospitals (cf., Table 13). 

Lastly, individual-level interventions, particularly 'private sport activities: individual and/or 

group-based', are deemed of highest relevance for GCL settings (4.2, 0.7, .80; versus 

MCL (3.6, 1.3, .57) and BCL (3.0, 1.3, .33)). 

Overall, the CVI values do not indicate significant disparities. The CVI is consistently low 

across care levels, yet, with highest values for GCL (S-CVI/Ave .67, S-CVI/UA .17, and 

S-CVI/AUA .54). 

 

Table 13: Level-based relevance ratings & consensus metrics: ED intervention practices (DEL-2, RQ-2). 

Category and factors Metrics (M/SD/I-CVI) 

MCL GCL BCL 

Improvement and intervention practices on organizational level    

 Emergency care as autonomous specialty 4.7/0.5/1.00 4.4/0.5/1.00 4.0/1.0/.83 

ED reorganization and/or modernization 3.7/0.9/.71 4.6/0.5/1.00 4.2/0.4/1.00 

Evidence-based SOPs and/or training concepts 4.1/0.6/.86 4.8/0.4/1.00 4.0/0.8/.67 

Adaptable staff and duty rostering 3.9/1.4/.71 4.8/0.4/1.00 3.8/0.7/.67 

Critical Incident Reporting System (CIRS) 3.9/1.0/.71 3.8/1.5/.80 4.0/0.8/.67 

Out-of-ED ambulatory care and/or medical assessment units 3.4/1.2/.57 4.0/1.1/.80 4.2/0.7/.83 

Limited on-call duties, night or weekend shifts, overhours 3.6/1.2/.71 4.0/0.9/.60 3.7/0.9/.67 

Quality circles and tracking of key performances (e.g., Morbidity-Mortality-

Improvement conferences (MMI)) 

3.6/1.2/.57 4.0/1.5/.80 3.0/1.5/.33 

National emergency medicine society networking platforms 3.7/0.7/.57 3.6/1.4/.80 2.8/1.1/.17 

Employee surveys 3.0/0.5/.14 3.6/1.4/.80 3.3/1.1/.50 

Offer of mental health interventions 3.1/0.6/.29 3.4/1.4/.60 2.8/0.9/.33 

Regular occupational health checks 2.1/0.8/.00 3.4/0.5/.60 3.2/1.1/.33 
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Improvement and intervention practices on team level    

 (Simulation-based) Skills trainings (e.g., resuscitation, CRM) 4.4/0.5/1.00 4.0/1.3/.60 4.3/0.5/1.00 

Debriefings after critical events with potential post-traumatic consequences 4.4/0.7/.86 3.8/1.0/.80 4.3/0.5/1.00 

Regular feedback from mentors 4.6/0.5/1.00 4.0/1.3/.60 3.7/1.1/.50 

Inter-professional educational initiatives for physicians and nursing 4.0/1.1/.71 4.2/1.2/.80 3.2/1.1/.33 

Nurse practitioners (e.g., wound and/or pain care) 3.3/1.2/.43 3.8/1.0/.80 3.0/1.3/.33 

Physician-assisted triage 2.7/1.4/.29 3.4/1.0/.40 3.5/1.3/.50 

Improvement and intervention practices on individual level    

 Private sport activities: individual and/or group-based 3.6/1.3/.57 4.2/0.7/.80 3.0/1.3/.33 

Acute mental occupational health services (e.g., psychotherapy) 3.4/0.9/.43 2.6/1.6/.40 3.0/1.2/.50 

Hospital-initiated mental health protection programs 3.6/0.5/.57 2.6/1.5/.20 2.8/1.3/.33 

Private activities to prevent mental illness 3.6/1.3/.57 2.6/1.5/.20 3.0/1.3/.33 

Acute physical occupational health services (e.g., physiotherapy) 3.4/1.3/.43 2.8/1.3/.20 2.2/1.1/.17 

Hospital-initiated physical health protection programs 2.7/0.9/.14 2.8/1.6/.40 2.7/1.4/.33 

S-CVI/Ave .58 .67 .53 

S-CVI/UA .13 .17 .13 

S-CVI/AUA .21 .54 .21 

Note: n=6 for each column; MCL=maximum care level; GCL=general care level; BCL=basic care level; scale range ‘1 – Highly irrelevant’ 

to ‘5 – Highly relevant’; M=Mean; SD=Standard deviation; I-CVI=item-content validity index: ratio of panelists rating with ‘4 – Rather relevant’ 

or ‘5 – Highly relevant’ against the total number of panelists for each item; S-CVI/Ave=averaging scale-content validity index: averaged I-

CVI values across all items; S-CVI/UA=universal agreement scale-content validity index: proportion of items achieving a rating of 4 or 5 by 

all panelists; S-CVI/AUA=adapted universal agreement scale-content validity index: ratio of items with an I-CVI of ≥ .78 and the overall item 

list; GREEN: I-CVI ≥ .78 | S-CVI ≥ .90, YELLOW: S-CVI .80 - .89, RED: I-CVI < .78 | S-CVI < .80. 

 

Regarding challenges related to COVID-19 in ED work, distinct trends are observed 

across different care levels. Aspects reducing negative impacts of COVID-19 on provider 

working conditions such as 'intra- and interhospital networking' are significantly more 

relevant to BCL facilities (4.3, 0.5, 1.00) compared to MCL (3.7, 1.2, .71) and GCL (4.0, 

0.9, .60) establishments. Conversely, the 'employment of additional external staff' is 

notably higher among GCL hospitals (4.2, 0.4, 1.00; versus BCL (3.3, 1.4, .67) and MCL 

(3.1, 1.5, .57)). 
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In contrast, aspects inducing negative impacts such as ‘crowding: ED space limitations 

and/or exit blocks’ exhibit lucidly less relevance for BCL (4.0, 1.4, .67), compared with 

MCL (4.4, 1.0, .86) and GCL (4.8, 0.4, 1.00). 

Concerning COVID-19-related impacts on providers' health, issues like 'confirmed 

COVID-19 infections', 'mental exhaustion and/or less resilience', and 'burnout' are 

considerably less discussed topics for MCL hospitals (cf., Table 14). ‘Anxieties’, 

however, was rated lower for BCL (3.7, 0.9, .67; versus GCL: 3.8, 0.4, .80), MCL: 3.9, 

0.8, .86). Moreover, 'PPE discomfort: overheating, skin and/or respiratory irritations' are 

more prevalent among BCL hospitals (4.0, 1.0, .83) compared to GCL (3.8, 0.7, .60) and 

MCL facilities (3.7, 1.0, .57). 

Ultimately, impacts on the employee-reported quality and safety of patient care 

demonstrate nuanced differences. For instance, 'reduced emotional support for patients 

and/or their families' is significantly higher rated by BCL hospitals (4.3, 0.5, 1.00; versus 

GCL (4.0, 0.9, .60) and MCL (3.4, 1.4, .57)), while 'CT scan overuse' is overwhelmingly 

relevant for GCL establishments (4.2, 0.4, 1.00); versus BCL (3.0, 0.8, .33) and MCL 

(2.7, 1.4, .29). 

Overall, the CVI values do not suggest significant disparities. The CVI remains 

consistently low across care levels, albeit with nearly marginal significant values for GCL 

(S-CVI/Ave .75, S-CVI/UA .34, S-CVI/AUA .59) and BCL (.75, .24, .55). 

 

Table 14: Level-based relevance ratings & consensus metrics: COVID-19-related ED work (DEL-2, RQ-3). 

Category and factors Metrics (M/SD/I-CVI) 

MCL GCL BCL 

Aspects reducing negative impacts of COVID-19 on provider 

working conditions 

   

 Personal protective equipment (PPE) 4.6/0.5/1.00 5.0/0.0/1.00 4.5/0.5/1.00 

Vaccination campaigns 4.3/0.5/1.00 4.8/0.4/1.00 4.7/0.7/.83 

Testing: PCR and/or POC antigen 4.3/0.7/.86 4.6/0.6/.80 4.8/0.4/1.00 

Persistent information flow 4.6/0.5/1.00 4.4/0.8/.80 4.2/0.7/.83 

Change of SOPs 4.1/1.0/.86 4.2/0.7/.80 4.3/0.5/1.00 

Separate isolation and cohort areas or units 4.0/1.3/.86 4.2/1.2/.80 4.7/0.7/.83 
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Intra- and interhospital networking 3.7/1.2/.71 4.0/0.9/.60 4.3/0.5/1.00 

Employment of additional external staff 3.1/1.5/.57 4.2/0.4/1.00 3.3/1.4/.67 

Reorganization of staff and duty rostering 3.6/1.3/.57 3.8/1.2/.60 3.8/0.9/.50 

Psychological support: employee surveys and/or well-being offers 3.7/0.7/.57 3.4/1.0/.40 3.3/1.2/.50 

Contact tracing and quarantining 2.7/1.2/.29 3.6/1.0/.60 3.5/0.8/.67 

Structural room ventilation systems 2.7/1.4/.29 3.4/1.6/.60 3.3/1.7/.67 

Aspects inducing negative impacts of COVID-19 on provider 

working conditions 

   

 Shortage of staff 4.7/0.5/1.00 4.8/0.4/1.00 4.8/0.4/1.00 

Excessive workload: organizational and/or isolation-related 4.6/0.5/1.00 4.4/0.5/1.00 5.0/0.0/1.00 

Crowding: ED space limitations and/or exit blocks 4.4/1.0/.86 4.8/0.4/1.00 4.0/1.4/.67 

Lack of PPE 3.0/1.6/.43 1.8/0.7/.00 3.7/1.6/.67 

COVID-19-related impacts on providers’ physical health    

 Confirmed COVID-19 infections 3.9/0.6/.71 4.6/0.5/1.00 4.2/1.1/.83 

PPE discomfort: overheating, skin and/or respiratory irritations 3.7/1.0/.57 3.8/0.7/.60 4.0/1.0/.83 

Long-COVID syndrome 3.0/1.3/.43 3.6/0.5/.60 2.7/1.5/.33 

COVID-19-related impacts on providers’ mental health    

 Mental exhaustion and/or less resilience 4.0/1.1/.71 4.6/0.5/1.00 4.0/1.0/.83 

Anxieties 3.9/0.8/.86 3.8/0.4/.80 3.7/0.9/.67 

Burnout 3.9/1.1/.57 4.2/0.7/.80 4.0/1.4/.83 

Social isolation 3.7/1.0/.57 3.6/1.0/.60 3.8/1.1/.67 

Depression 3.1/1.0/.29 3.2/0.7/.40 3.7/0.9/.67 

COVID-19-related impacts on employee-reported quality and safety 

of patient care 

   

 Undertreatment of emergency medicine diagnoses 4.0/0.5/.86 4.4/0.5/1.00 4.3/0.7/.83 

Delay in patient diagnostic and therapeutic pathways (PDTP) 4.4/0.7/.86 4.0/0.6/.80 4.0/1.0/.83 

Reduced emotional support for patients and/or their families 3.4/1.4/.57 4.0/0.9/.60 4.3/0.5/1.00 

CT scan overuse 2.7/1.4/.29 4.2/0.4/1.00 3.0/0.8/.33 

Diagnostic misperceptions and/or misdiagnoses 3.7/0.9/.43 3.8/0.7/.60 2.8/0.9/.33 

S-CVI/Ave .68 .75 .75 
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S-CVI/UA .17 .34 .24 

S-CVI/AUA .41 .59 .55 

Note: n=6 for each column; MCL=maximum care level; GCL=general care level; BCL=basic care level; scale range ‘1 – Highly irrelevant’ 

to ‘5 – Highly relevant’; M=Mean; SD=Standard deviation; I-CVI=item-content validity index: ratio of panelists rating with ‘4 – Rather relevant’ 

or ‘5 – Highly relevant’ against the total number of panelists for each item; S-CVI/Ave=averaging scale-content validity index: averaged I-

CVI values across all items; S-CVI/UA=universal agreement scale-content validity index: proportion of items achieving a rating of 4 or 5 by 

all panelists; S-CVI/AUA=adapted universal agreement scale-content validity index: ratio of items with an I-CVI of ≥ .78 and the overall item 

list; GREEN: I-CVI ≥ .78 | S-CVI ≥ .90, YELLOW: S-CVI .80 - .89, RED: I-CVI < .78 | S-CVI < .80. 

 

Nation-based relevance ratings and consensus metrics 

As further restriction and for the purpose of feasibility and conciseness, this subsection 

will exclusively address major differences among the included EUSEM NSM states. This 

procedure seems especially appropriate considering the limited power of 3 panelists per 

nation. Detailed con-/dissensus specifics for each individual DEL-2 item can be found in 

Tables 15 to 18. 

Positive ED work-life factors and influences, specifically patient-provider interaction 

facets, exhibit noteworthy variations among different NSMs. For instance, ‘therapy 

efficacy: seeing patients getting better’ is rated highest in relevance for GER hospitals 

(4.7, 0.5, 1.00), while receiving the lowest ratings for BEL (3.7, 0.9, .33) and FIN (3.3, 

0.9, .67). 

Concerning negative general aspects in ED work, ‘work-life imbalance’ and ‘shift work’ 

are rated highest for ITA (both 4.7, 0.5, 1.00). Conversely, the UK demonstrates the 

lowest ratings for ‘work-life imbalance’ (2.7, 0.9, .33) and ‘shift work’ (2.0, 0.8, .00), the 

latter along with FIN (3.0, 0.8, .33) and BEL (3.3, 0.5, .33). 

Negative provider-related aspects in ED work additionally exhibit significant variations. 

For instance, ‘medical errors’ are significantly lower in relevance for FIN (3.3, 1.2, .33) in 

comparison to any other NSM state. ‘Lack of communication and feedback culture’ is 

least relevant for ITA panelists (3.3, 0.5, .33), while being highest for BEL (4.7, 0.5, 1.00) 

and ROM (4.3, 0.5, 1.00) experts. ‘Task overlap and interaction deficits with other 

specialties’ is reported lowest for FIN (3.0, 0.8, .33) and UK (3.7, 0.9, .33). Ultimately, 

‘high pressure to take far-reaching decisions’ is lowest for UK (2.7, 1.2, .33) and FIN (3.3, 

0.5, .33), while being highly relevant for GER (4.7, 0.5, 1.00) and ROM (4.3, 0.5, 1.00). 

Negative patient-provider interaction facets, such as ‘violence: verbal and/or physical’ 

and ‘legal consequences of conflicts’, are significantly lower for FIN and UK, while being 

a prevalent issue in ITA, GER, and ROM (cf., Table 15). ‘Minor complaints without the 
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need of ED treatment’ scored lowest for BEL (2.7, 1.2, .33), compared to FIN and ROM 

(both 4.0, 0.0, 1.00) in particular. Moreover, ‘ungrateful feedback’ reached highest 

relevance for ROM (4.3, 0.5, 1.00) and lowest for the UK (2.7, 0.9, .33). Similarly, 

‘excessive claims’ are highest for ITA (4.7, 0.5, 1.00) and ROM (4.0, 0.0, 1.00), while 

considerably lower for the UK (2.0, 0.8, .00), FIN (2.7, 0.9, .33), and GER (3.7, 0.9, .33). 

Overall, the CVI values indicate significant disparities among different nations. 

Particularly, the CVI is notably highest for ROM, GER, and ITA. In contrast, lower values 

are predominantly observed for UK, respectively (cf., Table 15). 

 

Table 15: Nation-based relevance ratings & consensus metrics: ED work-life influences (RQ-1, DEL-2). 

Category and factors Metrics (M/SD/I-CVI) 

BEL FIN GER ITA ROM UK 

Positive general 

aspects in ED work 

      

 Job challenge: 

variation and/or 

interdisciplinary 

interaction 

5.0/0.0/1.00 5.0/0.0/1.00 4.7/0.5/1.00 4.3/0.5/1.00 4.7/0.5/1.00 4.7/0.5/1.00 

Job control: 

participation in 

decision-making 

4.3/0.5/1.00 4.3/0.5/1.00 5.0/0.0/1.00 4.3/0.5/1.00 4.3/0.5/1.00 4.3/0.5/1.00 

Job intellectuality 4.3/0.9/.67 4.7/0.5/1.00 4.7/0.5/1.00 5.0/0.0/1.00 4.7/0.5/1.00 4.0/0.0/1.00 

Task significance 4.7/0.5/1.00 4.7/0.5/1.00 3.7/0.5/.67 4.3/0.5/1.00 4.7/0.5/1.00 4.0/0.0/1.00 

Job autonomy 4.7/0.5/1.00 3.7/0.5/.67 3.7/0.5/.67 4.0/0.8/.67 4.0/0.0/1.00 4.0/0.0/1.00 

Positive provider-

related aspects in ED 

work 

      

 Personal work 

ethic and/or 

motivation 

3.7/1.2/.67 4.3/0.5/1.00 4.7/0.5/1.00 4.7/0.5/1.00 4.7/0.5/1.00 4.7/0.5/1.00 

Teamwork, social 

climate and 

extracurricular 

activities 

4.7/0.5/1.00 4.0/0.0/1.00 4.3/0.5/1.00 4.3/0.5/1.00 4.3/0.5/1.00 4.0/0.8/.67 

Work experience 

and/or utilization of 

skills 

4.0/0.8/.67 4.0/0.0/1.00 5.0/0.0/1.00 4.7/0.5/1.00 5.0/0.0/1.00 4.0/0.8/.67 
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Resilience and 

coping strategies 

4.3/0.5/1.00 4.7/0.5/1.00 4.7/0.5/1.00 4.3/0.9/.67 4.0/0.8/.67 4.7/0.5/1.00 

Positive co-worker 

relationships 

4.0/1.4/.67 4.7/0.5/1.00 4.3/0.5/1.00 4.0/0.8/.67 4.3/0.5/1.00 4.0/0.8/.67 

Positive patient-

provider interaction 

facets in ED work 

      

 Patient case 

complexity 

3.7/0.5/.67 4.3/0.5/1.00 4.3/0.5/1.00 4.7/0.5/1.00 4.3/0.9/.67 4.0/0.0/1.00 

Therapy efficacy: 

seeing patients 

getting better 

3.7/0.9/.33 3.3/0.9/.67 4.7/0.5/1.00 4.0/0.8/.67 4.0/0.8/.67 4.0/0.8/.67 

Grateful patient 

feedback 

3.3/1.7/.67 3.7/0.5/.67 4.0/0.8/.67 3.3/0.9/.67 3.3/0.9/.67 3.7/0.5/.67 

Communication: 

social interaction 

with patients 

and/or families 

3.3/0.9/.67 3.7/0.9/.33 3.7/0.5/.67 3.3/1.2/.33 3.7/1.2/.67 3.7/0.5/.67 

Negative general 

aspects in ED work 

      

 Overcrowding 4.3/0.9/.67 4.7/0.5/1.00 5.0/0.0/1.00 5.0/0.0/1.00 4.3/0.5/1.00 4.7/0.5/1.00 

Workflow 

interruptions and/or 

multitasking 

5.0/0.0/1.00 5.0/0.0/1.00 5.0/0.0/1.00 4.0/0.0/1.00 4.3/0.5/1.00 4.0/0.8/.67 

Time pressure 

and/or lack of 

breaks 

5.0/0.0/1.00 4.0/0.0/1.00 4.3/0.5/1.00 4.0/0.8/.67 4.7/0.5/1.00 4.3/0.9/.67 

Employee turnover 

and understaffing 

4.3/0.5/1.00 4.3/0.5/1.00 4.0/0.8/.67 5.0/0.0/1.00 4.3/0.9/.67 4.3/0.9/.67 

Chronic cognitive 

workload 

4.0/1.4/.67 3.7/0.5/.67 4.0/0.8/.67 3.7/0.5/.67 4.0/0.8/.67 3.3/0.9/.67 

Work-life 

imbalance 

4.3/0.9/.67 3.3/0.9/.67 4.0/0.8/.67 4.7/0.5/1.00 4.0/0.8/.67 2.7/0.9/.33 

Shift work 3.3/0.5/.33 3.0/0.8/.33 3.7/0.5/.67 4.7/0.5/1.00 4.0/0.8/.67 2.0/0.8/.00 

Negative provider-

related aspects in ED 

work 

      

 Medical errors 4.3/0.5/1.00 3.3/1.2/.33 4.3/0.5/1.00 4.7/0.5/1.00 4.3/0.5/1.00 3.7/1.2/.67 

Lack of 

communication 

4.7/0.5/1.00 3.7/1.2/.67 3.7/1.2/.67 3.3/0.5/.33 4.3/0.5/1.00 3.7/0.5/.67 
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and feedback 

culture 

Task overlap and 

interaction deficits 

with other 

specialties 

4.7/0.5/1.00 3.0/0.8/.33 4.3/0.5/1.00 4.0/0.0/1.00 3.3/0.9/.67 3.7/0.9/.33 

Tense atmosphere 3.3/1.7/.67 4.3/0.5/1.00 3.7/0.5/.67 4.0/0.8/.67 3.3/0.9/.67 3.7/1.2/.67 

High pressure to 

take far-reaching 

decisions 

3.7/1.2/.67 3.3/0.5/.33 4.7/0.5/1.00 4.0/0.8/.67 4.3/0.5/1.00 2.7/1.2/.33 

Lack of resilience 

and coping 

mechanisms 

3.7/1.2/.67 4.0/0.8/.67 4.0/0.8/.67 3.7/0.9/.33 3.7/0.5/.67 3.3/0.9/.33 

Insufficient 

supervision 

3.3/0.5/.33 3.3/0.5/.33 3.7/1.2/.67 3.7/0.5/.67 3.7/0.5/.67 4.0/0.8/.67 

Negative patient-

provider interaction 

facets in ED work 

      

 Violence: verbal 

and/or physical 

4.0/1.4/.67 3.3/1.2/.33 4.3/0.5/1.00 4.7/0.5/1.00 4.3/0.5/1.00 3.3/1.2/.33 

Legal 

consequences of 

conflicts 

3.7/1.2/.67 2.3/1.2/.33 4.3/0.5/1.00 4.7/0.5/1.00 4.3/0.5/1.00 2.7/0.5/.00 

Minor complaints 

without the need of 

ED treatment 

2.7/1.2/.33 4.0/0.0/1.00 4.0/0.8/.67 3.7/0.5/.67 4.0/0.0/1.00 3.3/0.9/.67 

Ungrateful 

feedback 

3.3/1.7/.67 3.3/0.9/.67 4.0/0.8/.67 4.0/0.8/.67 4.3/0.5/1.00 2.7/0.9/.33 

Excessive claims 3.7/1.9/.67 2.7/0.9/.33 3.7/0.9/.33 4.7/0.5/1.00 4.0/0.0/1.00 2.0/0.8/.00 

S-CVI/Ave .75 .74 .84 .82 .87 .64 

S-CVI/UA .36 .48 .55 .55 .61 .27 

S-CVI/AUA .36 .48 .55 .55 .61 .27 

Note: n=3 for each column; BEL=Belgium; FIN=Finland; GER=Germany; ITA=Italy; ROM=Romania; UK=United Kingdom; scale range ‘1 

– Highly irrelevant’ to ‘5 – Highly relevant’; M=Mean; SD=Standard deviation; I-CVI=item-content validity index: ratio of panelists rating with 

‘4 – Rather relevant’ or ‘5 – Highly relevant’ against the total number of panelists for each item; S-CVI/Ave=averaging scale-content validity 

index: averaged I-CVI values across all items; S-CVI/UA=universal agreement scale-content validity index: proportion of items achieving a 

rating of 4 or 5 by all panelists; S-CVI/AUA=adapted universal agreement scale-content validity index: ratio of items with an I-CVI of ≥ .78 

and the overall item list; GREEN: I-CVI ≥ .78 | S-CVI ≥ .90, YELLOW: S-CVI .80 - .89, RED: I-CVI < .78 | S-CVI < .80. 
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In terms of adverse provider health outcomes stemming from ED work, significant 

disparities exist among different countries. Notably, 'physical fatigue' is considerably 

lowest in the UK (3.0, 0.8, .33). Conversely, ‘compassion fatigue, pessimism, and/or 

cynicism’ are comparably lowest for ROM (3.3, 0.5, .33). Interestingly, ‘anxiety’ appears 

to be less prevalent for FIN, with minimal relevance reported (2.7, 0.5, .00), as well as 

for GER and ROM (both 3.3, 0.5, .33), while more pronounced in ITA and the UK (both 

4.0, 0.0, 1.00). 

‘Insomnia (sleep deprivation and/or disturbance)’ is by far less discussed in the UK (3.7, 

0.9, .33) compared to ITA (4.7, 0.5, 1.00) and FIN (4.0, 0.0, 1.00). ‘Dropouts / opt-outs 

(= quitters)’ were lowest for FIN and the UK (both 3.0, 0.8, .33). Similarly, ‘intentions to 

leave or reduce working hours’ are least prevalent for FIN, while highest for BEL and ITA 

(both 4.3, 0.5, 1.00). Conversely, ‘sick leaves’ were rarely reported by FIN panelists (2.3, 

0.5, .00), whereas straining GER EDs (4.0, 0.0, 1.00). 

Overall, the CVI values do not indicate significant disparities. The CVI is consistently low 

across care levels, yet, with nearly significant values for BEL and ITA (cf., Table 16). 

 

Table 16: Nation-based relevance ratings & consensus metrics: ED providers’ health outcomes 

(RQ-1, DEL-2). 

Category and factors Metrics (M/SD/I-CVI) 

BEL FIN GER ITA ROM UK 

Adverse physical health 

outcomes of ED work 

      

 Physical fatigue 4.7/0.5/1.00 3.7/0.5/.67 4.3/0.5/1.00 4.7/0.5/1.00 4.3/0.5/1.00 3.0/0.8/.33 

Musculoskeletal pain 3.7/0.9/.33 3.0/0.8/.33 3.3/0.5/.33 3.3/1.2/.33 3.0/1.6/.33 3.0/0.8/.33 

Injuries (e.g., needle 

stick, trauma, 

violence) 

4.0/0.8/.67 3.0/1.4/.33 2.7/0.5/.00 3.7/0.9/.33 3.0/1.4/.67 2.3/0.5/.00 

Adverse mental health 

outcomes of ED work 

      

 Exhaustion and/or 

mental fatigue 

5.0/0.0/1.00 4.7/0.5/1.00 4.7/0.5/1.00 4.3/0.5/1.00 4.3/0.5/1.00 4.0/0.0/1.00 

Burnout 4.7/0.5/1.00 4.3/0.9/.67 4.7/0.5/1.00 4.7/0.5/1.00 4.3/0.9/.67 4.0/0.8/.67 
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Compassion fatigue, 

pessimism, and/or 

cynicism 

4.7/0.5/1.00 3.3/0.9/.67 4.0/0.0/1.00 4.0/0.8/.67 3.3/0.5/.33 4.3/0.5/1.00 

Anxiety 4.0/1.4/.67 2.7/0.5/.00 3.3/0.5/.33 4.0/0.0/1.00 3.3/0.5/.33 4.0/0.0/1.00 

Depression, sadness 

and/or low mood 

4.3/0.9/.67 3.0/0.8/.33 3.0/0.0/.00 3.3/0.5/.33 3.7/0.9/.33 2.7/0.9/.33 

Adverse psychosomatic 

health outcomes of ED 

work 

      

 Insomnia (sleep 

deprivation and/or 

disturbance) 

4.0/1.4/.67 4.0/0.0/1.00 3.7/0.5/.67 4.7/0.5/1.00 4.0/0.8/.67 3.7/0.9/.33 

Cardiovascular 

consequences: 

hypertension and/or 

tachycardia 

3.3/1.7/.67 2.3/0.5/.00 4.0/0.8/.67 3.7/0.5/.67 3.7/0.9/.33 2.7/0.9/.33 

Gastroesophageal 

reflux disease 

(GERD) 

3.0/1.4/.67 2.7/0.9/.33 2.7/0.5/.00 3.3/0.5/.33 3.3/0.5/.33 3.3/1.2/.33 

Eating disorders 3.7/1.2/.67 2.3/0.5/.00 2.3/0.5/.00 3.7/0.5/.67 3.7/0.9/.33 2.0/0.0/.00 

Adverse behavioral health 

outcomes of ED work 

      

 Dropouts / opt-outs (= 

quitters) 

4.7/0.5/1.00 3.0/0.8/.33 4.0/0.0/1.00 4.0/0.0/1.00 4.3/0.5/1.00 3.0/0.8/.33 

Intentions to leave or 

reduce working hours 

4.3/0.5/1.00 3.0/0.8/.33 4.0/0.8/.67 4.3/0.5/1.00 4.0/0.8/.67 4.0/1.4/.67 

Sick leaves 4.0/0.8/.67 2.3/0.5/.00 4.0/0.0/1.00 3.7/0.5/.67 3.3/0.9/.67 3.0/1.4/.67 

Substance abuse 3.0/1.4/.33 2.0/0.0/.00 3.3/0.5/.33 2.7/0.5/.00 3.3/0.5/.33 3.0/1.4/.67 

S-CVI/Ave .75 .37 .56 .69 .56 .50 

S-CVI/UA .38 .13 .38 .44 .19 .19 

S-CVI/AUA .38 .13 .38 .44 .19 .19 

Note: n=3 for each column; BEL=Belgium; FIN=Finland; GER=Germany; ITA=Italy; ROM=Romania; UK=United Kingdom; scale range ‘1 

– Highly irrelevant’ to ‘5 – Highly relevant’; M=Mean; SD=Standard deviation; I-CVI=item-content validity index: ratio of panelists rating with 

‘4 – Rather relevant’ or ‘5 – Highly relevant’ against the total number of panelists for each item; S-CVI/Ave=averaging scale-content validity 

index: averaged I-CVI values across all items; S-CVI/UA=universal agreement scale-content validity index: proportion of items achieving a 

rating of 4 or 5 by all panelists; S-CVI/AUA=adapted universal agreement scale-content validity index: ratio of items with an I-CVI of ≥ .78 

and the overall item list; GREEN: I-CVI ≥ .78 | S-CVI ≥ .90, YELLOW: S-CVI .80 - .89, RED: I-CVI < .78 | S-CVI < .80. 
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Regarding implemented ED intervention practices, specifically at organizational level, 

notable differences emerge among various countries. For instance, ‘evidence-based 

SOPs and/or training concepts’ receive the lowest ratings from FIN hospitals (3.3, 0.5, 

.33), while ‘Critical Incident Reporting System (CIRS)’ is least prevalent for both FIN (3.3, 

1.2, .33) and the UK (3.3, 0.5, .33), Similarly, ‘Out-of-ED ambulatory care and/or medical 

assessment units’ are least emphasized in GER (3.3, 1.2, .33). 

Conversely, ‘limited on-call duties, night or weekend shifts, overhours’ are deemed highly 

relevant by ITA (4.7, 0.5, 1.00) and ROM (4.3, 0.5, 1.00) hospitals, while being 

considered irrelevant by BEL (2.7, 1.2, .33) and FIN (3.0, 0.8, .33) counterparts. 

Moreover, the establishment of ‘quality circles and tracking of key performances (e.g., 

Morbidity-Mortality-Improvement conferences (MMI))’ as well as ‘employee surveys’ is 

predominantly favored by GER panelists in comparison to all other participants (cf., 

Table 17). 

At the team level: ‘nurse practitioners (e.g., wound and/or pain care)’ receive highest 

relevance ratings from the UK (4.7, 0.5, 1.00) and ROM (4.3, 0.5, 1.00), while scored low 

by all other nations. Ultimately, ‘physician-assisted triage’ is exclusively highlighted by 

ROM experts (4.7, 0.5, 1.00). 

Overall, the CVI values do not indicate significant disparities. The CVI is consistently low 

across care levels, albeit with highest values for ITA, ROM, and GER (cf., Table 17). 

 

Table 17: Nation-based relevance ratings & consensus metrics: ED intervention practices (RQ-2, DEL-2). 

Category and factors Metrics (M/SD/I-CVI) 

BEL FIN GER ITA ROM UK 

Improvement and 

intervention practices on 

organizational level 

      

 Emergency care as 

autonomous specialty 

5.0/0.0/1.00 3.7/1.2/.67 4.7/0.5/1.00 4.3/0.5/1.00 4.3/0.5/1.00 4.3/0.5/1.00 

ED reorganization 

and/or modernization 

4.3/0.5/1.00 4.0/0.8/.67 4.0/0.0/1.00 4.3/0.5/1.00 4.3/0.5/1.00 3.7/1.2/.67 

Evidence-based SOPs 

and/or training concepts 

4.0/0.8/.67 3.3/0.5/.33 4.7/0.5/1.00 4.3/0.5/1.00 4.7/0.5/1.00 4.7/0.5/1.00 

Adaptable staff and duty 

rostering 

3.0/1.4/.67 4.3/0.9/.67 4.0/0.8/.67 4.3/0.5/1.00 4.3/0.9/.67 4.7/0.5/1.00 
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Critical Incident 

Reporting System 

(CIRS) 

4.7/0.5/1.00 3.3/1.2/.33 4.7/0.5/1.00 4.3/0.5/1.00 3.0/1.4/.67 3.3/0.5/.33 

Out-of-ED ambulatory 

care and/or medical 

assessment units 

3.0/1.4/.67 4.0/0.8/.67 3.3/1.2/.33 3.7/0.5/.67 4.3/0.5/1.00 4.7/0.5/1.00 

Limited on-call duties, 

night or weekend shifts, 

overhours 

2.7/1.2/.33 3.0/0.8/.33 4.0/0.8/.67 4.7/0.5/1.00 4.3/0.5/1.00 3.7/0.5//.67 

Quality circles and 

tracking of key 

performances (e.g., 

Morbidity-Mortality- 

Improvement 

conferences (MMI)) 

3.7/1.9/.67 3.0/1.4/.33 4.3/0.5/1.00 4.0/0.8/.67 3.0/1.6/.33 3.0/1.4/.33 

National emergency 

medicine society 

networking platforms 

3.3/1.2/.33 3.7/1.2/.67 3.7/0.5/.67 3.0/0.8/.33 3.0/1.6/.33 3.7/0.5/.67 

Employee surveys 2.7/0.5/.00 3.0/0.8/.33 4.0/0.0/1.00 3.3/0.5/.33 3.0/1.6/.33 3.7/1.2/.67 

Offer of mental health 

interventions 

3.7/0.5/.67 3.0/0.8/.33 3.3/0.5/.33 3.3/1.2/.33 2.7/1.2/.33 2.7/0.9/.33 

Regular occupational 

health checks 

2.3/1.2/.33 2.7/0.9/.33 3.0/0.0/.00 3.3/0.5/.33 3.7/0.9/.33 2.0/0.8/.00 

Improvement and 

intervention practices on 

team level 

      

 (Simulation-based) 

Skills trainings (e.g., 

resuscitation, CRM) 

4.3/0.5/1.00 4.7/0.5/1.00 4.7/0.5/1.00 4.3/0.5/1.00 4.0/1.4/.67 3.7/0.5/.67 

Debriefings after critical 

events with potential 

post-traumatic 

consequences 

4.3/0.5/1.00 3.7/0.5/.67 4.7/0.5/1.00 4.7/0.5/1.00 3.7/1.2/.67 4.3/0.5/1.00 

Regular feedback from 

mentors 

4.0/0.8/.67 4.3/0.9/.67 4.0/0.8/.67 4.7/0.5/1.00 3.7/1.2/.67 4.0/1.4/.67 

Inter-professional 

educational initiatives 

for physicians and 

nursing 

3.7/1.2/.67 3.3/1.2/.33 3.7/0.5/.67 4.0/0.8/.67 4.0/1.4/.67 4.0/1.4/.67 

Nurse practitioners (e.g., 

wound and/or pain care) 

2.3/0.9/.00 3.0/0.8/.33 2.3/1.2/.33 3.3/0.5/.33 4.3/0.5/1.00 4.7/0.5/1.00 
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Physician-assisted 

triage 

2.3/1.9/.33 3.0/1.4/.33 2.7/0.5/.00 2.7/0.5/.00 4.7/0.5/1.00 3.7/0.5/.67 

Improvement and 

intervention practices on 

individual level 

      

 Private sport activities: 

individual and/or group-

based 

2.3/1.9/.33 3.3/0.9/.67 4.0/0.8/.67 4.0/0.8/.67 4.0/0.8/.67 3.7/0.9/.33 

Acute mental 

occupational health 

services (e.g., 

psychotherapy) 

4.0/0.8/.67 3.0/0.8/.33 2.7/1.2/.33 4.0/0.8/.67 3.0/1.4/.67 1.7/0.5/.00 

Hospital-initiated mental 

health protection 

programs 

3.7/0.5/.67 2.7/0.5/.00 2.7/1.2/.33 3.3/1.2/.33 3.3/1.7/.67 2.7/1.2/.33 

Private activities to 

prevent mental illness 

3.3/1.7/.67 3.0/0.8/.33 3.0/1.6/.33 4.0/0.8/.67 3.0/1.6/.33 2.3/0.9/.00 

Acute physical 

occupational health 

services (e.g., 

physiotherapy) 

2.3/1.9/.33 3.0/0.8/.33 3.0/1.6/.33 3.3/1.2/.33 3.3/0.5/.33 2.0/0.8/.00 

Hospital-initiated 

physical health 

protection programs 

2.0/0.8/.00 3.0/0.8/.33 3.0/1.4/.67 3.3/12/.33 3.0/1.6/.33 2.0/0.8/.00 

S-CVI/Ave .57 .46 .63 .65 .65 .54 

S-CVI/UA .21 .04 .33 .38 .29 .25 

S-CVI/AUA .21 .04 .33 .38 .29 .25 

Note: n=3 for each column; BEL=Belgium; FIN=Finland; GER=Germany; ITA=Italy; ROM=Romania; UK=United Kingdom; scale range ‘1 

– Highly irrelevant’ to ‘5 – Highly relevant’; M=Mean; SD=Standard deviation; I-CVI=item-content validity index: ratio of panelists rating with 

‘4 – Rather relevant’ or ‘5 – Highly relevant’ against the total number of panelists for each item; S-CVI/Ave=averaging scale-content validity 

index: averaged I-CVI values across all items; S-CVI/UA=universal agreement scale-content validity index: proportion of items achieving a 

rating of 4 or 5 by all panelists; S-CVI/AUA=adapted universal agreement scale-content validity index: ratio of items with an I-CVI of ≥ .78 

and the overall item list; GREEN: I-CVI ≥ .78 | S-CVI ≥ .90, YELLOW: S-CVI .80 - .89, RED: I-CVI < .78 | S-CVI < .80. 

 

Concerning challenges posed by COVID-19 within ED settings, particularly aspects 

aimed at mitigating negative impacts on provider working conditions, the significance of 

interventions varies across nations. Notably, the 'change of SOPs' was deemed 

irrelevant solely by UK panelists (3.3, 1.2, .33). Similarly, 'intra- and interhospital 

networking' and the 'employment of additional external staff' were least prioritized by the 

UK compared to other nations (cf., Table 18). In turn, the latter received relevant ratings 

by ITA and ROM (both 4.3, 0.5, 1.00). Additionally, ROM facilities (4.7, 0.5, 1.00) 
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recognized the value in ‘reorganization of staff and duty rostering’, while the UK (2.7, 0.5, 

.00) and BEL (3.0, 1.6, .33) reported the lowest relevance. 

Regarding aspects inducing negative impacts, ‘crowding: ED space limitations and/or 

exit blocks’ scored lowest by FIN (3.3, 1.2, .33). Similarly, impacts on providers' health, 

such as 'confirmed COVID-19 infections', were lowest for FIN (3.3, 1.2, .33). Induction of 

increased prevalence of ‘anxieties’ appears not to be a concern for FIN (2.7, 0.9, .33) 

and GER (3.3, 0.5, .33), compared to significant consensus ratings among all other 

participants. Noteworthy, ‘burnout’ was less relevant for the UK (3.0, 1.6, .33) and FIN 

(3.0, 0.8, .33), while being prevalent and relevant to nearly all other countries. 

In terms of impacts on employee-reported quality and safety of patient care, ‘reduced 

emotional support for patients and/or their families’ was highest for ITA (4.7, 0.5, 1.00) 

and GER (4.3, 0.5, 1.00), while lowest for FIN (3.0, 0.8, .33). ‘CT scan overuse’ was a 

significant concern for ROM (4.3, 0.5, 1.00), while not a topic for BEL (2.0, 0.8, 0), GER 

(2.3, 1.2, .33), and the UK (3.3, 0.5, .33). Lastly, ‘diagnostic misperceptions and/or 

misdiagnoses’ were significantly relevant for the UK (4.7, 0.5, 1.00) and ROM (4.0, 0.0, 

1.00), while by far less reported by any other participating nation. 

In total, the CVI values indicate significant disparities among different nations. 

Particularly, the CVI is highly significant and considerably highest for ITA and ROM. In 

contrast, the lowest values are predominantly scored by the UK and FIN, respectively 

(cf., Table 18). 

 

Table 18: Nation-based relevance ratings & consensus metrics: COVID-19-related ED work 

(RQ-3, DEL-2). 

Category and factors Metrics (M/SD/I-CVI) 

BEL FIN GER ITA ROM UK 

Aspects reducing 

negative impacts of 

COVID-19 on provider 

working conditions 

      

 Personal protective 

equipment (PPE) 

5.0/0.0/1.00 4.7/0.5/1.00 4.7/0.5/1.00 4.3/0.5/1.00 4.7/0.5/1.00 4.7/0.5/1.00 

Vaccination campaigns 4.7/0.5/1.00 4.7/0.5/1.00 4.0/0.8/.67 4.7/0.5/1.00 4.7/0.5/1.00 4.7/0.5/1.00 

Testing: PCR and/or 

POC antigen 

5.0/0.0/1.00 4.7/0.5/1.00 5.0/0.0/1.00 4.3/0.5/1.00 4.3/0.9/.67 4.0/0.8/.67 
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Persistent information 

flow 

4.3/0.9/.67 4.3/0.5/1.00 4.7/0.5/1.00 4.7/0.5/1.00 4.7/0.5/1.00 3.7/0.5/.67 

Change of SOPs 4.7/0.5/1.00 4.3/0.5/1.00 4.3/0.5/1.00 4.3/0.5/1.00 4.3/0.5/1.00 3.3/1.2/.33 

Separate isolation and 

cohort areas or units 

3.7/1.9/.67 4.7/0.5/1.00 4.0/0.8/.67 4.7/0.5/1.00 5.0/0.0/1.00 3.7/1.2/.67 

Intra- and interhospital 

networking 

4.3/0.5/1.00 3.7/1.2/.67 4.0/0.0/1.00 4.3/0.5/1.00 4.3/0.9/.67 3.3/1.2/.33 

Employment of 

additional external staff 

3.0/1.4/.67 4.0/0.8/.67 3.0/1.4/.67 4.3/0.5/1.00 4.3/0.5/1.00 2.3/1.2/.33 

Reorganization of staff 

and duty rostering 

3.0/1.6/.33 4.0/0.8/.67 3.7/0.5/.67 4.7/0.5/1.00 4.3/0.9/.67 2.7/0.5/.00 

Psychological support: 

employee surveys 

and/or well-being offers 

3.3/1.7/.67 3.3/0.5/.33 3.7/0.5/.67 3.7/0.9/.33 3.7/1.2/.67 3.3/0.5/.33 

Contact tracing and 

quarantining 

3.0/1.4/.67 3.7/0.5/.67 3.0/0.8/.33 4.0/0.8/.67 3.0/0.8/.33 2.7/1.2/.33 

Structural room 

ventilation systems 

3.3/1.7/.67 4.3/0.9/.67 2.3/1.2/.33 4.0/0.8/.67 3.3/1.7/.67 1.3/0.5/.00 

Aspects inducing 

negative impacts of 

COVID-19 on provider 

working conditions 

      

 Shortage of staff 5.0/0.0/1.00 5.0/0.0/1.00 4.3/0.5/1.00 4.7/0.5/1.00 5.0/0.0/1.00 4.7/0.5/1.00 

Excessive workload: 

organizational and/or 

isolation-related 

4.7/0.5/1.00 5.0/0.0/1.00 4.7/0.5/1.00 4.7/0.5/1.00 4.7/0.5/1.00 4.3/0.5/1.00 

Crowding: ED space 

limitations and/or exit 

blocks 

4.0/1.4/.67 3.3/1.2/.33 4.0/0.0/1.00 5.0/0.0/1.00 4.7/0.5/1.00 4.0/1.4/.67 

Lack of PPE 2.3/1.9/.33 2.0/0.0/.00 2.3/1.9/.33 3.7/0.9/.33 3.7/1.2/.67 3.3/1.7/.67 

COVID-19-related impacts 

on providers’ physical 

health 

      

 Confirmed COVID-19 

infections 

4.7/0.5/1.00 3.3/1.2/.33 4.0/0.0/1.00 4.7/0.5/1.00 4.0/0.0/1.00 4.3/0.9/.67 

PPE discomfort: 

overheating, skin and/or 

respiratory irritations 

4.3/0.9/.67 3.7/1.2/.67 3.7/0.5/.67 3.7/1.2/.67 3.7/0.5/.67 4.0/0.8/.67 

Long-COVID syndrome 2.0/0.8/.00 2.0/0.8/.00 3.7/1.2/.67 3.7/0.5/.67 4.0/0.8/.67 3.0/1.4/.67 
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COVID-19-related impacts 

on providers’ mental 

health 

      

 Mental exhaustion 

and/or less resilience 

4.7/0.5/1.00 3.7/1.2/.67 4.3/0.5/1.00 4.7/0.5/1.00 4.0/0.8/.67 3.7/1.2/.67 

Anxieties 4.3/0.5/1.00 2.7/0.9/.33 3.3/0.5/.33 4.0/0.0/1.00 4.3/0.5/1.00 4.0/0.0/1.00 

Burnout 4.3/0.9/.67 3.0/0.8/.33 4.3/0.5/1.00 4.7/0.5/1.00 4.7/0.5/1.00 3.0/1.6/.33 

Social isolation 4.0/0.8/.67 3.7/1.2/.67 3.3/0.9/.67 4.3/0.9/.67 3.3/0.5/.33 3.7/1.2/.67 

Depression 3.7/1.2/.67 3.3/0.9/.67 3.0/0.0/.00 3.7/0.5/.67 3.7/0.9/.33 2.7/0.9/.33 

COVID-19-related impacts 

on employee-reported 

quality and safety of 

patient care 

      

 Undertreatment of 

emergency medicine 

diagnoses 

4.0/0.8/.67 4.0/0.5/1.00 3.7/0.5/.67 4.7/0.5/1.00 4.3/0.5/1.00 4.7/0.5/1.00 

Delay in patient 

diagnostic and 

therapeutic pathways 

(PDTP) 

3.7/1.2/.67 4.3/0.5/1.00 3.7/0.5/.67 4.7/0.5/1.00 4.3/0.9/.67 4.3/0.5/1.00 

Reduced emotional 

support for patients 

and/or their families 

4.0/0.8/.67 3.0/0.8/.33 4.3/0.5/1.00 4.7/0.5/1.00 3.7/0.5/.67 3.7/1.9/.67 

CT scan overuse 2.0/0.8/.00 3.3/0.9/.67 2.3/1.2/.33 4.0/0.8/.67 4.3/0.5/1.00 3.3/0.5/.33 

Diagnostic 

misperceptions and/or 

misdiagnoses 

3.3/1.2/.33 2.7/0.5/.00 2.7/0.5/.00 3.3/0.5/.33 4.0/0.0/1.00 4.7/0.5/1.00 

S-CVI/Ave .70 .64 .70 .85 .81 .62 

S-CVI/UA .34 .34 .41 .66 .52 .28 

S-CVI/AUA .34 .34 .41 .66 .52 .28 

Note: n=3 for each column; BEL=Belgium; FIN=Finland; GER=Germany; ITA=Italy; ROM=Romania; UK=United Kingdom; scale range ‘1 

– Highly irrelevant’ to ‘5 – Highly relevant’; M=Mean; SD=Standard deviation; I-CVI=item-content validity index: ratio of panelists rating with 

‘4 – Rather relevant’ or ‘5 – Highly relevant’ against the total number of panelists for each item; S-CVI/Ave=averaging scale-content validity 

index: averaged I-CVI values across all items; S-CVI/UA=universal agreement scale-content validity index: proportion of items achieving a 

rating of 4 or 5 by all panelists; S-CVI/AUA=adapted universal agreement scale-content validity index: ratio of items with an I-CVI of ≥ .78 

and the overall item list; GREEN: I-CVI ≥ .78 | S-CVI ≥ .90, YELLOW: S-CVI .80 - .89, RED: I-CVI < .78 | S-CVI < .80. 
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7.2 List of search terms (narrative literature review) 

 

1) delphi[Title/Abstract] AND emergency[Title/Abstract] 

2) interview[Title/Abstract] AND emergency[Title/Abstract] 

3) work conditions[Title/Abstract] AND emergency[Title/Abstract] 

4) work stress[Title/Abstract] AND emergency[Title/Abstract] 

5) job stress[Title/Abstract] AND emergency[Title/Abstract] 

6) job strain[Title/Abstract] AND emergency[Title/Abstract] 

7) work characteristics[Title/Abstract] AND emergency[Title/Abstract] 

8) employee strain[Title/Abstract] AND emergency[Title/Abstract] 

9) employee[Title/Abstract] AND emergency[Title/Abstract] 

10) psychosocial work factors[Title/Abstract] AND emergency[Title/Abstract] 

11) provider mental well-being[Title/Abstract] AND emergency[Title/Abstract] 

12) work factors[Title/Abstract] AND emergency[Title/Abstract] 

13) psychosocial[Title/Abstract] AND emergency[Title/Abstract] 

14) provider[Title/Abstract] AND emergency[Title/Abstract] 

15) providers[Title/Abstract] AND emergency[Title/Abstract] 

16) conditions[Title/Abstract] AND emergency[Title/Abstract] 

17) well-being[Title/Abstract] AND emergency[Title/Abstract] 

18) stress[Title/Abstract] AND emergency[Title/Abstract] 

19) strain[Title/Abstract] AND emergency[Title/Abstract] 

20) quality of care[Title/Abstract] AND emergency[Title/Abstract] 

21) work-related strain[Title/Abstract] AND emergency[Title/Abstract] 

22) job demands[Title/Abstract] AND emergency[Title/Abstract] 

23) demands[Title/Abstract] AND emergency[Title/Abstract] 

24) burnout[Title/Abstract] AND emergency[Title/Abstract] 

25) job satisfaction[Title/Abstract] AND emergency[Title/Abstract] 
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26) work satisfaction[Title/Abstract] AND emergency[Title/Abstract] 

27) satisfaction[Title/Abstract] AND emergency[Title/Abstract] 

28) physician[Title/Abstract] AND emergency[Title/Abstract] 

29) job condition AND emergency[Title/Abstract] 

30) job characteristic AND emergency[Title/Abstract] 

31) job factors AND emergency[Title/Abstract] 

32) work-related AND emergency[Title/Abstract] 

33) work AND emergency[Title/Abstract] 

34) work stressors AND emergency[Title/Abstract] 

35) work fatigue AND emergency[Title/Abstract] 

36) job-related AND emergency[Title/Abstract] 

37) job AND emergency[Title/Abstract] 

38) wellness AND emergency[Title/Abstract] 

39) workplace AND emergency[Title/Abstract] 

40) health AND emergency[Title/Abstract] 

41) environment AND emergency[Title/Abstract] 

42) quality of life AND emergency[Title/Abstract] 

43) occupation AND emergency[Title/Abstract] 

44) mental stress AND emergency[Title/Abstract] 

45) emotional distress AND emergency[Title/Abstract] 
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7.3 EUSEM board information bulletin 
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7.5 ‘MAXQDA’ Code system (Delphi round 1) 

List of codes Memo Frequency 

Code system  968 

1. SCF - Sociodemographic & 

contextual ED factors 

  

1.1 PPG - Personal 

professional background 

  

1.1.1 HPAQ - Highest 

professional & academic 

qualification 

Code definition: Text material and sections 

associated with panelists' respective highest 

professional and academic qualification 

 

Anchor example: 'So, university degree and, a 

doctor.' ((1) DEL-1_KMS_SW, Pos. 147) 

 

Code production: Deductive 

19 

1.1.2 CR - Current role in 

EM 

Code definition: Text material and sections 

associated with panelists' respective current 

role in ED care 

 

Anchor example: 'Current role is department 

leader.' ((1) DEL-1_KMS_SW, Pos. 147) 

 

Code production: Deductive 

20 

1.1.3 OII - Own impact & 

influence on EM 

Code definition: Text material and sections 

associated with panelists' own impact and 

influence on ED care 

 

Anchor example: 'So, I suppose I am relatively 

influential in that leadership role, so I am the 

champion and advocate for emergency 

medicine with NHS England for London. 

Whether I'm successful in that impact, I'm not 

sure. But that's what my job is.' ((2) DEL-

1_ICH_RB, Pos. 171) 

15 
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Code production: Deductive 

1.1.4 LNR - Local or 

nationwide 

representation 

Code definition: Text material and sections 

associated with panelists' perspective of 

representing local or nationwide ED care 

settings 

 

Anchor example: 'I mean, we have some very, 

very special points here in the hospital I 

mentioned before, but otherwise, I worked at 

other ED’s. And that was the same, I mean, so 

therefore, I think it's more generalized 

nationwide.' ((1) DEL-1_KMS_SW, Pos. 149) 

 

Code production: Deductive 

18 

1.2 GPOI - General physical & 

organizational infrastructure 

  

1.2.1 CES - Clinic & ED 

scope 

Code definition: Text material and sections 

associated with panelists' hospital and ED 

scope 

 

Anchor example: 'So, it's, well, it’s a very small 

hospital, it's a rural hospital. In the level three of 

the three B******* levels, or level one are the 

University Hospitals and so on, two are the 

bigger hospitals and three are the regular 

hospitals. So, we are level three.' ((1) DEL-

1_KMS_SW, Pos. 19) 

 

Code production: Deductive 

24 

1.2.2 SEEPI - Social, 

economic/-logical & 

political influences 

Code definition: Text material and sections 

associated with panelists' perspectives of local 

social, economic/-logical and political 

influences on respective EDs 

 

Anchor example: 'When I started, as I told we 

started 2007, but we had in part of our area, 

our area is about 171 000 people, we can count 

in as peoples. And it is our catchment area. So, 

19 
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many people, normally may use our services, 

are living in this area and half of this, a little bit 

more than half of those municipalities in 

Finland. The hospitals are, so far, run by 

municipalities, not by state or they are not 

private or not state-owned, they are run from, 

by municipalities or group of municipalities. And 

we had to project how to do better primary 

care, together with some of those municipalities 

and so-, Ministry of Social Affairs and Health. 

And one factor was, how do we get better 

emergency services? And because of this 

cooperation of the politicians and people in 

municipalities, we decided to plan a new 

emergency department. And so, the politicians 

that time, from 2002 till 2007, they were totally 

with us, that we need a good place for 

emergency patients. So, it was very favorable 

for us. But of course, people have changed, 

and politics, policy ha-, policies have changed. 

So, it is not the same group of politicians, who 

are nowadays working, we don't have much 

special pressure from there. So, I think it is 

quite neutral or positive. And directors, now it is 

4th director of the whole hospital. And every 

one of them, they have been in favor of this ED, 

so, that they see, that it is better for our hospital 

to stay alive. For hospital to stay alive, when we 

have a good ED, and the patients are staying 

alive.' ((4) DEL-1_KHCH_AP, Pos. 17) 

 

Code production: Deductive 

1.2.3 PWED - ED 

physical work 

environment deficits 

Code definition: Text material and sections 

associated with panelists' perspectives of 

physical work environment deficits within the 

respective EDs 

 

Anchor example: 'Our hospital is quite old, it’s, 

the construction of the building was, I think it’s 

something like 50 years old or so. And that 

means the structures are very, very unmodern 

and we lack natural light at the workstations, 

they are inside and there are no windows 

21 
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because it’s something like an inbox and all 

the, no, not all, except one, cabins have direct 

lightning, that means windows and so on. And 

noise, well, I reduced a lot of the noise with 

blocking multiple entrance points and so on.' 

((1) DEL-1_KMS_SW, Pos. 27) 

 

Code production: Deductive 

1.2.4 TS - Triage system Code definition: Text material and sections 

associated with panelists' local ED triage 

system 

 

Anchor example: 'We use Manchester. We, our 

department, our ED started in 2017. And we 

introduced Manchester Triage System right 

immediately at the beginning and we are still 

working with that and are, yeah, that, are very 

happy with the triage system, so, and it's more, 

because we are a rural hospital, it's the best 

thing for us because the ESI is more resources-

oriented and the Manchester is working better 

for us.' ((1) DEL-1_KMS_SW, Pos. 23) 

 

Code production: Deductive 

19 

1.2.5 DR - Department 

responsibility for patient 

pathway 

Code definition: Text material and sections 

associated with panelists' perspectives on 

department responsibility for defined steps 

within the in-hospital patient pathway 

 

Anchor example: 'So, for the triage, ED. 

Stabilization, resuscitation, that's 

interdisciplinary, bed management, that's the 

case management in our hospital. Diagnostic 

procedures, depends on the procedure, 

because you decide for the procedure. So, if it's 

a procedure of the internal medicine, then they 

are responsible. Immediate therapy, the 

physician on site. And disposition, that's always 

checking with the senior physician, and then 

with the department. [Okay.] The accepting 

department.' ((1) DEL-1_KMS_SW, Pos. 63) 

19 
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Code production: Deductive 

1.3 PEC - Personnel & 

employment conditions 

  

1.3.1 WS - Work system Code definition: Text material and sections 

associated with panelists' general perspectives 

on their respective ED work system 

 

Anchor example: 'R: Yeah. So, we organize our 

ED, right now. For the doctors, that we have 

the normal working days, Monday to Friday, 

usually, we have from 07:30 till 09:00 in the 

evening, from 07:30 in the morning till nine in 

the evening we have at least one doctor of 

internal medicine and one doctor of surgery in 

the ED, neurology only joins the department 

when a neurologic patient is noted. So, these 

are only 10% of all patient contacts in our ED, 

and during the weekend it’s a special system 

because the doctors have to take responsibility 

for all the patients in the wards as well. So, ICU 

is extra. And for the nurses, we have usually a 

3-3-2 system, usually. I: Which means? R: 

Three during morning, three in the afternoon, 

two in the night. I: And do the employees, the 

assistant doctors, assistant physicians, do they 

need to perform research and teaching, or 

anything like that? R: No, usually not. So, no 

research. We are an academic hospital for the 

University of W*******. But usually, we don’t 

have to do research here. We have to do 

teaching but in the ED it’s quite limited because 

the, yeah, the most students join the normal 

wards.' ((1) DEL-1_KMS_SW, Pos. 31-35) 

 

Code production: Deductive 

29 

1.3.2 SQ - Skills & 

qualification: ratio & 

definition 

Code definition: Text material and sections 

associated with panelists' perspectives on skills 

and qualification ratios and definitions within 

their respective EDs 

21 
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Anchor example: 'R: We have about 80, 85 

nurses. And I have here, I have to count, we 

have, seniors, 6, 8, 20, we have 23 posts for 

seniors, 23, and nine for juniors. I: That´s [But 

as I told …] only concerning the emergency 

department, right? R: Emergency Department 

and emergency medicine. So, it means that, 

your, so that, but now because this is a young 

specialty, as I told, we don't have those 

specialists in Finland yet, but in two years, it 

seems that our posts will be filled. So, I count it 

again, because they are older and newer. 6, 8, 

14, no, 14, 15, no, it is 17 seniors and 9 juniors 

and about 80 nurses or a little bit more. That is 

our emergency department. And then we get, 

from internal medicine and from surgery or 

orthopedics we get juniors, so that maybe 60% 

of the shifts are run by emergency physicians in 

training or emergency specialists. I: And what is 

the gender and cultural diversity ratio? Is there 

a certain ratio? R: Generous, so that maybe 1/4 

or 1/5 are ladies, women in our doctor group. 

And in Finland we are quite monotonic 

[Monotonic.], we don't have many Africans or 

Americans here. So, they are all Caucasians, 

who are working in emergency department. But 

in radiology, which is easier to do, we have 

from India and some from Greece, also.' ((4) 

DEL-1_KHCH_AP, Pos. 27-31) 

 

Code production: Deductive 

1.3.3 SLD - Staffing 

levels & determination 

Code definition: Text material and sections 

associated with panelists' perspectives on 

determination of staffing levels within their 

respective EDs 

 

Anchor example: 'Yeah, for the nurses, 

definitely. So, that's established and for the 

physicians I planned the staffing for the new 

hospital. And I calculated that by the usual 

formulas, something like, you need the number 

of shifts, you need the number of hours, then 

21 
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you have the netto working time and then you 

have to, you have to calculate the usual 20% 

off due to sickness, vacation and so on. So 

yeah, so we do that. I: Is it also including the 

time, for example? R: Ah, okay, so I see, you 

mean, so the contact time per patient. Yeah, I 

use that as well, for just for calculation 

purposes, to get a feeling, how many doctors 

do we need for calculating, how many people 

we need per shift. Yeah, I did that.' ((1) DEL-

1_KMS_SW, Pos. 39-41) 

 

Code production: Deductive 

1.3.4 TC - Types of 

contracts 

Code definition: Text material and sections 

associated with panelists' perspectives on 

types of employee contracts within their 

respective EDs 

 

Anchor example: 'Usually, without a specialty, 

it's limited. When you have your specialty or 

you have to sign your third contract, then it's 

unlimited. And the most physicians are full-

time. With the nurses, it's very, well, there are 

many, many types of part-time. And we don't 

have on-call, on-call payments. That means, 

outside, physicians from the outside or 

contracted, something like that, we don't use 

that in the ED. I: Okay, and the average annual 

full-time salaries are within the "Tarifvertrag", 

so that's... R: Yeah, that's VKA, yeah.' ((1) 

DEL-1_KMS_SW, Pos. 43-45) 

 

Code production: Deductive 

21 

1.3.5 OC - Overtime & 

compensation 

Code definition: Text material and sections 

associated with panelists' perspectives on 

overtime and compensation within their 

respective EDs 

 

Anchor example: 'Usually, with the physicians, 

we have the agreement with, we have the 

agreement that every hour over 60 overhours, 

you get paid for. You have to get paid for, and 

19 
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all other hours, you can try to take time off. 

Yeah. I: Okay. And how many, what, let's say, 

what's the average amount of monthly 

overtime, for the employees? R: Depends. I 

would say 20 to 30 hours for the physicians, for 

the nursing staff less. I: And is there an 

electronic, electronical, check-in/check-out 

system? R: Yeah, yeah, definitely.' ((1) DEL-

1_KMS_SW, Pos. 47-51) 

 

Code production: Deductive 

1.4 TT- Tools & technology   

1.4.1 HITR - Health 

information technologies 

& records 

Code definition: Text material and sections 

associated with panelists' perspectives on 

health information technologies and health 

records within their respective EDs 

 

Anchor example: 'So, we're completely 

paperless. So, we have a complete electronic 

record in a system called SRNA, it's an 

American product. I think it takes the average 

doctor, probably, another 10 minutes on top of 

their consultation time to write it up and work 

stuff out. We also have to use three or four 

other programs that are not interfaced. So, the 

ambulance service uses another electronic 

thing that doesn't interface with SRNA. So, you 

have to go into their system, if you want to look 

at it, as does the urgent treatment center, as 

does the GP record, etcetera. So, we end up 

using, maybe, five or six different systems in a 

day. So, it takes a long time. I: Okay, and any 

handheld systems available? R: No, no. I: Or 

like, translation tools for other languages or 

something like that. R: We just use Google, 

Google Translate. Yeah. I mean, we have, we 

have apps. So, we all use a range of apps. 

We've got an ED department app, that's all our 

guidelines are on, so that we can look at it 

close to the patient. And we just are stopping 

using a tool that gives us some of the results 

from the patient on an app, but that's a 

25 
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Microsoft, no, in fact, it's not. It's Google 

supported, and they've stopped supporting it 

because they want to focus on other things that 

we're just (00:27:37?).' ((2) DEL-1_ICH_RB, 

Pos. 63-67) 

 

Code production: Deductive 

1.4.2 ADIT - Availability 

of diagnostic/intervention 

technology 

Code definition: Text material and sections 

associated with panelists' perspectives on the 

availability of diagnostic and intervention 

technologies within their respective EDs 

 

Anchor example: 'They are available all the 

time. Everything we do here is 24/7, and all the 

documentation is, everything is electronically.' 

((1) DEL-1_KMS_SW, Pos. 55) 

 

Code production: Deductive 

17 

1.4.3 IFRA - Introduction 

& free resource access 

Code definition: Text material and sections 

associated with panelists' perspectives on the 

introduction and free resource access of health 

information technologies within their respective 

EDs 

 

Anchor example: 'So, the introduction, yes. So, 

we have that. The skills training, so that's not 

with the regular schedule, but we have to, I 

check with the, all the assist staff to get the 

level. So, that means I evaluate which 

procedures they have to do, which procedures 

they haven’t done before. And we try to train 

them.' ((1) DEL-1_KMS_SW, Pos. 59) 

 

Code production: Deductive 

18 

1.4.4 RTMC - Real-time 

maintenance & cleaning 

Code definition: Text material and sections 

associated with panelists' perspectives on real-

time maintenance and cleaning of health 

(information) technology within their respective 

EDs 

 

18 
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Anchor example: 'Yeah. Real-time not always, 

but cleaning and so on, yes.' ((1) DEL-

1_KMS_SW, Pos. 61) 

 

Code production: Deductive 

2.2 ONEW - Outcomes of 

negative ED work 

  

2.2.1 OPH - Physical 

health 

Code definition: Text material and sections 

associated with panelists' perspectives on 

physicians' physical health outcomes within 

their respective EDs 

 

Anchor example: 'So, the musculoskeletal pain, 

that's a big issue. Needle stick, we don't have 

that very often. Infections and radiation issues 

not, but fatigue is definitely a factor. It's, I think, 

mostly because the patients get bigger all the 

time. So, the musculoskeletal pain, that's a big 

issue.' ((1) DEL-1_KMS_SW, Pos. 91) 

 

Code production: Deductive 

18 

2.2.2 OMH - Mental 

health 

Code definition: Text material and sections 

associated with panelists' perspectives on 

physicians' mental health outcomes within their 

respective EDs 

 

Anchor example: 'For the mental health it's, 

yeah, more fatigue, less burnout and anxiety, 

no. Yeah, more fatigue, less burnout and 

otherwise no, no strange things like psychoses 

or personality disorders. Yeah. Fatigue and 

burnout. Yeah. I: Any depressions [Not that I'm 

aware of.] registered? Okay. [No.] Or PTSD's? 

Because you were talking about, for example, 

verbal and physical violence, any PTSDs 

resulting? R: No, not diagnosed.' ((1) DEL-

1_KMS_SW, Pos. 91-93) 

 

Code production: Deductive 

23 
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2.2.3 OPC - 

Psychosomatic 

complaints 

Code definition: Text material and sections 

associated with panelists' perspectives on 

physicians' psychosomatic health outcomes 

within their respective EDs 

 

Anchor example: 'Sleep disturbances, 

definitely. Skin problems, and I know nothing 

about eating disorders. No. We don't have that 

in the department, but sleep disturbances and 

skin problems, yes. Especially now during the 

pandemic with all the hygiene protocols and so 

on. Yeah. I: Any hypertension, tachycardia...? 

R: Hypertension, we have some people, some 

overweight people. Yeah. But nothing severe.' 

((1) DEL-1_KMS_SW, Pos. 95-97) 

 

Code production: Deductive 

25 

2.2.4 OBP - Behavioral 

patterns 

Code definition: Text material and sections 

associated with panelists' perspectives on 

physicians' behavioral health pattern outcomes 

within their respective EDs 

 

Anchor example: 'Yeah, that's, that was a very 

big improvement. Because we have a team 

right now, especially with the nurses. They are, 

they stick together, and there are no planned 

dropouts. No long sick leaves, and no self-

harm. No substance abuse that I'm aware of, 

nothing, and no intentions to leave. On the 

contrary, so we get every year new people. So, 

if people leave, that's something like retirement 

or, so, they move, so nothing, that they are not 

content anymore, something like that. No, that's 

not the case.' ((1) DEL-1_KMS_SW, Pos. 99) 

 

Code production: Deductive 

25 

2.2.5 OEQSC - 

Employee-reported 

quality & safety of care 

Code definition: Text material and sections 

associated with panelists' perspectives on 

physician-reported quality and safety of patient 

care within their respective EDs 

 

Anchor example: 'Yeah, that means they have 

19 
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to reflect themselves. Depends on the people. 

So, I would say, so there are some people who 

think about the patient care they give, and they 

think about the results, and they try to rethink 

the procedures they did, and so on. But there 

are also people, they do just the same every 

time. I: And is there like a feedback loop from 

patients that gets back? R: Yeah, we have, we 

have a sheet they can provide, but the, I think 

only 10% of the patients or so, they answer the 

questions. There's a questionnaire, so but it's 

not, well, the most just don't fill out the 

questionnaire.' ((1) DEL-1_KMS_SW, Pos. 101-

103) 

 

Code production: Deductive 

3. IA - Intervention approaches   

3.1 IIA - Implemented 

intervention approaches 

  

3.1.1 OL - Organizational 

level 

  

3.1.1.1 EEM - ED 

expansion & 

modernization 

Code definition: Text material and sections 

associated with panelists' perspectives on 

implemented expansion and modernization 

practices within their respective EDs 

 

Anchor example: 'Yeah, so we modernized the 

structure. So, we changed the working stations, 

and we reorganized the working stations. And 

that was worse before. And secretaries, that's 

something I'd like to have. But right now, we get 

at least the speech system, so that we can 

dictate all the time electronically. That's, that's 

good.' ((1) DEL-1_KMS_SW, Pos. 107) 

 

Code production: Deductive 

25 

3.1.1.2 SERC - 

Standardized & 

Code definition: Text material and sections 

associated with panelists' perspectives on 

22 
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evidence-based 

residency concepts 

implemented standardized and evidence-based 

residency concepts within their respective EDs 

 

Anchor example: 'Training concepts, well, that's 

the plan to do that in the new hospital, but right 

now it's not autonomous. Trade Union, that's, 

yeah, they are important.' ((1) DEL-

1_KMS_SW, Pos. 107) 

 

Code production: Deductive 

3.1.1.3 RRC - 

Roster redesign 

concepts 

Code definition: Text material and sections 

associated with panelists' perspectives on 

implemented roster redesign concepts within 

their respective EDs 

 

Anchor example: 'So, we don't have something 

like longer days and therefore less working 

days, because the most people want to do the 

usual, if they work 100%, they just want to do 

the usual 40 hours week with the usual times 

and the regular shifting. So that, like in other 

countries, that you can do double shifting and 

so on. No, there's not the wish for, so definitely 

not.' ((1) DEL-1_KMS_SW, Pos. 107) 

 

Code production: Deductive 

18 

3.1.1.4 RM - 

Regular health 

checks & mental 

health intervention 

Code definition: Text material and sections 

associated with panelists' perspectives on 

implemented regular health checks and mental 

health interventions within their respective EDs 

 

Anchor example: 'Regular health checks. Yeah, 

that's, I mean, health check, that’s, I think, 

every, every other year, if you don't work with 

radiation, otherwise, it's every year. And mental 

health interventions. We don't have something 

like supervision or something like that. But we 

provide, if they want, something like Balint 

interventions, if there's the wish for, so, yeah.' 

((1) DEL-1_KMS_SW, Pos. 109) 

18 
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Code production: Deductive 

3.1.1.5 MFNI - 

Measurement, 

feedback & 

networking 

instruments 

Code definition: Text material and sections 

associated with panelists' perspectives on 

implemented measurements, feedback and 

networking instruments within their respective 

EDs 

 

Anchor example: 'Yeah, measurement 

instruments, feedback platforms. Yeah, CIRS. 

We have employee surveys we just did this 

year. And networking opportunities in our 

hospital, not that I know of, no.' ((1) DEL-

1_KMS_SW, Pos. 109) 

 

Code production: Deductive 

25 

3.1.2 TL - Team level   

3.1.2.1 ST - Skills 

trainings 

Code definition: Text material and sections 

associated with panelists' perspectives on 

implemented skills trainings within their 

respective EDs 

 

Anchor example: 'Skills training, we have. We 

have that for critical patients. So, that's a team 

training. We have some staff trained with de-

escalation methods. We had some leadership 

training. So, well, I had that before. But we 

have that.' ((1) DEL-1_KMS_SW, Pos. 111) 

 

Code production: Deductive 

25 

3.1.2.2 PE - 

Performance 

evaluations 

Code definition: Text material and sections 

associated with panelists' perspectives on 

implemented performance evaluations within 

their respective EDs 

 

Anchor example: 'And feedback performance 

evaluations, we do that regularly with the junior 

doctors.' ((1) DEL-1_KMS_SW, Pos. 111) 

26 
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Code production: Deductive 

3.1.2.3 NPC - 

Nursing & physician 

staff collaborations 

Code definition: Text material and sections 

associated with panelists' perspectives on 

implemented nursing and physician staff 

collaborations within their respective EDs 

 

Anchor example: 'And collaborations, 

physician-assisted triage. We don't do that with 

a fixed workflow. That's more, so if you need a 

physician at the triage, then you get them. So, 

but it's not the regular way. And nurse 

practitioners, we don't have here. And medical 

assessment units. What's the meaning? I: It's, 

yeah, it's basically something very similar to, 

like, a combination of physicians and nurses 

within one unit. R: Yeah, social services, we 

have also available in the emergency 

department. That's possible.' ((1) DEL-

1_KMS_SW, Pos. 115-117) 

 

Code production: Deductive 

22 

3.1.3 IL - Individual level   

3.1.3.1 PFP - 

Physical fitness 

programs 

Code definition: Text material and sections 

associated with panelists' perspectives on 

implemented physical fitness programs within 

their respective EDs 

 

Anchor example: 'For intervention on individual 

level, we have no physical fitness programs, 

one of my physicians would like to, but we 

haven’t anything structured right now.' ((3) 

DEL-1_SMdS_RF, Pos. 88) 

 

Code production: Deductive 

22 

3.1.3.2 MFP - 

Mental fitness 

programs 

Code definition: Text material and sections 

associated with panelists' perspectives on 

implemented mental fitness programs within 

their respective EDs 

18 
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Anchor example: 'The mental fitness programs, 

that's scarce. So, that's not that often. So, 

mindfulness and relaxation techniques. 

Sometimes, we have something like one 

minute, one minute training in the escalator or 

at stations where you can read facts about 

something like that, but not on a very regular 

basis.' ((1) DEL-1_KMS_SW, Pos. 119) 

 

Code production: Deductive 

3.2 PAPB - Personal 

acceptance & perceived 

benefit 

Code definition: Text material and sections 

associated with panelists' perspectives on 

personal acceptance and perceived benefits of 

implemented enhancement practices on work-

life within their respective EDs 

 

Anchor example: 'Well, for, you implement the 

interventions only if you need them on a regular 

basis. So, if you need a regular debriefing, I 

mean, a hot debriefing right after the accident, 

then it's very useful. But also, the cold 

debriefing, something like “MMI”, are very, very 

important, because after a certain time, you just 

have another view on the case, and you can 

discuss everything with a bit more relaxed 

viewpoint. So, that means, the structures we 

implemented, we asked the staff if they want to 

do that, so, and that's the reason why they work 

because they accept the interventions. And if 

you try to implement something the staff 

doesn't like, then they don't use it.' ((1) DEL-

1_KMS_SW, Pos. 121) 

 

Code production: Deductive 

22 

3.3 AFAC - Additional future 

approach concepts 

Code definition: Text material and sections 

associated with panelists' perspectives on 

wished or planned future concepts for 

implementing enhancement practices on work-

life within their respective EDs 

 

Anchor example: 'I think, the biggest, the 

31 
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biggest thing that would help us is to stop the 

patients coming for whom we don't think we 

add any value. I: Okay. R: Because then you 

would have a manageable number of patients 

on your shift in a reasonably sized department 

for the number of patients there are, you would 

be able to give them the care that they need. 

And then I think that would give everybody a 

sense of well-being. But I think as long as we're 

looking after patients for whom emergency 

departments are not the right place, because 

their condition doesn't need us, and we don't 

know what to do with them. And there's, they've 

crowded and there's pressure and you, know, 

you can't get the care you'd want to give to the 

people who are really sick. I think well-being is 

really difficult to promote.' ((2) DEL-1_ICH_RB, 

Pos. 145-147) 

 

Code production: Deductive 

4. CCA - COVID-19 changes & 

adjustments 

  

4.1 PPE - Exposure 

precautions & system 

changes 

  

4.1.1 PRCP - Pre-

COVID-19 precautions  

Code definition: Text material and sections 

associated with panelists' perspectives on Pre-

COVID-19 precautions within their respective 

EDs 

 

Anchor example: 'So, I think, pre-COVID, we 

were very lax about infection. Depending on 

who first saw the patient and thought about 

potential for infection, we may or may not have 

controlled it properly.' ((2) DEL-1_ICH_RB, 

Pos. 149) 

 

Code production: Deductive 

18 
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4.1.2 CWSA - COVID-19 

WS adjustments 

  

4.1.2.1 CCWSA - 

Constructive C19 

WS adjustments 

Code definition: Text material and sections 

associated with panelists' perspectives on 

constructive COVID-19 work system 

adjustments within their respective EDs 

 

Anchor example: 'I think that's very different 

now. So, you know, all the patients have 

masks, we all wear masks, gloves, aprons all 

the time. Everyone's been vaccinated, we all 

have lateral flow, we have point-of-care testing 

twice a week, if we want it. So, I think we're 

very different now to pre-COVID.' ((2) DEL-

1_ICH_RB, Pos. 149) 

 

Code production: Inductive 

60 

4.1.2.2 NICWSA - 

Negative or 

insufficient C19 WS 

adjustments 

Code definition: Text material and sections 

associated with panelists' perspectives on 

negative or insufficient COVID-19 work system 

adjustments within their respective EDs 

 

Anchor example: 'In that, I think, “which 

prevention aspects have not been considered 

enough yet?” I think that logistic and structural. 

So, we have worked a lot in organization for 

very clear, how can I say, very clear, I’m 

looking for the word, wait a minute…routes, 

ways, diagnostic and therapeutic ways. We 

have worked a lot about that. But I think that, 

for example, negative pressure rooms, all the 

systems when you are non-invasively 

ventilating a patient, I think that structural 

changes is something we have to work. We are 

doing this, I think that it can make a difference, 

even if our perception is not so strong.' ((3) 

DEL-1_SMdS_RF, Pos. 94) 

 

Code production: Inductive 

24 
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4.2 NIEWL - Negative impacts 

on ED work life aspects 

  

4.2.1 IPH - Physical 

health 

Code definition: Text material and sections 

associated with panelists' perspectives on 

COVID-19-associated ED physicians' physical 

health outcomes within their respective EDs 

 

Anchor example: 'No infections, no violence, 

overheating, yeah, well, that's normal, and 

some skin irritations. We don't have somebody 

with Long-COVID.' ((1) DEL-1_KMS_SW, Pos. 

133) 

 

Code production: Deductive 

31 

4.2.2 IMH - Mental health Code definition: Text material and sections 

associated with panelists' perspectives on 

COVID-19-associated ED physicians' mental 

health outcomes within their respective EDs 

 

Anchor example: 'Well, I think, the people are a 

bit more anxious. And I think one very big point 

is that you have to change your workflow. So, if 

you, with an isolated patient, it's a different 

work. So, you can't go in and out all the time, 

you have to think, you have to rethink, and you 

have to organize everything quite well. And you 

have to, and that's one very important thing, if 

you need something quite fast, you always 

have to wait for that. So, and this waiting time, 

even, if it's less than a minute, that's very 

stressful, because you think, "oh, my God, so 

the patient is disorienting". And then you have 

to do that, but you don't have the necessary 

materials and so on. And this waiting time, 

even if it's only 30 seconds, or 40-45 seconds, 

it's still stressful. Yeah, and this stress is, I 

think, that's something that the people feel, so, 

but otherwise, no panic. We don't, well, in our 

region, it's not that very often that patients with 

domestic violence problems present. And we 

didn't see that more often. And with the workers 

and co-workers, I'm not aware of any 

23 
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problems.' ((1) DEL-1_KMS_SW, Pos. 135) 

 

Code production: Deductive 

4.2.3 IPCBP - 

Psychosomatic 

complaints & behavioral 

patterns 

Code definition: Text material and sections 

associated with panelists' perspectives on 

COVID-19-associated ED physicians' 

psychosomatic complaints and behavioral 

health outcomes within their respective EDs 

 

Anchor example: 'Some of our physicians have 

had, maybe one at least, had lots of anxiety 

and stopped working in the ED because of this. 

Maybe also some nurses, they have, they are 

anxious, but it's only 1 or 2 percent, so…I: 

Pardon. You said, also, like, doctors that…? R: 

Yeah, one doctor who stopped working in the 

ED, because she was so anxious of COVID.' 

((7) DEL-1_SSCH_HH, Pos. 173-175) 

 

Code production: Inductive 

9 

4.2.4 IEQSC - Employee-

reported quality & safety 

of care 

Code definition: Text material and sections 

associated with panelists' perspectives on 

COVID-19-associated ED physician-reported 

quality and safety of patient care within their 

respective EDs 

 

Anchor example: 'Definitely. So, I think that's 

something that's the same point I mentioned 

before. So, you have to wait, and you have to 

do your normal procedures, you do different. 

We have, we had different SOP's for every 

special patient, let's say, something like CPR or 

so. You have different SOP's. That's 

something, also the diagnostics with the 

radiology department, you think and rethink if 

you have to do that right now. What's the effort 

and yeah, that's, that's definitely an issue. I: But 

was there, was there, like, as it's said here, like, 

for example, CT scanning overuse, [No.] 

because of...R: CT...No, no. Quite contrary, 

underuse. I: Underuse? Okay, [Yeah, yeah.] so 

no perceiving of "Okay, all of this could be 

24 
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COVID, we need to...". R: Well, that was 

something, yeah, yeah, oh no, I know what you 

mean. Yeah. So that we, oh yeah. We saw that 

a lot. Every fever had to be COVID. Every 

cough had to be COVID, no. So yeah, that was 

an issue as well. I: And because of that, 

misdiagnoses and misperceptions happened, 

so that, that any other disease that could be, 

from their symptoms, similar to COVID, were 

like misdiagnosed? R: Misdiagnosed in the first 

moment, yes. But with nothing bad on the 

outcomes, so, because, after the first anxious 

isolation, the people got the time to rethink the 

diagnosis. I: And did you see any aggravated 

untreated preconditions of patients? Due to the 

fact that less people came to the emergency 

department and less people got treated? R: 

Yeah, yeah, stroke and heart problems. And 

some infections. Skin infections. Yeah. 

Definitely. And cancer, not that I'm aware of.' 

((1) DEL-1_KMS_SW, Pos. 137-145) 

 

Code production: Deductive 

4.2.5 IIPIA - Implemented 

or planned intervention 

approaches 

Code definition: Text material and sections 

associated with panelists' perspectives on 

COVID-19-associated impacts on their 

respective ED work-life enhancement practices 

 

Anchor example: 'Yes, I mean, I think we had, 

we had a program of things lined up for both 

social interactions, and also some training 

together, and away-days to discuss strategy 

and things which have been delayed. And so, I 

think it did have an impact on some of the stuff 

we had planned. And has changed some of 

those plans forever, because we've realized we 

don't need to do it, or we could do it in a 

different way. So, I think it's not only bad. I: Not 

only bad. Okay. R: Yeah, yeah. ((2) DEL-

1_ICH_RB, Pos. 167-169) 

 

Code production: Deductive 

32 
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7.6 ‘Unipark’ survey questionnaire (Delphi round 2)
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