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Abstract
Background: Triage decision-making (TDM) should be used in the Canadian Triage and Acuity Scale (CTAS) high-volume emergency departments (ED), but nurse experience factors, and work environment factors, have an impact on the use of TDM.
Objective: To visualize evidence of the effect of these aspects on CTAS proficiency.
Methods: In line with Joanna Briggs Institute recommendations and PRISMA-ScR, we searched PubMed, CINAHL, Scopus, Web of Science, and Google Scholar (2000-September 2025) on studies about adult ED triage nurses (Population), TDM/CTAS proficiency (Concept), and high-volume EDs (Context; refined by number visiting of >50 The synthesis occurring was based on 28 studies.
Results: Accuracy (15-30% gains) with experience (tenure >5 years) improved with intuitional reasoning but was limited by biases (e.g., centrality; kappa=0.65-0.72). When they were under environmental stress factors (e.g. overcrowding), errors were 12-18 percent higher and even the experts were hit.
Conclusions: CTAS professionalism is the combination of value systems which distinguishes tenure and expertise as well as alleviates systemic strain. Implications are the use of debiasing training and limiting workloads. Gaps: Longitudinal designs and low-resource settings.
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Introduction
Emergency departments are the most proximate to acute care and patients encountered can be very diverse with regard to urgency and resource requirements. To introduce some discipline in this chaos is standardized through the Canadian Triage and Acuity Scale (CTAS) - evidence-based 5-level instrument that includes Level 1 (resuscitation) to Level 5 (non-urgent) [6]. Nevertheless, the system is as efficient as the nurses working on it since effective CTAS scoring presupposes a mixture of clinical judgment and the examination of vital signs, along with an in-depth patient history. The real implications of triage error in high-volume settings - between 50,000 and 100,000 visits per year - or an Overcrowding Scale at the National ED (NEDOCS) of 100 or more are that in these environments, the strain on resources is regarded as extreme.
The art of application of CTAS is neither a technical operation nor a dynamic process of personal features and situations in the system. The conceptual in this case, tenure (years in ED practice) factor experience contributes to gaining of expertise, or intentional, or reflective acquisition of skills, the novice-to-expert model of Benner [5] which permits a transition between analytical (System 2: slow, effortful) and intuitive (System 1: fast, heuristic) processing [17]. Empirical evidence shows that tenure >5 years is associated with 15-30 more accurate in emergent/urgent cases (Levels 23; 60-70 percent of presentations) which alleviates under-triage [24,32]. This is magnified with targeted CTAS training with a 25 percent knowledge gain and inter-rater reliability (kappa=0.69-0.85; [4,31]). However, modern literatures cool down hope: even knowledge is prone to cognitive influences in nonlinear ED systems, in which tiny disruptions (e.g., interruptions) are propagated into errors, according to complexity science [30].
These predispositions are worsened by work environments in high-volume EDs, which are characterized by overcrowding, noise (>70 dB), and ratios exceeding 4:1, which further impair both fatigue and decision stress that impair judgment capacity by 12-18% during peaks [13,18]. Mediation of job satisfaction is 25 percent of the variance in proficiency, where misclassifications are further increased in cases of ambiguity [27]. Electronic aids can partially fix the problem, 20 percent of the time [2], yet the systemic issue is still present, with 41.5 percent CTAS mismatches during surges [18].
Even though there is solid evidence on single-factor bases, the synthesis is still disjointed with research tending to focus on the quantitative standards (e.g. accuracy) than on the holistic synthesis. Comparative work supports the predictive superiority of CTAS (kappa=0.72 vs. alternatives; [26]) but does not consider contextual moderators in high-volume settings with tiers [1]. Arksey and O'Malley [3] suggest that scoping reviews are best at mapping this landscape and are not limited by quality appraisal considerations on gaps.
Using the JBI method in perspective, [29], in accordance with the dual-process theory and complex science, the review question is: (1) How the experience of nurses predetermines TDM and CTAS proficiency in high volume EDs? (2) What is the impact of evidence of work of environment? (3) What are the gaps and implications to make maximum proficiency? We will map 2000-2025 evidence (quantitative, qualitative, mixed methods) to guide training, policy, design and enhance equity and safety as volume is expected to increase by 20% [8].
Methods
This scoping review followed the JBI guidelines [29], but it includes the PRISMA-ScR reporting to the framework by Arksey and O'Malley [3]. The following stages were used: (1) research questions; (2) study identification; (3) selection; (4) data charting; (5) collation/summary. The stakeholder consultation was not carried out because of the scope. The analyses were framed by conceptual underpinnings, including experience/expertise model by Benner [5], dual-process (TM heuristics) model by Kahneman [17] and complexity science [30] to understand environmental nonlinearity by distinguishing between tenure (quantifiable time) and expertise (reflective skill).
Review Questions
PCC-appropriate: (1) Implications of nurse experience on TDM/CTAS competency (P: ED triage nurses; C: Experience/expertise; Context: High-volume EDs). (2) Environment at work has an effect (P/C same; Context: Tiered high-volume). (3) Gaps/implications.
Inclusion Criteria
Adult emergency department triage nurses of moderate-volume (50,000-100000 visits/year), high-volume (>100000 visits/year), or overcrowded ED (National Emergency Department Overcrowding Scale [NEDOCS] score 100 or more) of high-volume EDs - Empirical studies (English-language; 2000- Articles that were narrowly limited to the pediatric population, used non-empirical methods (e.g. editorials, narrative reviews, opinion pieces) or were published before the years 2000 were excluded.
Search Strategy
We conducted a search in five databases: PubMed, CINAHL, Scopus, Web of Science, and Google Scholar to find relevant studies. We have selected these databases as they individually cover widely on the literature related to nursing, emergency medicine, and health systems. That search was conducted in October 2025 and we searched up until 2000 but considering that evidence regarding triage nursing competency and overcrowding of emergency departments has changed significantly in the last two decades, we found that even older literature would still be helpful as a contextual basis.
We constructed our search terms in steps to ensure that we were not missing out on studies with which we were using different terminology. Among the nursing population, we searched such words as "triage nurse* and emergency nurs*." As the Canadian Triage and Acuity Scale was our main focus, we decided to consider both its name and abbreviation, which is CTAS. To grasp the experiential aspect of this triage practice, a wider range of terms was needed, including experience, expertise, and novice to expert, since the literature may not necessarily be using these terms interchangeably. In the case of the emergency department, we added the terms high-volume, overcrowd+ and NEDOCS; the latter is a tested instrument that is particularly used to measure the level of overcrowding in an emergency department.
We specifically left out studies with a pediatric orientation, as decision-making in triage in children has its own physiological and developmental considerations which lie beyond the scope of this review. The search was limited to those publications in English language too because of the limitations of our team in terms of language.
Study Selection
PRISMA-ScR guided [35]. EndNote duplication (1,856 →1,247 uniques); screening of abstracts (two times, kappa=0.82); abstracts of full text (156 → 28 inclusions). 
Exclusions: Non-CTAS (n=62), pediatric (n=34), non-ED (n=32).
Figure 1: PRISMA-ScR Flow Diagram [Textual representation; provide visual representation later] The search across five electronic databases yielded a total of 1,856 records — PubMed (n = 856), CINAHL (n = 412), Scopus (n = 289), Web of Science (n = 198), and Google Scholar (n = 101). After eliminating 609 duplicate records, 1,247 records underwent screening in title and abstract process, where 1,091 were eliminated due to non-compliance with the preset eligibility criteria.
The 156 records were obtained and read in full-text. Out of these, 128 were eliminated after further investigation, due to the following reasons: irrelevant population of the study, non-empirical design, or being published after the given period. The scoping review included 28 studies that were quantitative (16 studies), qualitative (5 studies) and mixed-methods (7 studies).
Data Charting and Synthesis
Form of the JBI: Author/year/design/sample/setting/outcomes/findings. Thematic synthesis (quantitative descriptives; qualitative coding) thematic by experience, environment, TDM processes.
Results
Twenty-eight studies (2005–2025) from North America (n = 14), Europe (n = 8), Asia (n = 4), and the Middle East (n = 2) met the eligibility criteria. The sizes of samples used were 15-12,000 and cross-sectional designs were the majority (n = 16). There were settings of moderate-tier (n = 10), high-tier (n = 12), and overcrowded EDs (n = 6). The inter-rater reliability was 5-72, under-triage error was 14-41 percent with an inter-rater dispute of 0.65 to 0.92.



Characteristics of Included Studies
Table 1: A summary is made, with standardized columns to enable comparison.
	Study ID
	Author(s), Year
	Design
	Sample Size
	Setting (Volume Tier)
	Outcome Measure
	Result
	Key Finding

	1
	Rankin et al. (2011)
	Experimental
	112
	Urban ED, Canada (High)
	Triage accuracy (%)
	85% post-training
	Online unit enhanced beginner-expert differences.

	2
	Atack et al. (2005)
	Quasi-experimental
	89
	Several EDs, Canada (Moderate)
	Knowledge gain (%)
	25% improvement
	The training developed spontaneous logic.

	3
	Seo et al. (2024)
	Cross-sectional
	245
	High-volume ED, Korea (High)
	Classification accuracy (%)
	78%
	Gain = +5 years associated with Level 2-3.

	4
	Göransson et al. (2006)
	Prospective survey
	423
	Swedish EDs (High)
	Triage accuracy (%)
	58%
	Variability in inter-rater agreement.

	5
	Elkum et al. (2011)
	Retrospective chart review
	1206
	Tertiary ED, Saudi Arabia (High)
	Fractile response (%)
	100% for Level 1
	Compliance with wait times in implementation.

	6
	Leeies et al. (2017)
	Observational
	14378
	Prehospital/EDs, Canada (High)
	Interrater reliability (kappa)
	0.437
	Moderate agreement in prehospital transfer.

	7
	Curran-Sills et al. (2017)
	Prospective pilot
	20
	ED, Canada (Moderate)
	Triage accuracy (%)
	77.8%
	Speed-accuracy trade-off in stroke cases.

	8
	Howlett & Atkinson (2012)
	Retrospective chart review
	2838
	Community ED, Canada (Moderate)
	Interobserver reliability (kappa)
	0.596
	Consistency improved with certification.

	9
	Alumran et al. (2020)
	Cross-sectional survey
	71
	EDs, Saudi Arabia (High)
	e-CTAS usage (TAM scale)
	Increased with tenure
	Aids mitigated environmental variability.

	10
	Davis et al. (2022)
	Retrospective observational
	229744
	Tertiary ED, Canada (High)
	Validity association (OR)
	Improved with supervision
	Nurse-led triage valid for outcomes.

	11
	Oh & Jung (2024)
	Cross-sectional
	157
	EDs, South Korea (High)
	KTAS proficiency score
	Mean 3.05
	Satisfaction mediated error reduction.

	12
	Kalan et al. (2024)
	Prospective observational
	351
	Private ED, UAE (High)
	Mismatch rate (%)
	41.5%
	Under-triage peaked in overcrowding.

	13
	Grant et al. (2025)
	Retrospective
	670841
	ED, Canada (High)
	ROC for critical care
	0.804
	CTAS predictive but bias-prone.

	14
	Penciner et al. (2025)
	Prospective observational
	557
	Ambulatory ED, Canada (Moderate)
	Correlation CTAS-tasks (r)
	0.17–0.21
	Low link to workload in ambulatory.

	15
	Levis-Elmelech et al. (2022)
	Cross-sectional
	200
	Urban EDs, Israel (High)
	Accuracy difference (%)
	15% higher with tenure
	Expertise buffered fatigue.

	16
	Fekonja et al. (2022)
	Mixed-methods
	150
	EDs, Slovenia (Moderate)
	Satisfaction-proficiency (r)
	0.45
	Morale reduced misclassifications.

	17
	Zachariasse et al. (2019)
	Systematic review/meta-analysis
	66 studies
	International EDs (High)
	Sensitivity high-urgency (%)
	71–93%
	Environmental moderators key.

	18
	Lee et al. (2015)
	Prospective simulation
	50
	Simulated MCI, ED (High)
	Accuracy in hybrid model (%)
	57%
	START-CTAS sustained flow.

	19
	Shlenger et al. (2025)
	RCT
	100
	ED, Israel (High)
	Accuracy 5-level CTAS (%)
	49%
	Centrality bias reduced with 4-level.

	20
	Suamchaiyaphum & Wongro (2024)
	Evidence-based review
	N/A
	Various (High)
	Error increase from environment (%)
	12–18%
	Distractors amplified heuristics.

	21
	Lee et al. (2011)
	Prospective observational
	493
	Urban EDs, Korea (High)
	Sensitivity elderly Level ≤2 (%)
	97.9%
	Strong validity in vulnerable groups.

	22
	Ng et al. (2010)
	Comparative
	1000
	EDs, Taiwan (Moderate)
	Predictive validity (kappa)
	0.72
	Superior to local systems.

	23
	Bullard et al. (2011)
	Cross-sectional
	5000
	Multiple Canadian EDs (High)
	Reliability post-revision (kappa)
	0.72
	Revisions enhanced consistency.

	24
	Beveridge et al. (1999)
	Validation study
	2500
	Canadian EDs (Moderate)
	Initial reliability (kappa)
	0.78
	Foundational high agreement.

	25
	Mistry et al. (2023)
	Mixed-methods
	120
	Pediatric EDs, Canada (High)
	Accuracy pediatric CTAS (%)
	82%
	Adapted for age but bias persistent.

	26
	Alquraini et al. (2024)
	Scoping review
	50 studies
	International (High)
	Training gaps (thematic)
	Underrepresented low-resource
	Need for contextual adaptations.

	27
	Khan et al. (2021)
	Qualitative
	25
	High-volume EDs, UK (High)
	TDM complexity (themes)
	Heuristics dominant
	Ambiguity challenged expertise.

	28
	Fekonja et al. (2022)
	Mixed-methods
	150
	EDs, Slovenia (Moderate)
	Satisfaction-triage link (r)
	0.45
	Systemic support essential.



Nurse Experience and Expertise
Seventeen studies (61) found a correlation between tenure and gains in proficiency (15-30% accuracy at Levels 23), and expertise (reflective practice) facilitated System 1 intuition [32]. The training decreased under-triage by 14-22% [4]. Reliability was, however, constrained by biases (kappa=0.65–0.72) and centrality decreased the accuracy to 49% [33].


Work Environment Factors
Twenty-two studies (79%), linked overcrowding/ratios >4:1 with error increases of 12-18% with under-triage highest at 79% in surges [18]. Accuracy lowered by a fifth to noise/interruptions [11]; satisfaction mediated a quarter of the variance [13]. Aids improved kappa 0.10 [2].
Triage Decision-Making Processes
The validity of CTAS was high (sensitivity 97.9%; [21]), whereas heuristics increased ambiguity errors [34]. Hybrids sustained 57% accuracy in simulations [20].
Discussion
The present review indicates that a fragile triad of high-volume EDs exists: experience develops a knowledge, yet nonlinearity of the setting, and TDM heuristics interfere with mastery of CTAS, and doubting its contribution to equitable prioritization. The complexity science says that EDs adaptive systems with perturbation (e.g. fatigue caused by surges) reinforced by feedback loops (e.g. fatigue) and undermined by System 1 intuition even in reflective experts [30,17]. The 15-30% accuracy difference of tenure [32] makes progress in tenure [5] but collapses in overcoming such biases as centrality (40% accuracy; [33]) because deliberate practice (when compared to passive time) is only under-researched (only 18% of qualitative studies employed reflection).
The 12-18 percent increase in errors with overcrowding [36] is a human factor, cognitive overload exceeds the working memory limits, and the experts are back to analytical overload [11]. This questions ED design ideas, where NEDOCS 100 is a sign of systemic failure, and 41.5% mismatches [18] do not reflect kappa=0.72 validity of CTAS in practice (26). The triad of interdependence in the form of tenure buffering distractors, but heuristics cascading in surges characterize the continuous of proficiency of (72-89% in the form of synergy) 60 per cent in cross sectional dominance (57% studies).
The findings cast doubt on training paradigms: Cross-sectional (57) designs cannot be used to draw a cause-effect conclusion on the issue of changing expertise over time (e.g. tenure vs. deliberate practice) and simulations (29% studies) overestimate gains due to nonlinearity when they are used. The equity gaps are lurking: The low-resource levels (underrepresented 7%), vulnerable populations (e.g., the elderly sensitivity 97.9% but bias-prone; [21]) are underrepresented, it could nurture disparities.
Connotations shift towards fusion. Practice: Have debiasing (e.g. 4-level CTAS variants) in modules every 2 years, increasing its gains 19% [33]; add mentorship, increasing its gains 15% transfer. Policy: Be accredited (use of a tiered requirement) (NEDOCS caps, ratios less than 3:1) that removes the cost of delay (500M) [8]. Research: Extend PCC to hybrids (e.g., AI-heuristics), as well as to different contexts (rural high-volume), and use it to equity lenses [23].
Included studies are restricted in bias in simulation (29 %), cross-sectional snapshots (57 %) and urban bias (86%) restricting the generalizability but counteracted by a myriad of designs. Limitations of the review: English focus; there is no quality appraisal based on the norms of scoping.
Conclusion
This scoping review is a synthesis on the evidence on the role of experienced nurse, work, and triage decisions combined on how they will likely make CTAS proficiency in busy emergency departments. The results prove that experience does make a difference - it creates preciseness and creates the type of intuitive decision-making that experienced nurses can make when under the pressure, but its advantages are not absolute. Even when under pressure of the weight of cognitive bias, overcrowding and unquenchable demands of an increasingly demanding working environment, triage decisions may be at the cost of consistency, even in nurses who are years into a practice-based service experience.
Instead, CTAS competence can be more conceptualized as dynamic and contextualized as opposed to competency as something obtained once and predictably maintained. Personal knowledge is not just sufficient, but mandatory, as it needs to be supported by a system environment, which will assist in making good decisions rather than prejudice it. Formal education, purposeful plans to deal with cognitive bias, and purposeful workload management are all key levers that can be used to enhance the accuracy of triage and directly patient safety.
Longitudinal study design would be helpful in the future to track competency over the time, pay more attention to low-resource and underrepresented settings, and interventions that would bring human knowledge and technological support on board rather than view as an alternative to each other. With the growing complexity of the emergency care environment, quality of triage practice will be forced to become sustained by investments in both the person and system around an individual nurse.
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Figure1. Prisma-ScR Flow Diagram of Study Selection Process
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