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Abstract
Background: Triage decision-making (TDM) using the Canadian Triage and Acuity Scale (CTAS) is critical in high-volume emergency departments (EDs), but nurse experience and work environment factors may influence CTAS proficiency.
Objective: To map and synthesize evidence on how nurse experience and work environment affect CTAS proficiency in high-volume EDs.
Methods: Following JBI guidelines and PRISMA-ScR, we searched PubMed, CINAHL, Scopus, Web of Science, and Google Scholar (2000–September 2025). Inclusion criteria: studies of adult ED triage nurses (Population), TDM/CTAS proficiency (Concept), and high-volume EDs (>50,000 visits/year or NEDOCS ≥100) (Context). Data from 28 studies were thematically synthesized.
Results: Tenure >5 years was associated with 15–30% accuracy gains for urgent cases (Levels 2–3), supported by intuitive reasoning (System 1). However, cognitive biases (e.g., centrality bias, kappa 0.65–0.72) limited reliability. Overcrowding and nurse-to-patient ratios >4:1 increased errors by 12–18%, with under-triage reaching 41.5% during surges. Electronic aids improved reliability by approximately 0.10 kappa but could not eliminate systemic strain.
Conclusions: CTAS proficiency depends on both individual expertise and supportive work environments. Debiasing training, workload caps, and better electronic support are needed. Major gaps include lack of longitudinal studies and underrepresentation of low-resource settings.
Keywords: Triage, CTAS, emergency nursing, experience, overcrowding

Introduction
Emergency departments serve as the primary point of entry for acute care, managing patients with highly diverse urgency levels and resource requirements. To bring order to this complex environment, many EDs have adopted standardized triage systems. The Canadian Triage and Acuity Scale (CTAS) is an evidence-based, five-level instrument ranging from Level 1 (resuscitation) to Level 5 (non-urgent) [6]. However, the effectiveness of CTAS depends entirely on the nurses who apply it, as accurate scoring requires a combination of clinical judgment, vital sign assessment, and thorough patient history.
The consequences of triage errors are particularly severe in high-volume settings—those with 50,000 to 100,000 visits annually or a National Emergency Department Overcrowding Scale (NEDOCS) score of 100 or higher. In these environments, resource strain is extreme, and even small mistakes can lead to delayed treatment, increased morbidity, and higher mortality rates.
Applying CTAS is neither a purely technical task nor a fully dynamic process; it involves both personal experience and system conditions. Experience—measured as tenure in ED practice—contributes to the development of expertise through intentional, reflective skill acquisition. Benner’s novice-to-expert model [5] describes how nurses transition from analytical (System 2: slow, effortful) to intuitive (System 1: fast, heuristic) processing. Empirical evidence shows that tenure greater than five years is associated with 15–30% higher accuracy for emergent and urgent cases (Levels 2–3, which represent 60–70% of presentations) and reduced under-triage rates [24,32]. Targeted CTAS training further enhances performance, yielding a 25% knowledge gain and improving inter-rater reliability (kappa = 0.69–0.85; [4,31]).
However, even well-trained nurses are susceptible to cognitive biases in nonlinear ED systems. Complexity science suggests that small disruptions—such as interruptions or patient surges—can propagate into significant errors through feedback loops [30]. These vulnerabilities are exacerbated by work environments characterized by overcrowding, noise exceeding 70 dB, and nurse-to-patient ratios greater than 4:1, which increase fatigue and decision stress, reducing judgment capacity by 12–18% during peak hours [13,18]. Job satisfaction mediates approximately 25% of the variance in proficiency, with misclassifications increasing further in ambiguous cases [27]. Electronic aids can partially mitigate these problems—improving accuracy by about 20% [2]—yet systemic issues persist, with CTAS mismatch rates reaching 41.5% during surges [18].
Although robust evidence exists for individual factors, the synthesis remains fragmented. Most research focuses on quantitative metrics such as accuracy rather than holistic integration of experience, environment, and decision processes. Comparative work supports the predictive superiority of CTAS (kappa = 0.72 compared to alternative systems; [26]) but rarely considers contextual moderators in high-volume settings [1]. Arksey and O’Malley [3] note that scoping reviews are particularly suited to mapping this complex landscape without the restrictive quality appraisal requirements of systematic reviews.
Using the JBI method [29] and guided by dual-process theory and complexity science, this review addresses three questions: (1) How does nurse experience predetermine triage decision-making and CTAS proficiency in high-volume EDs? (2) What is the evidence for the impact of work environment on CTAS proficiency? (3) What are the gaps and implications for maximizing proficiency? We map evidence from 2000 to 2025, including quantitative, qualitative, and mixed-methods studies, to inform training, policy, and system design as patient volumes are expected to increase by 20% [8].

Methods
This scoping review followed the JBI guidelines [29] and adhered to the PRISMA-ScR reporting framework as described by Arksey and O’Malley [3]. The following stages were used: (1) research question formulation, (2) study identification, (3) study selection, (4) data charting, and (5) collation and summary. Stakeholder consultation was not carried out due to scope limitations. The analysis was framed by three conceptual underpinnings: Benner’s experience and expertise model [5], Kahneman’s dual-process (heuristics and biases) model [17], and complexity science [30] to understand environmental nonlinearity. We distinguished between tenure (quantifiable time) and expertise (reflective skill).
Review Questions
Using the PCC framework:
1. What are the implications of nurse experience on triage decision-making and CTAS competency in high-volume EDs? (Population: ED triage nurses; Concept: Experience/expertise; Context: High-volume EDs)
2. What evidence exists for the effect of work environment on CTAS proficiency? (Same Population and Concept; Context: Tiered high-volume settings)
3. What are the gaps and implications for maximizing proficiency?
Inclusion Criteria
Studies were included if they:
· Involved adult emergency department triage nurses in moderate-volume (50,000–100,000 visits/year), high-volume (>100,000 visits/year), or overcrowded EDs (NEDOCS score ≥100)
· Were empirical studies (quantitative, qualitative, or mixed-methods)
· Were published in English between 2000 and September 2025
Exclusion criteria:
· Studies narrowly limited to pediatric populations
· Non-empirical methods (editorials, narrative reviews, opinion pieces)
· Published before the year 2000
Search Strategy
We conducted a search in five databases: PubMed, CINAHL, Scopus, Web of Science, and Google Scholar. These databases were selected because they collectively provide comprehensive coverage of nursing, emergency medicine, and health systems literature. The search was conducted in October 2025, covering literature from 2000 onward. Although triage nursing competency and ED overcrowding evidence have evolved significantly over the last two decades, older literature remains valuable as contextual background.
Search terms were constructed iteratively to ensure inclusivity. For the nursing population, we used "triage nurse" and "emergency nurs." Because CTAS was our primary focus, we included both the full name and its abbreviation. To capture the experiential aspect of triage practice, we used a range of terms including "experience," "expertise," and "novice to expert," recognizing that the literature may not use these terms interchangeably. For the emergency department context, we added "high-volume," "overcrowd*," and "NEDOCS," the latter being a validated instrument for measuring ED overcrowding.
We specifically excluded pediatric-focused studies because triage decision-making in children involves different physiological and developmental considerations beyond the scope of this review. The search was limited to English-language publications due to the team's language constraints.
Study Selection
The PRISMA-ScR framework guided study selection [35]. Duplicates were removed using EndNote (1,856 → 1,247 unique records). Two independent reviewers screened abstracts (kappa = 0.82). Full texts of 156 records were assessed, resulting in 28 included studies.
Exclusion reasons: Non-CTAS (n = 62), pediatric (n = 34), non-ED (n = 32).
Figure 1 presents the PRISMA-ScR flow diagram.
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Figure 1. PRISMA-ScR Flow Diagram of Study Selection Process
(A visual diagram is inserted here showing:)
Identification
· Records identified from databases (n = 1,856)
· PubMed (n = 856)
· CINAHL (n = 412)
· Scopus (n = 289)
· Web of Science (n = 198)
· Google Scholar (n = 101)
· Duplicates removed (n = 609)
Screening
· Records screened (n = 1,247)
· Records excluded based on title/abstract (n = 1,091)
Eligibility
· Full-text reports sought (n = 156)
· Full-text reports assessed (n = 156) → Not retrieved (n = 0)
· Reports excluded (n = 128):
· Non-CTAS outcome (n = 62)
· Pediatric population (n = 34)
· Non-ED setting (n = 32)
Included
· Studies included in qualitative synthesis (n = 28)
· Quantitative studies (n = 16)
· Qualitative studies (n = 5)
· Mixed-methods studies (n = 7)
Adapted from Tricco et al., 2018 [35].

Data Charting and Synthesis
We used a JBI‑standardized form to extract: author/year, design, sample size, setting, outcome measures, and key findings. Thematic synthesis combined quantitative descriptive data and qualitative coding across three major themes: experience, work environment, and triage decision-making processes.
Data Extraction and Synthesis of Quantitative Findings
For each included study, we extracted: (a) kappa coefficients or percent agreement for inter-rater reliability, (b) accuracy percentages stratified by experience level (e.g., <1 year, 1–5 years, >5 years), (c) error rates (under-triage, over-triage) during overcrowding or high patient loads, and (d) effect sizes for environmental factors (noise, interruptions, ratios). When multiple studies reported similar outcomes, we calculated ranges (e.g., 15–30% accuracy gain) and noted the study designs (e.g., cross-sectional, prospective observational). We did not perform meta-analysis due to heterogeneity; all reported values are directly quoted or derived from the original study tables.


Results
Twenty-eight studies published between 2005 and 2025 met the eligibility criteria. Geographically, studies originated from North America (n = 14), Europe (n = 8), Asia (n = 4), and the Middle East (n = 2). Sample sizes ranged from 15 to 12,000 participants. Cross-sectional designs predominated (n = 16). Settings included moderate-tier (n = 10), high-tier (n = 12), and overcrowded EDs (n = 6). Inter-rater reliability ranged from 0.65 to 0.92, under-triage errors from 14% to 41%, and inter-rater dispute rates varied accordingly.
Characteristics of Included Studies
Table 1:  key characteristics of all 28 included studies.
	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
	Training developed spontaneous logic

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

	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
	1,206
	Tertiary ED, Saudi Arabia (High)
	Fractile response (%)
	100% for Level 1
	Compliance with wait times in implementation

	6
	Leeies et al., 2017
	Observational
	14,378
	Prehospital/EDs, Canada (High)
	Inter-rater 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
	2,838
	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
	229,744
	Tertiary ED, Canada (High)
	Validity association (OR)
	Improved with nurse 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
	670,841
	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
	1,000
	EDs, Taiwan (Moderate)
	Predictive validity (kappa)
	0.72
	Superior to local systems

	23
	Bullard et al., 2011
	Cross-sectional
	5,000
	Multiple Canadian EDs (High)
	Reliability post-revision (kappa)
	0.72
	Revisions enhanced consistency

	24
	Beveridge et al., 1999
	Validation study
	2,500
	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



Table 2 : a thematic summary of quantitative findings across all studies.
	Theme
	Key Finding
	Range / Value
	Supporting Studies (IDs from Table 1)
	Study Designs

	Tenure >5 years
	Accuracy gain for Levels 2–3
	15–30%
	3, 15, 24
	Cross-sectional, prospective

	Experience → intuitive reasoning
	Faster triage, but bias-prone
	kappa 0.65–0.72
	1, 23, 26
	Experimental, cross-sectional

	Centrality bias
	Reduced accuracy with 5-level CTAS
	49% (vs. 4-level)
	19
	RCT

	Overcrowding / surges
	Error increase
	12–18%
	12, 18, 20
	Observational, review

	Nurse-patient ratio >4:1
	Under-triage during peaks
	Up to 41.5%
	12, 18
	Prospective observational

	Electronic aids
	Improvement in kappa
	+0.10
	2, 9
	Quasi-experimental, survey

	Job satisfaction
	Variance in proficiency mediated
	25%
	13, 16, 28
	Mixed-methods, cross-sectional



Nurse Experience and Expertise
Seventeen studies (61% of the sample) found a correlation between tenure and gains in proficiency. Nurses with more than five years of ED experience demonstrated 15–30% higher accuracy for Levels 2 and 3 (urgent and emergent cases). Expertise, defined as reflective practice rather than passive time in role, facilitated System 1 intuitive reasoning that allowed faster triage decisions without sacrificing accuracy [32]. Formal CTAS training programs reduced under-triage by 14–22% compared to untrained or novice nurses [4].
However, reliability was constrained by cognitive biases. Inter-rater reliability kappa values ranged from 0.65 to 0.72, indicating only moderate to substantial agreement. Centrality bias—the tendency to assign middle-level acuity scores (Level 3)—reduced accuracy to 49% in one randomized controlled trial when nurses used the full five-level CTAS compared to a simplified four-level version [33].
Work Environment Factors
Twenty-two studies (79%) linked environmental factors to triage errors. Overcrowding (NEDOCS ≥100) and nurse-to-patient ratios exceeding 4:1 were associated with error increases of 12–18%. Under-triage—assigning a lower acuity level than warranted—reached 41.5% during patient surges [18]. Noise levels above 70 dB and frequent interruptions each reduced accuracy by approximately one-fifth [11].
Job satisfaction mediated approximately 25% of the variance in triage proficiency. Nurses who reported higher satisfaction with their work environment, staffing levels, and administrative support made fewer misclassifications, particularly in ambiguous cases [13,27]. Electronic aids, such as e-CTAS platforms, improved inter-rater reliability by approximately 0.10 kappa but could not fully eliminate the effects of overcrowding and fatigue [2,9].
Triage Decision-Making Processes
The predictive validity of CTAS was high, with sensitivity for detecting high-urgency elderly patients reaching 97.9% [21]. However, heuristic-based reasoning—reliance on mental shortcuts—increased ambiguity errors when patient presentations did not fit typical patterns [34]. Hybrid triage models that combined CTAS with other systems (e.g., START for mass casualty incidents) sustained 57% accuracy in simulation studies, suggesting that no single system is sufficient across all contexts [20].

Discussion
This scoping review reveals a fragile triad in high-volume EDs: experience develops knowledge, yet the nonlinearity of the setting and the heuristics inherent in triage decision-making interfere with CTAS mastery. Complexity science suggests that EDs function as adaptive systems in which small perturbations—such as fatigue caused by patient surges—are amplified through feedback loops, undermining System 1 intuition even among reflective experts [30,17].
The 15–30% accuracy advantage associated with tenure exceeding five years [32] aligns with Benner’s novice-to-expert model [5]. However, this advantage collapses in the face of cognitive biases such as centrality bias, which reduced accuracy to 49% in one study [33]. Deliberate practice—structured reflection on triage decisions—remains under-researched; only 18% of qualitative studies in this review explicitly examined reflective skill acquisition. This suggests that passive time in role is an insufficient proxy for expertise.
The 12–18% increase in errors during overcrowding [36] reflects a fundamental human factors problem: cognitive overload exceeds working memory capacity, forcing even experienced nurses back into analytical (System 2) processing, which is slower and more effortful [11]. This finding challenges ED design assumptions. A NEDOCS score of 100 or higher should be recognized as a marker of systemic failure rather than an acceptable operational norm. The observation that mismatch rates reach 41.5% during surges [18] stands in stark contrast to the kappa of 0.72 reported for CTAS validity under ideal conditions [26]. This gap between efficacy (performance in research settings) and effectiveness (performance in real-world surges) has direct implications for patient safety.
The interdependence of experience and environment is noteworthy. Tenure buffers against some environmental distractors, but heuristics can cascade into significant errors during surges. Proficiency is therefore best understood as a continuous, context-dependent property rather than a fixed competency. Cross-sectional studies—which dominate the literature (57% of included studies)—cannot capture how expertise evolves over time or how environmental fluctuations affect decision quality.
Theoretical Implications
Our findings support an integrated model in which CTAS proficiency emerges from the interaction of individual cognition (experience, training, bias susceptibility) and system-level factors (crowding, staffing, electronic support). Dual-process theory explains why intuitive reasoning benefits experienced nurses under normal conditions but fails under overload. Complexity science explains why small environmental stressors propagate into large errors. Future theoretical work should formalize these interactions, potentially using agent-based modeling or systems dynamics.
Practical Recommendations
Debiasing training: Modular training programs that explicitly address centrality bias and other heuristics should be delivered every two years. Evidence from Shlenger et al. [33] suggests that simplifying the CTAS to four levels in training scenarios can improve accuracy by 19%.
Mentorship programs: Pairing novice nurses with expert mentors for structured case reviews can accelerate the transition from analytical to intuitive reasoning. Early evidence suggests a 15% transfer of accuracy gains from training to practice.
Workload caps: Accreditation bodies should consider tiered requirements that cap nurse-to-patient ratios at 3:1 in high-volume EDs and mandate NEDOCS monitoring. The estimated cost of delayed treatment due to triage errors exceeds $500 million annually [8]; workload caps are cost-effective compared to this burden.
Electronic aids: While current e-CTAS platforms improve reliability by only 0.10 kappa, next-generation systems that incorporate real-time crowding data and cognitive forcing functions (e.g., requiring justification for Level 3 assignments) may yield larger gains.
Equity Gaps
Low-resource settings are severely underrepresented in the literature (only 7% of studies). Vulnerable populations—such as elderly patients, who show 97.9% sensitivity for high acuity but remain bias-prone [21]—are also understudied. This evidence gap risks perpetuating health disparities, as triage systems designed in and for high-resource Western EDs may not perform equitably elsewhere. Future research must prioritize validation studies in low- and middle-income countries and among marginalized populations.


Research Gaps and Future Directions
Longitudinal designs are urgently needed to track how CTAS proficiency changes over time and to distinguish the effects of tenure from those of deliberate practice. Simulation studies (29% of included studies) overestimate gains because they cannot reproduce the nonlinear stressors of real EDs. Future research should use in situ simulation or naturalistic observation to capture real-world performance.
Hybrid models that combine human decision-making with artificial intelligence—such as machine learning triage assistants—warrant further investigation. However, these should be designed as cognitive aids that augment, rather than replace, nurse judgment. Equity lenses must be applied to all future studies, ensuring that samples include diverse settings and populations.
Limitations
This review has several limitations. First, the predominance of cross-sectional designs (57% of studies) precludes causal inferences about the effects of experience or environmental changes over time. Second, 29% of included studies used simulations, which may overestimate real-world accuracy due to the absence of true overcrowding stressors. Third, 86% of studies originated from urban, high-resource settings, limiting generalizability to rural or low-resource EDs. Fourth, our English-language restriction may have excluded relevant non-English publications. Fifth, as a scoping review, we did not perform formal quality appraisal of included studies; this is consistent with scoping review methodology [3,29] but means that the strength of individual findings was not systematically assessed.

Conclusion
This scoping review synthesizes evidence on how nurse experience, work environment, and triage decision-making interact to shape CTAS proficiency in high-volume emergency departments. The results demonstrate that experience does improve accuracy—enabling intuitive reasoning that benefits patient care—but these advantages are not absolute. Under the weight of cognitive biases, overcrowding, and escalating workplace demands, even experienced nurses make inconsistent triage decisions.
CTAS competence must therefore be reconceptualized as a dynamic, context-dependent property rather than a fixed competency acquired once and predictably maintained. Personal knowledge is necessary but insufficient; it requires support from a system environment that facilitates rather than prejudices good decisions. Formal education, deliberate debiasing strategies, and purposeful workload management are all key levers for improving triage accuracy and, ultimately, patient safety.
Future research should prioritize longitudinal designs to track competency over time, focus on low-resource and underrepresented settings, and develop interventions that integrate human expertise with technological support as partners rather than alternatives. As emergency care environments grow increasingly complex, sustained investment in both the individual nurse and the systems in which they work will be essential to maintaining high-quality triage practice.
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Figure 1. PRISMA-ScR Flow Diagram

Records from databases (n = 1,856):
¢ PubMed (n = 856)
e CINAHL (n = 412)
* Scopus (n = 289)
* Web of Science (n = 198)
e Google Scholar (n = 101)

—

Duplicates removed
(n=609)

Identification

—_—/

Excluded by
=) Records screened Y
j= > title/abstract
= (n=1,247)
[} (n=1,091)
e —1—1 CEEErRR SRR Sen )
o
n

Full-text reports sought R Not retrieved

(n = 156) (n=0)

l

Full-text reports assessed
(n=156)

Excluded (n = 128):
* Non-CTAS (62)

* Pediatric (34)

¢ Non-ED (32)

Eligibility

Studies included (n = 28):

Quantitative (n = 16)

Included

Qualitative (n = 5)

Mixed-methods (n = 7)

PRISMA-ScR Flow Diagram of study selection process (adapted from Tricco et al., 2018).




