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A B S T R A C T

Aim: This systematic review aimed to assess the impact of implementation strategies for nursing triage on quality 
outcomes and to examine barriers and facilitators to their implementation in the emergency department (ED).
Data sources: Embase, PubMed, CINAHL, Cochrane Library, Web of Science, PsycINFO and ProQuest Dissertations 
& Theses.
Methods: This systematic review included quantitative and qualitative studies published from January 1990 to 
April 2024 that evaluated strategies to improve ED triage. Study quality was assessed with the Mixed Methods 
Appraisal Tool (MMAT). The benefits of the strategies were reported using descriptive statistics (quantitative 
studies) and themes and subthemes (qualitative studies). Barriers and facilitators were identified using the 
Behavior Change Wheel framework.
Result: Three main implementation strategy categories to improve the quality of nursing triage were identified: 
education (64%), technology (30%), and audit and feedback (6%). All strategies demonstrated short-term 
benefits, including increased triage accuracy and improved triage knowledge and skills. The most frequently 
reported barriers were workload and overcrowding, while facilitators included nurses’ experience, interprofes
sional collaboration, and a culture of continuous improvement.
Conclusion: Comprehensive approaches, including education, technology, and regular audits with feedback, are 
associated with improved triage quality outcomes. Continuous training, active nurse participation in tool 
development, and the use of validated audit tools are essential. These measures could ensure rigorous nursing 
triage in EDs and enhance care safety by optimizing patient prioritization as they enter healthcare systems. This 
review underscores the need for further research on implementation strategies to enhance effective and safe 
patient prioritization in the ED.
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1. Introduction

The emergency department (ED) is a critical gateway for individuals 
seeking urgent care and is one of the primary entry points into the 
healthcare system [1]. As the global demand for emergency care con
tinues to rise [2], efficient triage has become essential to ensure timely 
and appropriate patient management. According to the National Center 
for Health Statistics, there were approximately 131 million ED visits in 
the United States in 2020, which corresponds to an average of 40 visits 
per 100 people [3]. In Canada, ED visits reached 15.5 million in 2024 
[4].

Patients may present to the ED for a variety of reasons, from minor 
and low acuity conditions to time-sensitive and life-threatening illnesses 
and injuries [5]. To ensure safe access to the ED and maintain efficient 
patient flow, accurate triage is essential to provide a correct assessment 
and prioritization of each patient based on the severity of their symp
toms and the urgency of their condition [1,6]. The priority level assigned 
to each patient following triage is directly linked to how quickly the 
patient should be treated [7]. In the simplest terms, the most critical 
patient must be the first to access care and treatment. The purpose of the 
triage process is to rapidly identify patients at risk of decompensation 
and to direct appropriate resources to patients. Accurate triage assess
ment results in appropriate and safe care and can be considered a marker 
of a highly effective emergency care system [7]. The nurse performing 
triage is also integral to the nursing role, and as such, the accuracy of 
triage depends on the nurse’s knowledge base and expertise across the 
lifespan and varying acuity levels [8].

Triage systems are generally categorized into five levels. Five vali
dated scales are widely recognized worldwide, including the Austral
asian Triage Scale (ATS) [9], the Canadian Triage and Acuity Scale 
(CTAS) [9], the Emergency Severity Index (ESI) [10], the Manchester 
Triage Scale (MTS) [11], and the South African Triage Scale (SATS) 
[12]. The priority level assigned by the triage nurse is one of many 
important factors that determine the wait time for medical care or re- 
evaluation by a nurse (e.g., for CTAS: P-1: immediate, P-2: 15 min, P- 
3: 30 min, P-4: 1 h, P-5: 2 h) [13,14]. In order to accomplish this, the 
triage nurse will use clinical judgment, experience, training, decision- 
making skills, and a valid triage scale [15,16]. In this context, patients 
sent back to the waiting room after triage may become unstable after 
prolonged wait times [17]. Therefore, it is crucial for the triage nurse to 
reassess patients in the waiting room, as their health status is dynamic 
and may deteriorate. All patients awaiting a complete assessment of 
their health status should be monitored, and their priority level updated 
according to any changes in their condition [18].

An error in triage can have negative impacts on patients and 
healthcare systems outcomes [19–23]. Indeed, triage errors result in 
patients spending more time in the ED and an increase in hospital ad
missions [23]. This is mainly due to a deterioration in the condition of 
the patients during the waiting time in the ED compared to those who 
received an error-free triage [24]. Other authors suggest that triage er
rors may increase the risk of mortality, particularly in pediatric cases, up 
to 18 % [16,19,23,25,26]. In this regard, although considerable time 
and effort have been devoted to the development of triage scales, less 
attention has been paid to the assessment of triage quality [27]. With 
this in mind, it is important to ensure that continuous improvement 
processes are in place to monitor the quality of the triage process.

Several implementation strategies have been recommended to opti
mize nursing practices with respect to triage, including audit and feed
back [28], education [29,30], reminder systems, simulation [31,32], 
and electronic decision support tools based on artificial intelligence (AI) 
[33].

1.1. Objectives

The objectives of this systematic review were two-fold: 1) to assess 
the impact of implementation strategies of nursing triage on quality 
outcomes, and 2) to identify barriers and facilitators of these imple
mentation strategies in EDs.

2. Methods

We conducted our systematic review in accordance with the guide
lines of the Cochrane Handbook for Systematic Reviews of Interventions 
[34]. Our systematic review was conducted in collaboration with a 
research team that included experts in nursing triage (n = 3), emergency 
nursing (n = 3) and emergency medicine (n = 2), as well as imple
mentation science and quality improvement (n = 4). Our review is re
ported according to the Preferred Reporting Items for Systematic 
Reviews and Meta-Analyses (PRISMA) [35]. Our protocol was registered 
a priori with the Open Science Framework Registries (https://doi.org/ 
10.17605/OSF.IO/S59Q6) and the review protocol was published [36].

2.1. Information sources and search strategy

We search the following databases to identify original studies: 
Excerpta Medica Database (Embase), PubMed, Cumulative Index to 
Nursing and Allied Health Literature (CINAHL), PsycINFO (Ovid), 
Cochrane Library, Web of Science, and ProQuest Dissertations & Theses. 
The final search strategy was organized according to the PICO frame
work: Population (P) – nursing and emergency department; Intervention 
(I) – strategies to improve triage quality; Comparison (C) – no specific 
comparator; and Outcome (O) – effects of the strategies on triage 
quality. These four key concepts guided the selection of search terms and 
databases. The search strategy was reviewed and validated by an in
formation specialist and a health sciences librarian with recognized 
expertise in systematic search strategies. An example of the search 
strategy for PubMed is presented in supplemental digital file 1. Since 
validated triage scales (i.e., CTAS, ESI, MTS, ATS and SATS) began to be 
implemented in the mid-1990 s, we systematically searched databases 
from January 1990 to April 2024.

2.2. Eligibility criteria

We included published studies on strategies to improve nursing 
triage, such as the implementation of decision-support tools, educa
tional interventions for triage nurses, the use of standardized triage 
protocols in emergency departments, and audits and feedback mecha
nisms. We considered a range of potential quality improvements and 
implementation strategies, as outlined in previous systematic reviews 
[37,38]. Only studies using recognized and validated triage scales (i.e., 
CTAS, ESI, MTS, ATS and SATS) were included. They also needed to 
assess quality outcomes (i.e., triage accuracy, triage documentation, 
triage time) with the following designs: experimental (RCT), quasi- 
experimental, quantitative descriptive, qualitative, and mixed 
methods. There was no language restriction. For the few articles that 
were not in French or English, the translation software DeepL Translate 
(Cologne, North Rhine-Westphalia, Germany) was used. However, after 
translating the abstracts, these articles were not retained.

We excluded studies that were not conducted in the ED (e.g., pre- 
hospital triage, simple triage and rapid treatment (START), telephone 
triage). We also excluded studies focusing on mass casualty triage. This 
type of triage is not usually performed by nurses, and different scales are 
used than those used for nursing triage.
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2.3. Data selection and processing

All articles (titles and abstracts) were managed using the Covidence 
software platform (Veritas Health Innovation, Melbourne, Australia). 
We identified and removed duplicates using electronic and manual 
screening [39]. The selection was pilot-tested by two independent re
viewers (SO, FS) using an iterative approach on 10 % of the citations 
until reaching the 75 % agreement needed for the screening process to 
begin [40]. Titles, abstracts and then full texts were screened by the two 
independent reviewers (SO, FS) to determine whether articles were 
relevant or not, based on the eligibility criteria. Any disagreement was 
resolved through discussion among reviewers and, if necessary, in 
consultation with a third senior reviewer (MB).

2.4. Data management

We developed a standardized data extraction form that was itera
tively pilot tested by two reviewers with methodological and clinical 
expertise (SO, FS) on a sample of five studies until a 75 % agreement was 
achieved. These reviewers independently extracted information on the 
following aspects of included studies: study characteristics (country, 
study design, sample size), the types of strategies used (e.g., educational, 
technological, audits and feedback), along with the associated quanti
tative results (e.g., proportions, means) and/or qualitative results (text 
coding, themes and subthemes, author interpretations). Additionally, 
barriers and facilitators to the implementation of strategies were also 
identified.

2.5. Confidence in cumulative evidence

The quality of the evidence was critically appraised by two inde
pendent reviewers (SO, FS) with the Mixed Methods Appraisal Tool 
(MMAT) v.2018 [41,42]. The MMAT is used to evaluate any type of 
study (RCTs, quantitative nonrandomized, quantitative descriptive, 
qualitative and mixed methods) according to five criteria rated as yes, no 
or can’t tell [41]. As recommended, studies meeting < 4/5 MMAT 
criteria were considered low quality, while studies meeting ≥ 4/5 
MMAT criteria were considered high quality. Any disagreements on 
eligibility, extracted data or quality have been resolved through dis
cussion between the two reviewers and in consultation with a senior 
reviewer (MB) when necessary.

2.6. Data synthesis

Data analysis and synthesis were performed in two steps. The first 
step involved categorizing the types of outcomes presented in the 
selected studies. To achieve this, all outcomes from the selected articles 
were recorded and systematically grouped into categories (e.g., triage 
accuracy, individual capability) and subcategories (e.g., triage knowl
edge, communication with teams/patients). This categorization process 
was conducted by two review authors (SO, AL) and subsequently vali
dated by a third author (MB) to ensure accuracy and consistency. In the 
second step, the impact of each strategy (educational, technology-based, 
audit and feedback) was assessed to determine whether it had a positive 
or negative effect on each outcome (e.g., triage accuracy, triage 
knowledge, and documentation).

We employed the Behavior Change Wheel (BCW) framework to 
categorize the barriers and facilitators of implementation strategies 
aimed at improving the quality of triage [43,44]. In this review, the BCW 
was used to identify strategies that could enhance Capability, Motiva
tion, and Opportunity in nurses, ultimately driving behavior change to 
optimize triage quality [44]. Capability is a personal attribute that, 
alongside opportunity, enables or facilitates behavior (e.g., performing 
all triage steps, understanding triage protocols, and recognizing various 
health conditions) [45]. Opportunity refers to environmental factors 
that, together with capability, enable or facilitate behavior (e.g., clear 

communication mechanisms for the triage process, and a culture of 
continuous quality improvement) [45]. Motivation encompasses mental 
processes that energize and direct behavior (e.g., the ability to work 
under pressure and maintain performance under continuous stress) 
[45].

2.7. Deviation from initial protocol

Our initial plan was to conduct a realist review, in which observed 
associations are analyzed using context-mechanism-outcome (CMO) 
configurations to explain how different contexts and mechanisms in
fluence outcomes positively or negatively [46]. However, we were un
able to apply the CMO framework because the selected studies did not 
specifically document the barriers that needed to be addressed or the 
facilitators that should have been strengthened by the implementation 
strategies for nursing triage. Instead, they primarily described the bar
riers and facilitators related to the use of these strategies. Given this 
limitation, we opted for a systematic review to assess the impact of these 
strategies on triage quality, while also examining the associated barriers 
and facilitators to their implementation in EDs.

3. Results

In our systematic review, 10,393 records were identified. After 
removing duplicates, 7,464 records were screened. Following the 
screening of titles and abstracts, 7,187 studies were excluded. A total of 
277 full-text articles were then assessed for eligibility, and 230 were 
excluded (supplemental digital file 2). The primary reason for exclusion 
was the absence of an implementation strategy to improve nursing triage 
(n = 178). Ultimately, 47 studies were included. The flowchart 
describing article searching, screening, and selection is presented in 
Fig. 1.

3.1. Study characteristics

The characteristics of the 47 included studies [33,47–92] are 
detailed in Table 1. The time frame for the studies ranges from January 
2004 to April 2024. More than 70 % (n = 34/47) of the studies included 
in this systematic review were conducted from 2015 to 2024. Most 
studies were conducted in North America, more specifically in Canada 
(n = 9, 19 %) and the United States (n = 9, 19 %), and in the Middle East 
(n = 11, 23 %), more specifically in Iran (n = 8, 17 %).

Of the 47 included studies: 41 (87 %) were quantitative and mainly 
used a quasi-experimental design, four (8 %) were qualitative, and one 
(2 %) used a mixed-method design. When the number of nurses assigned 
to a specific intervention was specified, the sample size ranged from 3 
[33] to 132 [79], (mean = 34, median = 33). When the strategy 
involved measuring triage quality, the number of triages assessed 
ranged from 138 [47] to 229 744 [58] (mean = 10 765, median = 573).

3.2. Methodological quality of the studies

For this systematic review, 55 % (n = 26) of the studies were clas
sified as high quality (≥ 4/5*), while 45 % (n = 21) were considered low 
quality (< 4/5*). Among the quasi-experimental studies (n = 37), the 
most frequently unmet criterion was related to confounding factors 
(criterion 4), with only 21 % (n = 8) of the studies adequately identi
fying or accounting for these factors in their statistical analyses. For the 
qualitative studies (n = 4), three criteria were lacking in 50 % of the 
studies (n = 2): the appropriateness of qualitative data collection 
methods to address the research question (criterion 2), the derivation of 
findings from the data (criterion 3), and the substantiation of result 
interpretations by the data (criterion 4). The methodological quality of 
each included article, along with an explanation of each score based on 
the MMAT, is presented in Table 2.
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3.3. Strategies to improve triage quality

Three main categories of strategies to improve nursing triage 
emerged from data extraction and analysis. These strategies included 
education, technology, and audit with feedback (Table 3). The following 
section will present the impact of implementation strategies on quality 
outcomes (Table 4) categorized according to the three categories of 
strategies.

3.4. Educational strategies

Most studies (34, 72 %) presented in this review used educational 
strategies (n = 25, 54 %) [47–49,51–53,57,59,62–67,70–73,76,78,79, 
82,88,89,93] or a combination of educational strategies and technology 
(n = 9, 19 %) [33,55,61,68,77,80,81,84,85]. The following modalities 
were used to deliver educational strategies: group-based courses (n =

24, 71 %), synchronous and/or asynchronous online education (n = 9, 
26 %), simulations (n = 4, 11 %), and gaming activities (n = 1, 3 %).

Various outcomes related to educational strategies were measured 
immediately after providing education in the majority of studies (n =
30/34, 88 %). Among these outcomes, triage accuracy was the most 
frequently assessed. Notably, all educational strategies improved triage 
accuracy [33,47–49,53,55,57,61,62,64–67,70–73,77–81], except in one 
study [89]. Some authors also investigated whether nurses’ personal 
capacities improved following the implementation of an educational 
strategy. In this regard, knowledge related to the triage process was the 
most frequently studied outcome [52,59,63,65,67,68,76–78,82,84, 
85,88,90], followed by triage skills, including the assignment of an 
appropriate triage level and compliance with the triage process 
[52,63,70,77]. The findings of certain studies also highlighted those 
educational strategies enhanced nurses’ personal confidence in triage 
[33,48]. Some authors also highlighted that educational strategies 

Fig. 1. The flowchart describing article searching, screening, and selection.

S. Ouellet et al.                                                                                                                                                                                                                                  International Emergency Nursing 81 (2025) 101639 

4 



improved communication among team members involved in triage 
[49,52].

Overall, all educational strategies demonstrated at least one positive 
effect on the quality of nursing triage. However, one study that included 
follow-up assessments one year after the implementation of educational 
strategies did not report favorable outcomes [65].

3.5. Technological aids

Almost half (n = 19, 40 %) of studies included this review investi
gated strategies to improve triage using various technological aids 
[33,50,55,56,58,60,61,69,74,75,77,80,81,83–87,91]. These technolo
gies included software used by nurses or the integration of artificial 
intelligence (AI) to assist them in the triage process by suggesting 
questions based on the reason for consultation and proposing triage 
priorities according to the data collected.

Similar to educational strategies, triage accuracy was the most 
studied outcome regarding the improvement of triage quality related to 
technological aids [50,55,56,58,60,61,69,75,77,80,81,86,91]. Various 
studies have consistently demonstrated the positive impact of techno
logical aids on triage accuracy by reducing triage errors [86,87] and the 
proportion of inaccurate triage cases (under-triage or over-triage) 
[75,80,81]. Similarly, positive effects were reported on team commu
nication and triage documentation [87].

Time-related aspects of triage (waiting time before and after triage, 
as well as triage duration) were also assessed in a few studies. Notably, 
both the time before triage [56] and the waiting time after triage were 
reduced with technological aids [74]. Some results from included 
studies focusing on this strategy also revealed contradictory findings. 
Regarding triage time, Mandirola Brieux, Guillen [74] showed that 
triage time (3.7 min vs. 2.5 min, p = 0.001) can be reduced with tech
nological aids. However, other studies reported an increase in triage 
time (1.47 min vs. 1.79 min, p = 0.01) with the use of these technologies 
[86]. In addition, the use of technological aids was associated with a 
reduction in waiting time before admission to the intensive care unit 
(ICU) in one study [58].

3.6. Audit and feedback

A small proportion of studies (n = 3, 6 %) included in this review 
assessed audit and feedback as a quality improvement strategy 
[54,83,92]. The interval between audits ranged from daily [91] to a 
period of six months [54] to one year [83]. Positive outcomes associated 
with the audit and feedback strategy included the standardization of 
triage [54,83,92], improved documentation of vital signs, and enhanced 
communication with patients regarding their estimated waiting time 
and the triage process [54]. A pre-post quasi-experimental study also 
demonstrated that appropriate triage prioritization increased by nearly 
15 % following the implementation of daily triage audits, compared to 
the period preceding the audit and feedback strategy [92].

3.7. Barriers and facilitators to improving triage quality

Thrity-five (74 %) studies described the barriers and facilitators to 
implementation strategies used to improve triage. Since barriers and 
facilitators showed considerable similarities across strategy categories, 
they were analyzed all together, as shown in the following Fig. 2. This 
approach provided a comprehensive overview of the key factors to 
consider during the implementation process. The following sections 
describe the barriers and facilitators in terms of the BCW’s Capability, 
Opportunity and Motivation (COM) components [44].

3.7.1. Capability
Regarding the capability component, the considerable time required 

to adapt to the use of strategies, whether technological or related to the 
audit process, was reported as a barrier to their implementation 
[50,56,61,86,87,92]. For instance, the application of training received 
became more challenging, and feedback processes might not take place, 
particularly when nurses faced high cognitive loads or lacked sufficient 
time for reflection. The most frequently identified facilitator in the 
included studies was the importance of providing nurses with 
continuing education throughout their careers, rather than relying 
solely on initial or refresher training [55,59,60,62,66,76,78,82]. 
Another consistent finding related to facilitators, observed across all 
three types of strategies, emphasized the significance of fostering a 
culture of continuous improvement within the organization to increase 
the likelihood of optimizing triage quality [55]. This observation was 
particularly noted in studies which examined both educational strate
gies and technological aids. Additionally, nurses’ years of experience 
were repeatedly highlighted as an influential factor [33,76]. Experience 
exceeding three [78] or five years [53] of triage was considered a 
facilitator, as it likely enhances confidence and decision-making abilities 
in triage. In contrast, limited experience, particularly less than five years 
of triage experience [53], was associated with greater challenges, 
potentially acting as a barrier to effective strategy implementation.

3.7.2. Opportunity
Regarding the opportunity component, overcrowded EDs and 

excessive workload stand out as two of the most frequently cited bar
riers. Some studies also reported that the implementation of educational 
and technological strategies aimed at improving triage processes was 
hindered by dysfunctional environments [61,65,70,84,85], character
ized by a lack of equipment and an inefficient triage setup, which is 
known to negatively impact on the quality of triage. Similarly, insuffi
cient staffing in EDs have been identified as a significant obstacle to 
implementation strategies aimed at improving triage quality, particu
larly educational strategies as well as audit and feedback [49,54,57,82]. 
Additionally, the integration of new technologies, if not user-friendly or 

Table 1 
Synthesis of study characteristics (n = 47).

Characteristics n (%)

Year ​
2020–2024 17 (36)
2015–2019 17 (36)
2010–2014 6 (13)
2004–2009 7 (15)
Continents ​
North America 18 (38)
Middle East 11 (23)
Europe 6 (13)
Asia 6 (13)
Oceania 4 (9)
South America 2 (4)
Study Design ​
Quasi-experimental 37 (80)
Qualitative 4 (8)
Experimental (RCT) 3 (6)
Quantitative descriptive 2 (4)
Mixed method 1 (2)
Strategies ​
Educational 25 (54)
Technology 10 (21)
Educational + Technology 9 (19)
Audit and feedback 3 (6)
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Table 2 
Quality assessment of qualitative studies using the mixed methods appraisal tool.

Quantitative non-randomized study designs (n = 37)

Citation Q1 Q2 Q3 Q4 Q5 Quality

Arroabarren, E. et al. (2018) Yes Yes Yes Yes Yes *****
Bennett, et al. (2014) Can’t tell Can’t tell No Can’t tell Yes *
Bird, C. et al. (2009) Yes Yes Yes Can’t tell Yes ****
Brosinski, C. et al. (2017) Yes Yes Yes Yes Yes *****
Burgess, L. et al. (2019) Yes Yes Yes Yes Yes *****
Campbell, D. et al. (2022) Yes Yes No Can’t tell Yes ***
Çetin, S.B. et al. (2023) Yes Yes Yes Yes Yes *****
Clarke, D. E. et al. (2006) Yes Yes Can’t tell Can’t tell Yes ***
Crabtree, J. et al. (2023) Yes Yes No Can’t tell Yes ***
Davis, S. et al. (2022) Yes Yes No Yes Yes ****
Dong, S. L. et al. (2007) Yes Yes Yes No Yes ****
Dong, S. L. et al. (2005) Yes Yes Yes Can’t tell Yes ****
Ebrahimi, M. et al. (2016) Can’t tell Yes No Can’t tell Yes **
Gandhi, S et al. (2019) Can’t tell Can’t tell No No Yes *
Ghanbarzehi, N. et al. (2016) No No No No Yes *
Grossmann, F. F. et al. (2014) Yes Yes Yes Yes Yes *****
Hill, Carol S. et al. (2017) Yes Can’t tell No No Yes **
Hoffman, S. et al. (2022) Yes Yes Yes No Yes ****
Hussein, H. A. et al. (2019) Yes Yes Yes Yes Yes *****
Hosseinia, S. A. et al. (2022) Yes Yes Yes No Yes ****
Ivanov, O. et al. (2021) Yes Yes Yes Yes Yes *****
Jang, J. et al. (2021) Yes Yes No Can’t tell Yes ***
Jang, J. et al. (2020) Yes Yes No No Yes ***
Kim, H. J. et al. (2019) Yes Yes Yes No Yes ****
Malyon, L. et al. (2014) Yes Yes Yes Can’t tell Yes ****
Mandirola B., H. F. et al. (2015) Can’t tell Can’t tell No No Yes *
McLeod, S. L. et al. (2020) Yes Yes Yes Can’t tell Yes ****
McNally, S. (2006) Yes Yes Yes Can’t tell Yes ****
Moon, S. H. et al. (2024) Yes Yes Yes Can’t tell Yes ****
Moon, S. H. et al. (2022) Yes Yes Yes Can’t tell Yes ****
Rahmati, H. et al. (2013) Yes Yes Yes Can’t tell Yes ****
Recznik, C. T. et al. (2019) No Yes No Can’t tell Yes **
Recznik, C. T. et al. (2018) Yes Yes No No Yes ***
Tran, N. et al. (2019) Yes Yes No Can’t tell Yes ***
Yazdannik, A. et al. (2020) Yes No No No Yes **
Yazdannik, A. et al. (2018) Yes Can’t tell No No Yes **
Zaboli, A. et al. (2023) Yes Yes Yes Yes Yes *****
Notes: Q1: Are the participants representative of the target population? Q2: Are measurements appropriate regarding both the outcome and intervention (or exposure)? Q3: Are there 

complete outcome data? Q4: Are the confounders accounted for in the design and analysis? Q5: During the study period, is the intervention administered (or exposure occurred) as 
intended?

Qualitative study designs (n=4)

Citations Q1 Q2 Q3 Q4 Q5 Quality

Agnihotri, T. et al. (2021) Yes Yes No Yes Yes ****
Atack, L. et al. (2004) Can’t tell No No No Yes *
Bowers, S. (2011) Yes No No No Can’t tell *
Çetin, S.B. et al. (2024) Yes Yes Yes Can’t tell Yes ****
Notes: Q1: Is the qualitative approach appropriate to answer the research question? Q2: Are the qualitative data collection methods adequate to address the research question? Q3: Are 

the findings adequately derived from the data? Q4: Is the interpretation of results sufficiently substantiated by data? Q5: Is there coherence between qualitative data sources, 
collection, analysis and interpretation?

Quantitative randomized controlled trials (RCT) designs (n=3)
Citations Q1 Q2 Q3 Q4 Q5 Quality

Delnavaz, S. et al. (2018) Yes Yes Yes No Yes ****
Javadi, M. et al. (2023) Yes Yes Yes Yes Yes *****
Rankin, A. J. et al. (2013) Yes Yes No Can’t tell Yes ***
Notes: Q1: Is randomization appropriately performed? Q2: Are the groups comparable at baseline? Q3: Are there complete outcome data? Q4: Are outcome assessors blinded to the 

intervention provided? Q5: Did the participants adhere to the assigned intervention?

Quantitative descriptive (n=2)
Citations Q1 Q2 Q3 Q4 Q5 Quality

Cicolo, E. et al. (2019) Yes Can’t tell Can’t tell No Yes **
Varndell, W. et al. (2019) Yes Yes Yes Can’t tell Yes ****
Notes: Q1: Is the sampling strategy relevant to address the research question? Q2: Is the sample representative of the target population? Q3: Are the measurements appropriate? Q4: Is 

the risk of nonresponse bias low? Q5: Is the statistical analysis appropriate to answer the research question?

Mixed methods study designs (n=1)
Citations Q1 Q2 Q3 Q4 Q5 Quality

Atack, L. et al. (2005) No Yes Yes No No **
Notes: Q1: Is there an adequate rationale for using a mixed methods design to address the research question? Q2: Are the different components of the study effectively integrated to 

answer the research question? Q3: Are the outputs of the integration of qualitative and quantitative components adequately interpreted? Q4: Are divergences and inconsistencies 
between quantitative and qualitative results adequately addressed? Q5: Do the different components of the study adhere to the quality criteria of each tradition of the methods 
involved?
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Table 3 
Characteristics of included studies (n = 47).

Author, year and country Study design and 
sample size

Strategies Outcomesa MMAT 
Score

1- Agnihotri, T. et al. 
(2021), Canada

Qualitative, n = 8 Nurses Educational and technology(Paper-based triage 
system VS an electronic decision-support tool 
(eCTAS))

− ↑ accuracy and consistency of triage 
− ↑ confidence

****

2- Arroabarren, E. et al. 
(2018), Spain

Quasi experimental pre and post 
study with intervention, 
n = 138 patients 
Pre = 69 
Post = 69

Educational(Pediatric anaphylaxis triage) − ↑ accuracy of triage 
Pre: 36.2 %; Post: 72.2 %,

*****

3- Atack, L. et al. (2004), 
Canada

Qualitative Educational(Web-based course on CTAS) − ↑ confidence 
− ‘‘It’s made me change my whole approach. 
I think I’m more efficient and thorough with 
my assessments.’’ 
− ↑ accuracy and consistency of triage

*

4- Atack, L. et al. (2005), 
Canada

Mixed method(Interview and 
audits) 
, 
n = 23 nurses 
Audits = 367

Educational(CTAS online course) − ↑ communication with team and patients 
− ↑ accuracy of triage 
(78 %, had improved their triage practice)

***

5- Bennett, et al. (2014),UK Quasi experimental pre and post 
(audit) study with 
intervention, 
n = 800 
Pre = 400 
Post = 400

Technology(Triage Computerised Clinical 
Decision Support in the Emergency Department 
(CCDSS))

− ↑ accuracy of triage 
Pre: 60.5 %; post: 85.2 % 
− ↑ Pain assessment and management 
Pre: 35.0 %; post: 97.7 %

*

6- Bird, C. et al. (2009),UK Quasi experimental pre and post 
(audit) study with 
intervention, 
n = 212 
Pre = 106 
Post = 106 
(Pre/post 1 year)

Educational 
(Importance of measuring vital signs in children 
+ card printed with vital signs based on advanced 
paediatric life support (APLS))

− ↑ documentation of vital signs 
Pulse ¼ Pre: 53 %; Post:75 % 
RR ¼ Pre: 31 %; Post: 60 % 
capillary refill time ¼ Pre: 13 %; Post:26 
% 
oxygen saturation¼ Pre: 42 %; Post 70 %

****

7- Bowers, S. (2011), UK Qualitative,Nursing students Educational(Triage Game) − ↑ communication 
− ↑ triage skills and knowledge

*

8- Brosinski, C. et al. 
(2017), USA

Quasi experimental pre and post 
(audits) study with 
Intervention, 
n = 15 nurses 
Audits = 828 
Pre = 388 
Post = 440 
(pre/post 1 month)

EducationalRefresher training for all ED nursing 
staff on ESI level designation.

− ↑ accuracy of triage 
− ↓ under triage 
Decrease of 23.8 % 
ESI 1= Pre: 33.3 %; Post: 0 % 
ESI 2= Pre: 77.3 %; Post: 21.1 % 
ESI 3= Pre: 43.1 %; Post: 14.5 % 
ESI 4= Pre: 13.5 %; Post: 7.5 %ESI 5 = NA

*****

9- Burgess, L. et al. (2019), 
Australia

Quasi experimental pre and post 
(audits) study with 
intervention, 
n = 200 
Pre = 100 
Post = 100 
(Pre/post 6 month)

Audit and feedback − ↑ Standardized documentation 
Pre: 90 %; post: 92 %, 
− ↓ time of triage 
Pre:5 min; Post:4 min 
− ↑ communication with team and patients 
Pre: 29 %; Post: 35 % 
− ↑ documentation of vital signs 
Pre: 48 %; Post: 68 %

*****

10- Campbell, D. et al. 
(2022),USA

Quasi experimental pre and post 
study with intervention, 
n = 33 nurses 
Audits = 495

Educational and technology(Mobile technology) − ↑ accuracy of triage 
Pre:78.0 %; Post:80.0 %

***

11- Çetin, S.B. et al. (2024), 
Turkey

Qualitative research 
n = 14 nurses

Technology(Computer-based triage decision 
support system)

− ↑ Standardized documentation 
− ↑Facilitating the triage decision 
− ↑ communication 
− ↑ team collaboration 
− ↓ error

****

12- Çetin, S.B. et al. (2023), 
Turkey

Quasi experimental pre 
and post study with 
intervention, 
n = 30 nurses 
Audits 
Pre = 16 409 
Post = 7 765

Technology(Computer-based triage decision 
support system)

− ↑ accuracy of triage 
Pre:57.8 %; Post:64.9 %, 
− ↓ triage error 
Pre:42.2 %; Post:35.1 % 
− ↑ time of triage 
Pre:1.47 min; Post:1.79 min

*****

13- Cicolo, E. et al. (2019), 
Brazil

Exploratory-descriptive research, 
n = 10 nurses

Technology(Electronic triage vs manual) − ↑ accuracy of triage 
Pre: 72 %, Post: 75 %, 
− ↓ time to triage 
Pre: 3.179 min; post: 2.425 min

**

14- Clarke, D. E. et al. 
(2006),Canada

Quasi experimental pre and post 
educational, 
n = 10 Nurses 
Audits 

Educational 
(A 3 h formal educational session regarding 
mental health and illness)

− ↑ accuracy of triage (mental health) 
− ↑ Mental health problems patients triaged 
as non-urgent and requiring afterwards 
hospitalization: Pre: 50 %; Post:20 %)

***

(continued on next page)
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Table 3 (continued )

Author, year and country Study design and 
sample size 

Strategies Outcomesa MMAT 
Score

Pre = 3282 
Post = 3498

15- Crabtree, J. et al 
(2023), USA

Quasi experimental pre 
and post study educational, 
n = 42 nurses

Educational 
(Educational session on ESI, 4 to 5 h)

− ↑ triage knowledge 
Pre: M ¼ 35.37/45, SD ¼ 1.76 
Post: M ¼ 41.84, SD ¼ 0.37

***

16- Davis, S. et al. (2022), 
Canada

Cohort study (triage), 
Audits = 229744 
(30 months)

Technology(Human supervision vs computer- 
generated score)

− ↓ of admissions in the CTAS 4–5 categories 
− ↓ ICU consultations in the CTAS 4–5 
categories

****

17- Delnavaz, S. et al. 
(2018), Iran

Randomised controlled trial 
G1 (Role playing): n = 25G2 
(Lecture) 
: n = 25

Educational(Scenario based triage education by 
lecture vs role playing)

− ↑ triage-related knowledge 
G1 ¼ Pre:18.08 %; post:78.89 % 
G2 ¼ Pre:16.00 %; post:51.30 %

****

18- Dong, S. L. et al. (2005), 
Canada

prospective observational 
study, 
N = 37 nurses 
Audits = 693

Technology(Novel Computer Triage Program 
(eTRIAGE) with Standard Triage)

− ↑ accuracy of triage 
Compared with the CTAS expert panel: 
Nurses agreement K = 0.263 
With eTriage K = 0.426

****

19- Dong, S. L. et al. (2007), 
Canada

prospective study, 
Phase 1: 
N = 77 nurses 
Audits= Pre = 513 
Post = 569 Phase 2: 
N = 8 nurses 
Audit= Pre = 555 
Post = 577

Educational and technology(Electronic triage 
system)

− ↑ accuracy of triage 
Phase 1 = Kw = 0.55 
Phase 2 = Kw = 0.65

****

20- Ebrahimi, M. et al. 
(2016), Iran

Quasi experimental pre 
and post study with 
intervention, 
N = 35 (5 nurses and 30 emergency 
medical staff) 
Audits = 156 
Pre = 78; Post = 78

Educational(two-day triage workshop) − ↑ accuracy of triage 
Nurses 
Pre:42.3 %; Post:93.6 % 
Medical staff 
Pre:37.2 %; Post:79.5 %

**

21- Gandhi, S. et al. (2019), 
India

Quasi experimental pre and post 
intervention, 
N = 50 nurses

Educational(Triage training) − ↑ triage skills 
good¼ Pre: 70 %; Post: 100 % 
Average¼ Pre: 14 %, Post: 0 % 
poor¼ Pre: 16 %, Post 0 % 
− ↑ triage knowledge 
Good¼ Pre: 70 %; Post: 100 % 
Average¼ Pre: 12 %, Post: 0 % 
Poor¼ Pre: 18 %; Post: 0 %

*

22– Ghanbarzehi, N. et al. 
(2016), Iran

Quasi experimental pre and post 
intervention, 
n = 35 (5 nurses and 30 emergency 
medical staff) Audits = 156 
Pre = 78 Post = 78

Educational(Triage training) − ↑ accuracy of triage 
Pre: K ¼ 0.20; post: K ¼ 0.62

*

23– Grossmann, F. F. et al. 
(2014), Switzerland

Quasi experimental pre and post 
intervention, 
n = 33 nurses 
Pre = 16; Post = 17 
Audits = 913 
Pre = 519; Post = 394

Educational(Education on triaging the elderly in 
the ED)

− ↑ accuracy of triage 
Pre: 22.5 %, Post: 24.2 % 
− ↑ triage-related knowledge 
Pre: 4.9/6; Post: 5.3/6 
− ↑ documentation of vital signs 
Pre:15.9 %; Post: 88.6 %

*****

24- Hill, Carol S. et al. 
(2017), USA

Quasi experimental pre and post 
intervention, 
n = 20 nurses

Educational(Triage knowledge and 
implementation)

− ↑ accuracy of triage 
Pre: 5 %; Post: 45 % 
− ↑ the implementation of standing 
Pre: 5 %; Post: 75 %

**

25- Hoffman, S. et al. 
(2022), USA

Quasi experimental pre 
and post study educational, 
n = 40 nursesauditspré=75; post 
75

Educational(ESI competency assessment) − ↓ accuracy of triage 
G1 = 74.6 %; G2: 72.0 % 
− ↑ triage error 
Pre:25.3 %; Post:28.0 %

****

26- Hussein, H. A. et al. 
(2019), Iraq

Quasi experimental pre and post 
control group 
n = 60, IG = 30, CG = 30

Educational(Information related to the triage 
system in the ED)

− ↑ triage-related knowledge 
CG¼ Pre: NS, Post: 0.33 
IG¼ Pre: 0.36, Post:0.78 
− ↑ accuracy of triage 
CG¼ Pre: NS, Post 0.29 
IG¼ Pre 0.30, Post 0.82

*****

27- Hosseini, S. A. et al. 
(2022), Iran

Quasi experimental pre and post 
Intervention, 
n = 21 nursesG1: Face to face  
(n = 5)G2: Multimedia  
(n = 6)G3: Pamphlet  
(n = 10) Audits = 4383 Pre =
2062; Post = 2321

Educational and Technology(Face to face, 
pamphlet and multimedia training)

− ↑ triage-related knowledge 
G1 ¼ pre: 58.36; post: 71.68 
G2 = pre: 51.75; post: 63.63 
G3 = pre: 54.21; post: 52.68

****

28- Ivanov, O. et al. (2021), 
USA

Quasi experimental intervention, 
G1: nurses 
G2: Machine learning (Kate) 

Technology(Machine learning (Kate) and clinical 
natural language processing)

− ↑ accuracy of triage 
G1 ¼ 59.8 %; G2: 75.7 % 
− ↓ under triage 
G1 ¼ 104 %; G2: 41 % 

*****

(continued on next page)
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Table 3 (continued )

Author, year and country Study design and 
sample size 

Strategies Outcomesa MMAT 
Score

Audits = 729 site A: 368; site B: 
361

− ↓ over triage 
G1 ¼ 14.4 %; G2: 9.7 %

29- Jang, J. et al. (2020), 
Korea

Quasi experimental pre and post 
intervention, 
n = 27 nurses

Educational(Simulation Education Program 
Based on KTAS)

− ↑ triage skills 
Clinical decision-making ability 
Pre: 2.66 SD; Post: 3.95 SD 
Evaluate and re-evaluate 
Pre: 2.69 SD; Post: 3.93 SD

***

30- Jang, et al. (2021), 
Korea

Quasi experimental pre and post 
intervention, 
n = 48 nurses 
Pre = 11 – 12 
Post = 12–13 
Audits = 1200 Pre = 600 
Post = 600

Educational(Problem-Based Learning) − ↑ accuracy of triage 
Pre: Kw: 0.69–0.67; Post: Kw 0.82–0.83

***

31- Javadi, M. et al. (2023), 
Iran

Randomized controlled trial pre 
and post educational, 
n = 74 nurses 
G1 = 37 nurses 
G2 = 37 nurses

Educational 
(lecturing − G1 and flipped classrooms − G2)

− ↑ triage-related knowledge (max:10) 
G1¼ Pre: 7.38, Post: 8.22, 
post (1 month): 8.17 
G2¼ Pre: 7.48, Post: 9.29, 
post (1 month): 9.21 
− ↑ professional capability (max:135) 
G1¼ Pre: 128.41, Post: 132.24, 
post (1 month): 132.84 
G2¼ Pre: 129.89, Post: 136.68, 
post (1 month): 140.27

*****

32– Kim, H. J. et al. (2019), 
Korea

Quasi experimental pre and post 
study with two groups, 
n = 59 
IG = 30 
CG = 29

Educational(Web-based KTAS learning program) − ↑ accuracy of triage 
IG ¼ Pre: 52.00; Post: 77.00 
CG ¼ Pre: 55.17; Post: 62.76 
− ↓ of under-triage 
IG ¼ Pre: 4.50; Post: 2.43 
CG¼ Pre: 4.14; Post: 4.41

****

33– Malyon, L. et al. 
(2014), Australia

Quasi experimental pre, mid, and 
post 
Intervention, 
n = 61 nurses 
Audits = 600 
Pre = 200 
n = 34 nurses 
Mid = 200 
n = 35 nurses 
Post = 200 
n = 36 nurses

Educational(Introducing the emergency triage 
education kit and the pediatric physiological 
discriminator table)

− ↓ missing data (triage) 
Pre: 56 %, Mid: 53 %, Post: 7 % 
− ↑ accuracy of triage 
Accurate 
Pre: 54 %, Mid: 69 %, Post: 72 % 
Under triage 
Pre: 24 %, Mid: 16 %, Post: 8 % 
Over triage 
Pre: 21 %, Mid: 15 %, Post: 20 %

****

34- Mandirola B., H. F. et al. 
(2015), Argentina

Quasi experimental study with two 
groups, N = 30 nurses 
GC = 15 
IG = 15Audits 1772

Technology(Nursing Software for Emergency 
Triage (NSET))

− ↓ triage time 
GC: 3.7 min., IG: 2.5 min. 
− ↓ waiting time of patients 
GC: 97 min., IG: 28 min 
− ↓ Left without being seen (LWBS) 
indexGC: 4.76, IG: 3.98

*

35- McLeod, S. L. et al. 
(2020), Canada

Quasi experimental pre and post 
Intervention, 
Audits = 1,491 
Pre = 752 
Post = 739

Technology(Real-time electronic decision- 
support tool (eCTAS))

− ↑ Interrater of nurse’s triage 
Pre: Kw 0.71; Post: Kw 0.91 
− ↑ accuracy of triage 
Pre: 75.4 %, Post: 92.7 % 
− ↓ of undertriage 
Pre: 12.6 %; post 2.2 % 
− ↓ of overtriage 
Pre: 12.0 %; post 5.1 %

****

36- McNally, S. (2006), 
Australia

Quasi experimental pre and post 
Intervention, n = 21 nurses

Educational 
(Teaching session, 40 h)

− ↑ triage-related knowledge 
Pre: 15 %, post: 48 % 
− ↑ complication-related knowledge 
Pre: 85 %, post: 100 %

****

37- Moon, S. H. et al. 
(2022), Korea

Quasi experimental pre and post 
with two groups, 
n = 66 
IG = 31 
CG = n = 35

Educational and technology(Triage Education 
Application)

− ↑ Triage skills: 
IG¼ Pre: 79.51; Post 86.25 
CG¼ Pre: 82.88; Post: 82.54 
− ↑ triage-related knowledge 
IG¼ Pre: 20.35; Post: 22.41 
CG¼ Pre: 22.22; Post: 22.28 
− ↑ Triage accuracy 
IG¼ Pre: 3.90; Post 4.77 
CG¼ Pre: 4.03; Post: 3.80

****

38- Moon, S. H. et al. 
(2024), Korea

Quasi experimental pre and post 
intervention, 
n = 27 nurses

Technology(Game-based triage educational app) − ↑ Triage accuracy (Max:6) 
Pre: 4.30; Post 5.33 
− ↑ triage-related knowledge (Max:31) 
Pre: 21.11; Post 22.70 
− ↑ Triage skills: (Max:150) 
Pre: 83.70; Post 90.93 

****

(continued on next page)
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adequately supported, could further hinder the adoption of strategies 
aimed at improving triage quality. Educational, technological, and audit 
and feedback strategies benefit from organizational support, such as 
managers providing protected time for training on these strategies 
[51,54]. Combined with a well-established culture of continuous 
improvement [51,94], this support is described as critical for promoting 
high-quality triage practices.

3.7.3. Motivation
The most significant barrier identified was the stress level of nurses 

during triage. When ED nurses struggled to manage their stress effec
tively, it negatively impacted the implementation of strategies aimed at 
improving triage quality [57,58,66]. As for facilitators related to moti
vation, effective interdisciplinary collaboration, characterized by 
seamless and constructive communication, was found to facilitate the 
implementation of both educational strategies and audit and feedback 
processes [52,54,87]. Specifically, when team members collaborate 
effectively, they are more motivated to change their behaviors in ways 

that improve the quality of triage, and strong communication can help 
establish and reinforce best practices [54].

4. Discussion

This systematic review aimed to assess the impact of implementation 
strategies of nursing triage on quality outcomes, as well as the barriers 
and facilitators to their implementation, with the goal of improving the 
quality of nursing triage in EDs. Nearly half of included studies were 
rated as being of low methodological quality. Most of the studies focused 
on the evaluation of educational strategies, followed by technology, and 
audit and feedback. All three types of strategies demonstrated a positive 
impact on triage accuracy, a reduction in under- and over-triage, as well 
as an improvement in triage knowledge and skills. Educational strategies 
and technological aids also had a positive impact on adherence to time- 
related standards in triage. Regarding the barriers that may hinder the 
implementation of these strategies, overcrowded environments (Op
portunity component of the BCW framework) and high stress levels in 

Table 3 (continued )

Author, year and country Study design and 
sample size 

Strategies Outcomesa MMAT 
Score

− ↑ Critical thinking: (Max:175) 
Pre: 115.41; Post 119.48

39- Rahmati, H. et al. 
(2013), Iran

Quasi experimental pre and post 
intervention (2 days and 6 weeks) 
n = 50Pre, Mid  
(2 days), Post (6 weeks)

Educational(Triage Education) − ↑ Triage accuracy 
Pre: 10.7/20; Mid: 17.8/20; Post 16.1/20 
− ↑ triage-related knowledge 
Good= Pre: 14 %; Mid: 98 %; Post: 76 % 
Moderate= Pre: 72 %; Mid: 2 %; 
Post: 24 % 
Poor= Pre: 14 %; Mid: 0 %; Post: 0 %

****

40- Rankin, A. J. et al. 
(2013), Canada,

Randomised controlled trial, 
n = 132 Nurses 
IG = 65 
CG = 67 
Audit = 377 Pre = 132 
Post = 124

Educational(6-week Web-based CTAS) − ↑ Triage accuracy 
IG: 72.1 %; CG: 67.3 % 
− ↑ of over-triage 
IG: n ¼ 42, CG: n ¼ 17 
− ↓ of under-triage 
IG: n ¼ 9, CG: n ¼ 43

***

41- Recznik, C. T. et al. 
(2018), USA42- Recznik, 
C. T. et al. (2019), USA

Quasi experimental pre and post 
study with two groups 
n = 25 nurses 
G1= Paper then simulation, n = 11 
G2= Simulation then paper, n = 14

Educational and technology − ↑ Triage accuracy 
G1= Pre: 44.3 %; Post:75.0 % 
G2= Pre: 38.3 %; Post: 71.4 % 
− ↓ of under-triage 
G1= Pre: 27.3 %; Post: 19.3 % 
G2= Pre: 32.1 %; Post: 24.1 % 
− ↓ of over-triage 
G1= Pre: 28.4 %; Post: 5.7 % 
G2= Pre: 29.5 %; Post: 4.5 %

*****

43- Tran, N. et al. (2019), 
USA

Quasi experimental pre and post 
n = 16

Educational(Education project for ED nursing 
staff using the ESI triage tool)

− ↑ triage-related knowledge 
Pre: 68 %; Post: 96 %,

***

44- Varndell, W. et al. 
(2019), Australia

Descriptive, exploratory study 
comprising of retrospective audit 
data, Audit 3952 
n = 14 local administrators 
n = 26 auditors representing 13 
EDs

Audit and feedback, technology(Triage Quality 
Assessment Software)

− ↑ Triage accuracy 
− Overall TQAS triage decision accuracy 
was 58.3 %, with a moderate level of 
consistency demonstrated (KW = 0.57). 
− Over-triaging occurred more frequently 
(22.9 %) than under-triaging (12.4 %). 
− Triage decision accuracy was slightly 
higher in pediatric (16 years and under) 
than adult presentations (60.0 %vs.54.8 % 
respectively).

****

45- Yazdannik, A. et al. 
(2018), Iran 
46- Yazdannik, A. et al. 
(2020), Iran

Quasi experimental pre and post 
with two groups 
n = 70 
G1 = Electronic, n = 35 
G2 = Workshop, n = 35

Educational and technologyMobile‑based 
training VS standard

− ↑ triage-related knowledgeG1= Pre: 11.0/ 
20; Post: 18.4/20G2= Pre: 12.0/20; Post: 
15.7/20

****

47- Zaboli, A. et al. (2023), 
Italy

Quasi experimental pre and post 
daily auditing, 
Audits = 1773 
Pre = 904 
Post = 869

Audit and feedback − ↑ accuracy of triage 
Pre ¼ 694 (76.8 %); Post: 785 (90.3 %) 
− ↓ triage error 
Pre: 210 (23.2 %); Post:84 (9.7 %)

*****

Notes: a= Statistically significant results are presented in bold (p < 0.05).
Abbreviations: ATS.
= Australasian Triage Scale, CTAS = Canadian Triage and Acuity Scale, IG = Intervention Group, CG = Control Group, ED = Emergency Department, ESI = Emergency 
Severity Index, G1 = Group 1, G2 = Group 2, K = Kappa. Kw = Weighted Kappa. RR = Respiratory Rate, NA = Not Applicable, NS = Not Specified, TQAS = Triage 
Quality Assessment Software.
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Table 4 
Impact of implementation strategies on the quality outcomes of nursing triage.

Outcomes/Strategies Educational Technology Audit and 
feedback

Triage accuracy ​
Accuracy of triage ↑ 1-22 ↓ 23 ↑ 6,8,18,21,22,24- 

31
↑ 32

Triage error ↑ 23 ↓ 30,33 ↓ 32

Under triage ↓ 5,16,17,20-22 ↓ 21,22,29 ¡

Over triage ↓ 21,22, ↑ 20 ↓ 21,22,29 ¡

Individual capability ​
Triage skills ↑ 14,18,34,35 ¡ ¡

Triage knowledge ↑ 11,13,18,19,34- 

43
¡ ¡

Confidence ↑1,3 ¡ ¡

Critical thinking ¡ ↑ 31 ¡

Team capability ​
Communication with team/ 

patients
↑ 4,34 ↑ 33 ↑ 44

Teamwork ¡ ↑ 33 ¡

Documentation ​
Documentation ↑ 11,17,45 ¡ ↑ 44

Standardized documentation ​ ↑ 33 ↑ 44,46

Interventions ​
Implementation of standing 

orders
↑ 12 ¡ ¡

Pain assessment and 
management

¡ ↑ 24 ¡

Triage efficacy and outcomes ​
Time before of triage ¡ ↓ 25 ¡

Triage time ¡ ↓ 47, ↑ 30 ↓ 44

Waiting time of patients 
(after triage)

¡ ↓ 47 ¡

Left without being seen ¡ ↓ 47 ¡

Facilitating triage decision ¡ ↑ 33 ¡

Time to ICU consultation and 
admission

¡ ↓ 26 ¡

Notes: ↑ = An increase in outcomes was observed, with some results reaching 
statistical significance while others did not,
↓ = A decrease in outcomes was observed, with some results reaching statistical 
significance while others did not,
– = Has not been studied with this strategy.
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EDs were the primary factors reported (Motivation component of the 
BCW framework). It is important to emphasize that these barriers can 
affect nurses’ ability to apply newly acquired knowledge and use feed
back to improve their practice. Regarding facilitators, the review high
lights the importance of prioritizing long-term strategies over short-term 
measures (Capability component of the BCW framework), particularly in 
the areas of audit and feedback, as well as education.

4.1. Educational strategies

Educational strategies have been associated with various benefits in 
improving nursing triage. However, less than a quarter (n = 4/25) of 
studies on educational strategies included follow-up assessments beyond 
the immediate post-implementation phase, with most focusing on 
nurses’ knowledge of the triage process [51,71,73,78]. As a result, 
determining the true impact of these strategies on improving nursing 
triage quality remains challenging. Short-term follow-up assessments 
may overestimate changes in clinical practice [95], highlighting the 
importance of studying the sustainability of implementation strategies. 
Several authors have reached similar conclusions, highlighting the lack 
of evidence on whether the long-term effects of educational strategies 
persist, particularly in high-stakes environments such as ED, where 
decision-making pressure and cognitive overload may affect skill 
retention and application [95,96]. More specifically, findings from a 
systematic review indicated that no previous studies have evaluated the 
effectiveness or sustainability of educational or training programs for 
frailty prevention and management [97]. Future research should 
explore other implementation strategies, such as audit and feedback or 
new technologies, to enhance nursing triage quality.

4.2. Technological aids

An increasing number of technological aids are being developed to 
support nurses in performing triage. For example, Ivanov, Wolf [69] 
employed machine learning and clinical natural language processing to 
develop a triage system called KATE. In addition to achieving approxi
mately 25 % better triage outcomes compared to those performed by 
nurses, the AI-based triage system is not influenced by external pressures 
that could lead to undertriage. However, while it can help mitigate 
certain racial and social biases that negatively impact triage accuracy, AI 
systems are not entirely free from bias and may reflect the data on which 
they were trained. Several research groups are exploring different ap
proaches to addressing bias in AI for health equity [98,99]. The 
involvement of nurses and other healthcare professionals, along with 
improvements in the data used to train AI systems, is crucial to ensuring 
rigorous oversight of AI use and preventing it from reinforcing existing 
biases [100]. To ensure that nurses remain the guardians of triage pri
oritization, continuous monitoring of these new technologies is essen
tial. Moreover, as AI continues to integrate into various technological 
fields, we recommend that emergency nurses assert their role and 
become integral members of research teams developing these techno
logical aids.

4.3. Audit and feedback

Only three studies [54,92,94] in this review addressed audit and 
feedback. This can be explained, at least in part, by the lack of validated 
measurement tools to assess the quality of nursing triage [17,101]. The 
audit and feedback process typically involves one or more cycles, 
including the measurement of current practices based on best practice 
criteria, provision of feedback, implementation of change, and ongoing 
monitoring [102]. It is important to note that the success of audit and 
feedback process depends on local arrangements that promote both 
measurement and action [103]. Zaboli, Sibilio [92] demonstrated that 
daily auditing not only leads to a reduction in error rates, thereby 
ensuring patient safety, but also improves triage performance. There
fore, developing instruments to assess triage quality as a means of 
fostering a culture of audit and feedback appears as an innovative 
strategy. The term “culture” refers to fostering engagement among team 
members, ensuring that audit and feedback are seen not merely as 
control measures but as tools for continuous improvement [104]. After 
the audit phase, it is crucial to identify both the strengths of the triage 
process and the areas requiring improvement. These insights should 
then inform the development of targeted training objectives.

Interestingly, the range of strategies identified in this review to 
support nursing triage quality appears limited compared to the broader 
array of implementation strategies previously assessed in systematic 
reviews of nursing practices. For example, a recent systematic review 
and meta-analysis examined the effects of the 19 Cochrane Effective 
Practice and Organization of Care (EPOC) healthcare professional-level 
implementation strategies on nursing practice [37]. Several evidence- 
based strategies, such as patient-mediated interventions, local opinion 
leaders (champions), continuous quality improvement, and tailored in
terventions addressing site-specific barriers and facilitators, were absent 
from the studies included in this review. Given the growing interest in 
enhancing triage quality, future research should consider expanding the 
range of strategies under investigation, incorporating more diverse and 
context-sensitive approaches.

4.4. Barriers and facilitators to improving triage quality

Considering both barriers and facilitators is crucial when imple
menting new strategies to improve triage quality, as these factors are key 
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determinants of healthcare professionals’ behaviors in the development 
of such strategies [105]. Various authors have identified that the bar
riers and facilitators most commonly associated with practice 
improvement are related to healthcare professionals and the organiza
tional context [106,107]. The most commonly reported barrier in this 
systematic review was ED overcrowding and workload, a concern also 
highlighted by several authors [108,109]. Overcrowding and workload 
must be considered when implementing strategies to ensure they do not 
place an additional burden on triage nurses. For instance, when intro
ducing technological aids into triage, it is crucial that their design does 
not further increase nurses’ workload. Additionally, the time required to 
adapt to new technologies has been identified as a barrier in this sys
tematic review [50,86,87]. These findings align with broader evidence 
on the implementation of health technologies, which highlights infra
structure issues, psychological barriers, and workload as major obstacles 
[110]. Conversely, training, assessing perceived usefulness and will
ingness to use among healthcare professionals are essential enablers for 
the successful adoption of health technologies [110].

Regarding facilitators, this systematic review highlights the impor
tance of triage nurses’ experience in minimizing the risk of triage errors 
[33,76,78]. Other authors have emphasized that senior triage nurses 
possess well-developed heuristics and advanced critical thinking skills 
[109,111]. It is therefore recommended not to assign nurses with limited 
experience to triage. In this regard, some emergency nursing associa
tions recommend a minimum of one to two years of experience in the ED 
before allowing a nurse to work in triage [112].

Another facilitator frequently highlighted in this review was the 
importance of nurses engaging in ongoing education and training 
related to nursing triage [55,59,60,62,66,76,78,82]. This finding is 

consistent with conclusions drawn from other reviews, which have 
shown that training and education to enhance triage knowledge are key 
to ensuring accurate results [95,109]. However, follow-up is necessary 
to confirm the sustainability of knowledge and behavioral changes [95].

5. Strengths and limitations

This systematic review provided a comprehensive overview of the 
various implementation strategies employed worldwide to improve the 
quality of nursing triage. The methodological rigour underpinning this 
review ensures that the findings are comprehensive and offer valuable 
insights for both future research and clinical practice. Specifically, the 
review identifies gaps in the existing literature, providing a foundation 
for future studies to explore innovative approaches to enhancing triage 
quality. From a practical perspective, the findings provide ED clinicians 
and managers with actionable strategies to refine and optimize triage 
processes, ultimately improving patient care outcomes.

This review has several limitations. The first half of the included 
studies were of low quality, reducing confidence in the findings. This 
highlights the need for future research employing robust methodologies 
to better assess the effectiveness of implementation strategies aimed at 
improving triage quality. Second, the studies did not explicitly aim to 
identify barriers and facilitators in the development of these strategies. 
Consequently, some critical factors influencing implementation may 
have been underexplored or insufficiently addressed, potentially 
limiting the comprehensiveness of the findings. Finally, another limi
tation concerns the geographical distribution of the included studies. 
Most research was conducted in North America and the Middle East, 
which restricts the generalizability of the findings to other regions. This 

Fig. 2. Barriers and facilitators to improving triage quality, capability, opportunity and motivation.
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geographic concentration poses challenges in developing universally 
applicable strategies for improving triage quality across diverse 
healthcare settings, as many triage educational interventions were 
adapted to specific locations and populations. Finally, the impacts of the 
interventions were assessed almost exclusively in the short term. The 
lack of long-term data limits the generalizability of the results and their 
applicability to clinical practice, particularly regarding the sustainabil
ity of effects and the effectiveness of implementation strategies over 
time.

6. Conclusions

This systematic review highlights three main implementation stra
tegies for improving nurse triage quality: education, technology, and 
audit with feedback. The most significant effects of these strategies in 
nursing triage include increased triage accuracy, a reduction in under- 
and over-triage, and improved triage knowledge and skills. Although 
educational strategies are widely used, their long-term impact on 
nursing triage practice, beyond improving knowledge, as well as their 
impact on patient- and system-important outcomes, has yet to be 
demonstrated. Future studies should therefore incorporate longitudinal 
designs of various strategies to allow stakeholders to adopt those that 
have a sustainable impact on triage quality. Technological aids show 
promise but require active involvement from nurses and clinicians in 
their development and implementation to ensure their relevance and 
usability. Additionally, the limited availability of validated audit in
struments highlights the need for further research to support their 
clinical application for the provision of relevant feedback. To enable the 
implementation of these strategies, the specific context of the ED, which 
involves a large flow of patients and little time to make decisions critical 
to their well-being, must be taken into consideration. A culture of 
continuous quality improvement and team collaboration is also essen
tial. Addressing these challenges requires a structured approach that 
emphasizes ongoing quality monitoring, targeted training initiatives, 
and recognition of the pivotal role of ED nurses in optimizing patient 
access and care.
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[41] Hong QN, Fàbregues S, Bartlett G, Boardman F, Cargo M, Dagenais P, et al. The 
mixed methods appraisal tool (MMAT) version 2018 for information professionals 
and researchers. Educ Inf 2018;34(4):285–91.
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