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A B S T R A C T   

Introduction: Triage accuracy can affect patient outcomes. Education to ensure nurses provide the most accurate 
triage scores is paramount for patient safety. The objective was to investigate whether ongoing triage education 
increases triage accuracy, knowledge or behaviour. 
Method: An integrative review was conducted by searching five databases to identify studies that included triage- 
based education. A systematic search strategy was completed followed by analysis with critical appraisal using 
the Critical Appraisal Skills Programme, a TIDieR Checklist and thematic analysis. 
Findings: Four thousand five hundred seventy-six studies were retrieved, with 34 studies selected for inclusion. 
Thirty-one studies were quantitative, and three were mixed methods. 18 out of 34 studies showed improvement 
in triage accuracy. Seven showed increased knowledge. Six studies showed no improvement in triage accuracy. 
Sixteen studies assessed triage behaviour and showed improvement post-intervention, with five showing no 
changes. Only three studies compared interventions. Fifty-three opportunities for changes to triage accuracy, 
knowledge or behaviour were found, 41 showed improvements. 
Conclusion: Triage education interventions can improve accuracy, knowledge and behaviour, but whether im-
provements are sustained needs further research.   

1. Introduction 

Emergency departments (ED) worldwide are experiencing increased 
patient presentations, putting pressure on hospitals and healthcare 
professionals [1]. Every presentation requires a triage clinician to make 
a quick decision to establish urgency. Most hospitals use a triage scale to 
determine the priority of need of patients [2,3]. Patients are then 
grouped into immediate, urgent, and non-urgent categories, depending 
on the urgency of their presenting complaints and potential for deteri-
oration. The most commonly used scales are a three or five-tier triage 
scale with guidelines to facilitate a standardised approach [3]. 

Triage is a skilled task and perhaps the most critical role for a nurse 
within the ED [4–6]. The role requires critical thinking, assessment 
skills, excellent communication skills, and the ability to multi-task to 
ensure the patients are managed appropriately [5]. Triage decisions are 

to be made within 3–5 minutes [7] and lives may be at risk if a triage 
clinician makes the wrong decision [5]. Therefore, the triage clinician 
must have the right skills and abilities to make these critical decisions 
[5]. However, there are limitations on how much a triage clinician can 
process within an ED. With increasing patient demands, high acuity, an 
increasing lack of resources, human error, and the ever-changing envi-
ronment there is an increase in demand for triage clinicians to make 
appropriate clinical decisions under pressure [1,8]. 

The Emergency Nurses Association recommends nurses complete a 
formal triage education course, appropriate orientation, and emergency 
qualifications before performing the triage role [9]. Where nurses just 
learn on the job, their understanding of triage may be suboptimal with 
more inaccurate decisions [10,11]. Internationally there are many triage 
courses to aid in developing triage clinicians’ skills, including the 
Emergency Triage Education Kit developed to support a consistent 
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approach to the ATS [12] and education programmes such as those that 
accompany the Canadian Triage and Acuity Scale (CTAS) and Emer-
gency Severity Scale (ESI). Triage as a practice is continually changing 
as new conditions, illnesses and infection control procedures are 
developed. There is a frequent need for triage to be reassessed and 
developed, and the importance of continuing education to improve pa-
tient outcomes has been emphasised. 

In New Zealand, triage clinicians complete their initial training and 
orientation to the role with no further education mandated [6]. To 
support triage staff effectively, continuing professional development 
and practical encouragement have been suggested [13]. Regular 
refresher training and continuing development have improved knowl-
edge and behaviour around triage decisions [13]. Although existing 
research emphasises the importance of continuing education to improve 
patient outcomes [14], there is limited evidence exploring triage edu-
cation and how it impacts triage nurses’ performance. 

Triage accuracy is the proportion of patients correctly allocated ac-
cording to the severity of their condition as determined by agreement 
between the triage clinician and a triage expert [15]. Triage knowledge 
refers to the level of factual knowledge required for nurses to perform 
their triage role, while triage behaviour is an activity a triage nurse 
completes to aid in the triaging process. Although triage is defined as a 
patient assessment, many behaviours are completed or planned within 
the allotted triage time. Observations, assessment skills and confidence 
levels are behaviours that occur during triage, whereas tasks such as 
obtaining an electrocardiogram and managing pain are considered 
triage-related behaviours as they are often planned in triage. This inte-
grative review aims to investigate whether triage-based education in-
terventions can increase triage accuracy, knowledge or behaviour. 

2. Methods 

2.1. Design 

In order to include all types of study designs, an integrative review 
was chosen. This approach gave the ability to allow any study design to 
be included [16]. A broader scope of results and a holistic understanding 
of how triage education and triage accuracy interrelate became avail-
able [16,17]. This review was completed according to the Whittemore 
and Knafl [16] five-step framework; problem identification, literature 
search, data evaluation, analysis and presentation. 

2.2. Search strategy 

A database search was conducted using the appropriate search text 
for the Cumulative Index to Nursing and Allied Health Literature 
(CINAHL), PubMed, Cochrane, PsycInfo and Embase databases using the 
keywords triage, education, nurse and emergency department alongside 
relevant MeSH terms (Table 1). The literature was searched to 19th 
August 2022 and supplemented with a manual reference list searching of 
the eligible studies. The screening was completed in the web-based 
collaboration software, Covidence [18]. One author (KB) screened all 
title and abstract results from the above databases. Two authors (KB and 
NA) reviewed the full-text results to ensure a comprehensive examina-
tion with a consensus of studies meeting the inclusion criteria. As this 
was a review of existing literature, formal ethics approval was not 
required. 

2.3. Eligibility criteria 

Any study published in English that used a form of a triage-based 
education intervention to examine the effectiveness of triage accuracy, 
behaviour or knowledge in the emergency department was included. 
Participants were nurses who undertook a triage role using or moving to 
use a standardised triage scale. Studies were excluded if they used triage 
without association with an emergency department context or a mass 

casualty triage event. Conference abstracts were excluded due to the 
limited data available. Studies had to explicitly state they were using 
some form of education intervention to be eligible. 

2.4. Quality assessment 

The eligible studies were critically appraised using the Critical 
Appraisal Skills Programme (CASP) checklists based on the study type to 
ensure the validity and rigour of the findings [19]. The CASP checklist 
provides points of focus for the researcher to consider in the validity of 
the research and relevance to practice [19]. The CASP checklist informs 
the researchers to determine the paper’s trustworthiness [19]. The 
Template for Intervention Description and Replication (TIDieR) 
Checklist and Guide was also used to compare the interventions of each 
study [20]. Refer to Table 4 for a detailed analysis of the educational 
interventions. 

2.5. Data analysis 

Data were obtained using a data extraction form, including author, 
year, country, type of literature, aim, setting, methods, and relevant 
findings. Next, the data were entered into Microsoft Excel, creating a 
matrix. Patterns and categories throughout the literature emerged using 
thematic analysis. Based on Braun and Clarke’s (2006) six-phase the-
matic analysis framework, themes were identified, and similarities and 
differences were highlighted [21]. The process included; familiarisation 
of the data, coding, generating categories, reviewing the categories, 
defining and naming categories and writing up [22]. 

Repeated reading of the articles and forming initial categories 
occurred. Categories were developed in Microsoft Excel to analyse the 
data and produce themes. The categories were reviewed, and changes 
were made as necessary, with final definite themes constructed. 

3. Results 

The database search produced 4,576 results (Fig. 1). With 3,345 
studies screened for inclusion, forty-eight full-text studies were 
retrieved. Fourteen were excluded, five were not published in English, 
three had the wrong outcome, one had the wrong intervention, two 
included the wrong population, two had the wrong study design, and 
one was a protocol. Thirty-four studies met the inclusion criteria. 

3.1. Descriptive summary of included studies 

The included studies were conducted between 2002 and 2022 
(Table 2). Nine studies were conducted in the United States of America 
(USA) [23–31], five in the Middle East, Iran and Israel [14,32–35], four 
each in Australia [36–39] and Europe; France, Switzerland, Spain and 
Belgium [40–43]. Three studies were each conducted in Canada 
[44–46], Korea [47–49], and South East Asia; Malaysia, Indonesia and 
Thailand [50–52] and two studies in South Asia, India and Pakistan 
[53,54]. One paper originated from Bolivia [55]. 

Seven different triage scales were used (Table 5). The most common 
scale used was the Emergency Severity Index (ESI), with 14 studies using 
this scale [14,23,25–33,35,42,43]. Four studies used the Australasian 
Triage Scale (ATS) [36–39]. The Canadian Triage and Acuity Scale 
(CTAS) [44–46] and Korean Triage and Acuity Scale (KTAS) [47–49] 
each had three studies that used these scales. One study used The 
Manchester Triage Scale (MTS) [55]. Two studies used paediatric triage 
scales [40,51]. Seven studies did not state which scale was used 
[24,34,41,50,52–54]. All the triage scales discussed use five-tiered 
scales, including the paediatric-specific scales. 

Study settings included a combination of adult, children and mixed 
EDs. Five studies collected data across multiple hospitals 
[24,38,46,50,52]. Two studies were conducted in a rural setting [24]. 
One study was conducted in a Military hospital [24] and two were 
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community-based [23,30]. A total of eleven studies failed to give details 
on the type of hospital used within their study [14,29,33,35,36,45, 
47–49,53,54]. 

Seven studies included other healthcare professionals undertaking 
triage alongside nurses, described as medical office assistants [50], 
physicians [32,38,55], emergency medical technicians [14], primary 
healthcare professionals [52], orthopedic, surgical otolaryngology and 
ophthalmology nurses [51] and mental health nurses [36]. Sample sizes 
for the studies varied widely from fewer than ten participants to 184 
participants. Four studies did not give sample sizes, and several did not 
differentiate exact numbers between nurses and other healthcare 
professionals. 

4. Research methods 

The most overwhelming study design used was quasi-experimental, 
with 30 out of 34 studies using this method [15,23–37,39–45,47,48, 

51–55]. 
One study used a randomised controlled trial [50] and the remaining 

three used a mixed methods design [38,46,49]. Twenty-five studies used 
a single group pre/post-test design [14,23–29,31–34,36,38–41,43,44, 
46–48,51,53,55]. One study used a time series design looking at mul-
tiple interventions [37] and another used a repeated measures crossover 
design [28]. Eight studies used a parallel group design 
[30,35,42,45,49,50,52,54]. Data were collected in various ways, 
including a questionnaire, chart reviews, observation of triage, in-
terviews or a mixture of these (Table 2). 

4.1. Quality of studies 

The 34 papers were appraised against the relevant CASP checklist 
[19]. Eight studies’ methods or data analysis section was poor 
[27,29–31,40,44,53,54]. Numerous studies did not provide information 
about delivery, duration, or outcomes as the focus was patients rather 

Table 1 
Search strategy.  

PubMed – 1,144 
results 

#1. “triage”[Mesh] OR triag* 
#2. “education”[Mesh] OR educat* OR train* OR workshop* OR program* 
#3. “nurses”[Mesh] OR nurs* OR “registered nurs*” 
#4. “emergency nursing”[Mesh] 
#5, “emergency service, hospital”[Mesh] OR “Emergency department*” OR “Emergency Room*” OR “Accident and Medical Cent*” OR “emergency unit*” 
OR “Emergency ward*” OR “emergency hospital*” OR “Accident and emergenc*” OR “A and E” OR “A&E” 
#1 AND #2 AND #3 AND #5 
#1 AND #2 AND #4 
#6 OR #7 

CINAHL – 
943 results 

S1. “triage” OR (MH “triage”) OR triag* 
S2. (MH “Education”) OR (MH “Education, Emergency Medical Services”) OR 
educat* OR train* OR workshop* OR program* 
S3. ((MW “Nurses”) OR nurs* OR “registered nurs*”) 
S4. (MH “emergency nursing”) 
S5. (MH “emergency service, hospital”) OR (“Emergency department*”) OR “Emergency Room*” OR “Accident and Medical Cent*” OR “Accident and 
medical department*” OR “emergency unit*” OR “Emergency ward*” OR “emergency hospital*” OR “Accident and emergenc*” OR “A and E” OR “A&E” 
S6. S1 AND S2 AND S3 AND S5 
S7. S1 AND S2 AND S4 
S8. S6 OR S7 

Cochrane – 157 
results 

#1. Triag* 
#2. “MeSH descriptor: [triage] explode all trees” 
#3. #1 OR #2 
#4. “MeSH descriptor: [education] explode all trees” 
#5. “educat*” OR “train*” OR “workshop*” OR “program*” 
#6. #4 OR #5 
#7. MeSH descriptor: [nurses] explode all trees 
#8. “nurs*” OR “registered nurs*” 
#9. #7 OR #8 
#10. MeSH descriptor: [emergency nursing] explode all trees 
#11. MeSH descriptor: [emergency service, hospital] explode all trees 
#12. “Emergency department*” OR “Emergency Room*” OR “Accident and Medical Cent*” OR “Accident and medical department*” OR “emergency unit”“* 
OR” “Emergency ward”“ OR” “emergency hospital”“ OR” “Accident and emergenc”“ OR” “A and ”“OR” “A&”“ 
#13. #11 OR #12 
#14. #3 AND #6 AND #9 AND #13 
#15. #3 AND #6 AND #10 
#16. #14 OR #15 

PsycInfo – 
89 results 

#1. Triage.mp. OR triag*.mp 
#2. exp education OR exp nursing education OR educat* OR train* OR workshop* OR program* 
#3. nurses.mp. OR exp nurses OR nurs* OR (registered nurs*).mp 
#4. Emergency nursing.mp 
#5. Exp emergency services OR (Emergency department*) OR (Emergency Room*) OR (Accident and Medical Cent*) OR (Accident and medical 
department*) OR (emergency unit*) OR (Emergency ward*) OR (emergency hospital*) OR (Accident and emergenc*) OR (A and E) OR (A&E).mp 
#6. #1 AND #2 AND #3 AND #5 
#7. #1 AND #2 AND #4 
#8. #6 OR #7 

Embase − 2,243 
results 

#1. Triage.mp. OR triag*.mp 
#2. exp education OR exp nursing education OR educat* OR train* OR workshop* OR program* 
#3. nurses.mp. OR exp nurses OR nurs* OR (registered nurs*) OR emergency nursing.mp 
#4. emergency nursing.mp 
#5. Exp emergency health service OR (Emergency department*) OR (Emergency Room*) OR (Accident and Medical Cent*) OR (Accident and medical 
department*) OR (emergency unit*) OR (Emergency ward*) OR (emergency hospital*) OR (Accident and emergenc*) OR (A and E) OR (A&E).mp 
#6. #1 AND #2 AND #3 AND #5 
#7. #1 AND #2 AND #4 
#8. #6 OR #7  
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than the nursing perspective. Studies were evaluated against the design, 
methodology and results as per the CASP checklist and given a quality 
score, either low, medium or high. Seven studies scored low, with the 
remaining having a medium score (Table 3). 

4.2. Duration, means of delivery and content of education intervention 

The Template for Intervention Description and Replication Checklist 
and Guide was used to compare the interventions of each study [20] 
(Table 4). 

The delivery of the educational intervention used in the included 
studies varied (Table 6). A combination of a theoretical education ses-
sion followed by a simulation or practical was the most common form of 
education, with ten studies using this form [14,23,28–30,38,41,43, 
51,55]. Participants completed a clinical session in three papers 
[24,36,40]. One session was based on symptom recognition and initial 
assessment of anaphylaxis of paediatric patients [40]. The other clinical 
session presented recognition of atypically presenting acute myocardial 
infarction patients [24], however, the third session was not described 
what the clinical session involved [36]. Education in the form of a 

lecture-type style was used in five studies [25,27,31,50,52]. All studies 
included a presentation lecture-style teaching of 45 min to two hours. 
There are various triage education teaching topics taught in lecture 
style. One study described the ESI, its advantages and benefits, expla-
nation of resources, staff safety and major decision points with case 
scenarios [31]. Another study presented dengue guidelines for triage 
and then discussed example case studies [52]. The physiology of pain, 
principles of pain management, and barriers to effective treatment in 
triage were presented in one lecture [27]. The other two studies did not 
describe what was included within their lecture-style education session 
[25,50]. 

Five studies used web-based forms of education [35,44–46,49]. 
Three of these studies used online discussion boards to aid training 
[44–46]. One study based their education around five modules to be 
completed online, which included the main learning point, feedback 
questions, video case studies and written answers [49]. Yazdannik et al. 
(2018) compared a mobile group using online software to complete 
training with video, mp4, webpage links, pictures and animation with a 
workshop group having a two-hour in-person lecture. One study used an 
online course with a workplace project, interactive case studies and 

Records identified from: 
Databases (n = 4,576) 

Records removed before 
screening: 

Duplicate records removed  
(n = 1,231) 

Records title & abstracts 
screened 
(n = 3,345)

Records excluded** 
(n = 3,297) 

Full text articles assessed for 
eligibility 
(n = 48)

Articles excluded: 
Not in English (n = 5) 
Wrong outcome (n = 3) 
Wrong patient population (n = 2) 
Wrong study design (n= 2) 
Protocol only (n= 1) 
Wrong intervention (n=1) 

Studies included in review 
(n = 34) 

Identification of studies via databases and registers
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Fig. 1. Prisma flow diagram [60].  
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Table 3 
Quality of studies.  

Author/Year Country/ 
Triage Scale 

Quality CASP results. Section A: Is 
the basic study design valid? 

CASP results: Section B: was the 
study methodologically sound? 

CASP results: Section 
C: what are the 
results? 
See Table 2 above for 
results 

CASP results Section 
D: will the results help 
locally? 

Arroabarren, 2018 Spain 
PaedCTAS 

Low Yes. P- focus on the children as 
participants, I-education for 
ED nurses, C- pre-post 
intervention, O- wait times, 
triage accuracy  

No. No nursing staff methods/ 
demographics, Children under 15 
within study period, method of 
education not fully explained 

SPSS, p-value, G1 and 
G2 demographics 

Yes, similar 
participants, Similar 
triage scale 

Arslanian-Engoren, 
2010 

USA 
ESI 

Med Yes P-Nurses, ED, triage role, I- 
ACT education program, C- 
pre-post-test, O- decisions time 
to ECG, All nurses trained 
participated, no random 
allocation 

Yes. Group the same throughout, no 
blindness. Pre-post-test same 
participants 

SPSS, CI, P value, Mean, 
SD, tables, no harm, 
cost-effective 

Yes, similar 
participants, Similar 
triage scale 

Atack, 2005 Canada 
CTAS 

Med Yes, P- Nurses, ED. I- 
education. C- pre/post 
education. O- DTE time. 
Voluntary participation in 
study. Loss of participants due 
to not sending in follow-up 
questionnaire. 

Yes. Expert blinded to the triage 
nurses who completed triage. Ethical 
considerations 

Content analysis, %, 
mean, Clear findings. 

Similar triage, 
participants, patients 

Ballard, 2011 USA 
Not found 

Med Yes, P- Nurses, ED. I- 
education. C- pre/post 
education. O- DTE time. 
Voluntary participation in 
study. Loss of participants due 
to not sending in follow-up 
questionnaire. 

Yes. Not blinded. Demographics 
survey taken but not in article. 
Initially, 26 nurses volunteered. 
Only 14 participants returned the 
post-test because of attrition. 

T-test, long linear 
model. Values rather on 
patient’s door to ECG 
timing. No CI. 

Similar participant/ 
patient group. 
Intervention well 
explained. 4 hospitals. 
Low enrolment 

Bergs, 2014 Belgium 
ESI 

Med P- nurses, I - implementation of 
triage, C-pre post- 
implementation. O- triage 
accuracy  

Yes. Attendance mandatory. Nil 
blinding. 

SPSS, content analysis, 
CI, mean, % 

Similar triage, 
participants, patients 

Broadbent, 2002 Australia 
ATS 

Med Yes, P-Nurses, I-education, C- 
pre-post education, O- triage 
category coding and 
confidence levels. Voluntary 
participation, 30 participants 
given questionnaires only 23 
returned them. 

Yes. Not blinded, some baseline 
characteristics, education not well 
explained 

Mean, %, no CI Yes, similar triage 
participants. Old study. 
Using old triage scale. 

Brosinski, 2017 USA 
ESI 

Med Yes P-Nurses, I- education, C- 
pre-post education, O- under- 
triaged rated. No allocation, no 
concealment 

Yes. Not blinded, Participants and 
investigators aware. 

P value, t-test, CI Similar participants, 
patients, triage. 

Campbell, 2022 USA 
ESI 

Med Yes, Focused research 
question, P-nurses TCC, I- 
video simulations, C-pre-post- 
test retrospective chart review, 
O- triage accuracy, voluntary 
convenience sample, nil loss of 
participants stated. 

Yes. Most females (n = 26) 
experience range 4–21 yrs. 
Convenience sample, intervention 
same for each participant each week. 

95% power, outcomes 
stated in graph, 
Limitations stated as 
small sample size, one 
hospital, voluntary 
participation, no 
confidence intervals 

Yes, similar study 
participants, outcomes 
important to population 

Campbell, 2004 USA 
ESI 

Low Yes, P-nurses (new graduate) I 
- education, C-pre/post 
education, O- patient 
satisfaction, analgesia times. 
No clear question/aim. Nurses 
who attended the monthly 
meeting 

No. Not blinded, no participant 
numbers, nil baseline 
characteristics. Method not easily 
explained (data analysis not 
explained). 

Basic statistics stated, 
No CI 

Yes, similar 
participants, triage 
score, population 

Casalino, 2019 France 
Not stated 

Med Yes, P- nurses, I- education, C- 
pre-post, O- delays in care, 
triage categories. All nurses 
within hospital. Some nurses 
left between study periods. Not 
same nurses pre/post 

Yes. Not blinded. Similar 
characteristics pre-post, though. 
Phase 1 one year, Phase 2 2 years 

SD, mean t-test, %, No CI Yes, similar triage, 
participants 

Curran-Smith, 2004 Canada 
CTAS 

Low No. No clear question to be 
answered, P-Nurses, I- 
education program, C- Before 
and after implementation. O- 
admission rates 

No. No blinding, no participant 
demographics, No clearly explained 
methods. 

No values or tables 
presented 

Can be replicated 
locally, similar nurses, 
triage scale, patients, 

Gandhi, 2019 India 
Not stated 

Low Yes, P- staff nurses, I - 
education, C- pre-post 

No. Not reproducible education 
programme or questionnaire, 
participant’s demographics 

Percentages, t-value, p- 
value, chi-square, no CI. 

Similar participants, 
triage score not stated 

(continued on next page) 
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Table 3 (continued ) 

Author/Year Country/ 
Triage Scale 

Quality CASP results. Section A: Is 
the basic study design valid? 

CASP results: Section B: was the 
study methodologically sound? 

CASP results: Section 
C: what are the 
results? 
See Table 2 above for 
results 

CASP results Section 
D: will the results help 
locally? 

education, O- knowledge of 
triage. Purposive sampling 

explained. Not sure how they tested 
knowledge and practice 

Results for each 
outcome not explained 

Gerdtz, 2013 Australia 
ATS 

Med Yes P-nurses, I - education, C- 
before and after interventions 
(x3), O- vital sign 
documentation and adherence 
to ATS guidelines 

Yes. Baseline characteristics of 
patient explained not nurses, 
method explained, and vital signs 
explained 3 different interventions. 
Unable to know for sure which 
interventions benefitted what 

u test, no CI, results 
explained for each vitals 

Same triage system 
used, similar patients, 
participants 

Ghazali, 2020 Malaysia 
Not stated 

Med Yes P-Nurses and MOA, I - 
education, C- intervention vs 
control, O- triage accuracy and 
skills. Used ballot methods 

Yes. Similar study groups, although 
different hospitals. Nil sig difference 
in demographics 

CI, p values, 
effectiveness of triage 
training on the skills and 
accuracy of triage 
decision 

Yes, similar 
participants, Similar 
triage scale, 

Grossmann, 2014 Switzerland 
ESI (German 
translation) 

Med Yes P-triage nurses, I - 
education, C-pre post-test 
chart review O- triage 
accuracy, vital sign 
documentation, factual 
knowledge 

Yes, all patients within study period, 
a convenience sample of nurses, 
Nurses who didn’t complete pre and 
post-excluded, and patients without 
triage scores excluded 

CI used, Wilcoxon, 
signed ranks test, 

Yes, similar 
participants, Similar 
triage scale, 

Hussein, 2019 Pakistan 
Not stated 

Low Yes, Good research aim, P-ED 
nurses, I - not explained, C- 
Study vs control for education 
program, O-7 domains. No 
explanation of how 
participants chosen or placed 
into groups 

No. Reasonable equal participants in 
each group. (Study – Male = 19, 
Control Male = 14) Age groups 
similar. Most nursing in institute, 
Similar years of experience in both 
groups 

No study protocol found 
each domain control vs 
study pre and post-test 
results in the table 

Cannot reproduce 
intervention (education 
program) as no details 
on how they completed 
this. Poor English. 
Similar participants, 
outcome important 

Jang, 2020 Korea 
KTAS 

Med Yes, P-Nurses, I-program, C- 
pre/post-test, O-clinical 
decision making, job 
satisfaction, customer 
orientation. No control group, 
Participant loss stated, but not 
why 

Yes, participants weren’t blinded as 
they all participated same pre/post- 
test questions. Same scenario for 
each participant 

Intervention explained, 
CI not reported, cost 
benefits 

Yes, similar 
participants, Similar 
triage scale 

Jang, 2021 Korea 
KTAS 

Med Yes, P-nurses, I- problem- 
based learning, C-pre, post- 
test, O- self-efficacy and triage 
accuracy. Voluntary 
participation 

Yes. Blinded to the participant’s 
results before making their own 
decision on triage score. Then 
compared. Different participants and 
numbers pre-post test 

SD, mean, SPSS, p-value Same triage system 
used, similar patients, 
participants 

Kim, 2021 Korea 
KTAS 

Med Yes, P-59 nurses, I - education 
program, C- control vs 
experimental, O- satisfaction, 
worksite transfer. Design valid 

Yes. Not well-written participant 
characteristics. Participants were 
convenience sample. Full 
questionnaire results not available 

Means, SD, participant’s 
comments, 

Yes, similar 
participants, triage scale 

Kriengsoontornkij, 
2010 

Thailand 
Pedtriage 

Med Yes, P-44 nurses, I- education 
program, C- pre-post-test, O - 
improvement in test scoring. 

Yes. Not blinded, no gender/age 
specifics but has experience and 
education 

CI, P value, t-test, Mean, 
SD 

Similar participants, 
patients, triage scale 

Malyon, 2014 Australia 
ATS 

Med Yes, P -nurses, I- education, C- 
post-implementation of 
indicators, O- triage accuracy. 

Yes. Blinded to nurses who did triage 
as it doesn’t state who triaged 

SPSS, power, chi-square Yes similar triage, 
participants and 
patients 

McNally, 2018 Australia 
ATS 

Med Yes, P- nurses, I-education, C- 
pre post, O- triage knowledge. 
Voluntary participation. No 
randomisation. Qual method 
appropriate to aims Unsure if 
relationship has been 
addressed between 
participants and researcher 

Yes. Not blinded, baseline 
characteristics shown, clear protocol 
of how completed. Ethical 
considerations, yes. Content 
analysis. 

T-test, ANOVA, mean, 
SD. No CI. Clear 
statement of findings. 

Similar participant/ 
patient group. 
Intervention well 
explained. 

Mirhaghi, 2015 Iran 
ESI 
(translated) 

Med Yes P- Nurses and physicians, I 
- education, C- pre-post, O- 
triage accuracy and decisions. 
No randomisation of 
participants. 

Yes. No blinding, no baseline 
characteristics 

Chi-square, mean, % No 
CI 

Similar triage scoring, 
participants, patients 

Pauwels, 2018 Indonesia 
Not stated 

Med Yes P-Healthcare 
professionals, I- education, C- 
pre-post intervention, 
intervention and control 
group. O- evaluation of 
completeness of history taking, 
physical examination and 
laboratory examination. One 
hospital control group other 
intervention group. 

Yes. Patients who presented to 
hospital. HCP who worked at site 
and gave consent. There are 
significant differences in hospitals 
and staff for each group and different 
numbers of patients in each group. 

P values, %, Not common to have 
dengue fever in local 
area so specific 
intervention irrelevant 

(continued on next page) 
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discussion and focused on an overview of triage, a focused assessment 
and paediatric triage over six weeks[46]. 

One each of video simulation [26], simulation [47], problem-based 
learning [48] and reflective practice [34] were used as educational in-
terventions. Problem-based learning included recording ambiguous 
cases and meeting to discuss the case [48]. The reflective practice ed-
ucation session worked towards re-evaluating scenarios and reconsi-
dering processes. Campbell et al. study using video simulations over a 
12-week period did not improve triage accuracy post-intervention [26]. 
However, Jang et al. used in-person simulations for a total of 40 min and 
found an increase in triage accuracy [47]. Simulations in the teaching of 
health science education have become a prevalent form of learning 
throughout the years due to their similarity to the real deal [56]. In 

recent times Covid-19 has increased video simulation teaching with 
significant effects. 

Only two of 34 studies compared one type of education with another. 
One study compared simulation with paper-based scenarios. Each group 
completed an intervention with a pre-test and a midway test and 
completed the other intervention followed by a post-test [28]. There was 
significant improvement between the pre and post-test; however, there 
was no statistically significant difference between the two groups [28]. 
The other study compared a mobile group with a workshop group [35]. 
The mobile group completed 45 min of online work using software, 
video, webpages, pictures and animation, whilst the workshop group 
completed a two-hour in-person lecture [35]. There was a significant 
increase in knowledge scores from the pre-test in both groups; however, 

Table 3 (continued ) 

Author/Year Country/ 
Triage Scale 

Quality CASP results. Section A: Is 
the basic study design valid? 

CASP results: Section B: was the 
study methodologically sound? 

CASP results: Section 
C: what are the 
results? 
See Table 2 above for 
results 

CASP results Section 
D: will the results help 
locally? 

Poyesh, 2018 Iran 
ESI 

Med Yes P- Nurses, I - education, C- 
pre-post observation, O- triage 
behaviours. Checklist 
questions not explained scored 

Yes. Four nurses, all male 
participants 

P value, t-test, checklist 
questions not available, 
no CI 

Similar triage scoring, 
participants, patients 

Rahmati, 2013 Iran 
ESI 

Med Yes, P- nurses and EMT, I - 
education, C- pre-post, O- 
knowledge and performance. 
Voluntary participation, nil 
losses of participants 

Yes. Not blinded, baseline 
characteristics shown, Research 
protocol 

Mean, SD, %, no CI, Similar triage scoring, 
participants, patients 

Rankin, 2013 Canada 
CTAS 

Med Yes, P-Nurses, I- education, C- 
compulsory component to 
education, O- triage accuracy. 
Voluntary participation, 
random selection hospitals x6 

Yes. Hospitals randomly selected to 
participate—voluntary enrolment 
into study for Nurses. Auditor 
blinded to group participants. Losses 
due to not consenting/completing 
questionnaire 

Descriptive statistics, %, 
mean, t-test 

Similar triage, 
participants, patients 

Recznik, 2019 USA 
ESI 

Med Yes, P-nurses, I- education, C- 
paper based vs simulation, O- 
triage accuracy. 
Randomisation to group by 
rolling dice. All participants 
did both education sessions 

Yes. Not blinded. Baseline 
characteristics, no differences in 
groups besides size 11:14. Clear 
methods Similar interventions 

Power analysis, t-test, 
mean, no CI 

similar triage scoring, 
participants, patients  

Bolivia 
MTS 

Med Yes, P-Healthcare 
professionals, I-education, C- 
pre post-test, O- self-efficacy 
and triage knowledge. Phase 3 
is unable to be completed, 

Yes. Baseline characteristics, non- 
blinded study, 

Likert scale, vignettes 
mean, descriptive 
statistics, SPSS 

Yes, similar triage, 
participants, patients 

Saban, 2021 Israel 
Not found 

Med Yes, P-Nurses and physicians 
(ED teams) I - education C-pre 
post O- triage accuracy, LOS, 
time to triage, decision, 
physician. ED staff not 
randomised. Patients 
randomised. 

Yes. Not blinded. Baseline 
characteristics present. 

Descriptive statistics, 
SD, mean, t-test, Chi- 
square, and CI present 

Yes, similar triage, 
participants, patients, 

Toulson, 2005 USA 
ESI 

Low Yes P - emergency nurses, I - 
implementation of triage, C- 
pre/post education, O- triage 
accuracy 

No. All nurses mandatory to attend 
for triage nurses. Non blinded. 
Methods not well explained. No data 
analysis explanation, Nil baseline 
characteristics 

Not stated Similar triage, 
participants, patients 

Wolf, 2008 USA 
ESI 

Med Yes, P-nurses, I - education, C- 
pre-post education, O- triage 
accuracy and behaviour. All 
participants invited to 
participate 

Yes. Minimal explanation of 
simulations and results, what they 
were tested on. Both experienced 
and non-experienced triage nurses 
participated 

No tables, minimal 
explanation of results, 
no p values, CI etc 

Yes, similar triage, 
participants, patients 

Wolf, 2010 USA 
ESI 

Med Yes, P- nurses, I - education, C- 
scenario vs written, O- triage 
acuity and decision making. 
All staff participated, 
mandatory. 

Yes. 
Participants blinded to scenario, 
characteristics explained. No clear 
methods section, education/scenario 
explained well although did not see 
observation checklist or 
questionnaire 

No major statistics 
explained just 
percentages of nurse’s 
results, No CI 

Similar triage, 
participants, patients 

Yazdannik, 2018 IranESI Low Yes P- nurses, I - education, C- 
mobile group vs workshop 
group pre/post, O - knowledge 
scores 

No. Random allocation of 
participants into study groups not 
disclosed to research assistant who 
analysed data. Demographics 
explained, 

p values, t-test, mean 
and Sd. 

Similar triage, 
participants, patients  
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the mobile group had a more substantial increase. 
Although not comparing different styles of educational in-

terventions, one study compared mandatory versus voluntary assess-
ments in an online course [45]. One group had a mandatory tutorial, 
graded online discussion, and a workplace project to complete. Whilst 
the other group had the same tutorial and discussion, completing it was 
not compulsory. The group did not complete a workplace project. There 
were no significant differences in satisfaction or triage accuracy between 
the groups. 

Seven studies did not state the type of education used 
[32,33,37,39,42,53,54]. Of the studies that provided intervention in-
formation, most were individualised to each hospital and a specific topic 
rather than triage as a whole. The duration of education varied 
(Table 7). Eleven studies had sessions lasting from one to five hours 
[23,25,28,29,31,36,42,43,48,50,51]. Four studies had an educational 
intervention for less than one hour [35,37,47,52]. Three studies lasted 
one day [14,34,41] and three over six weeks [26,45,46]. Two studies 
had a two-day education session [38,55], and two studies were between 
2 and 5 weeks long [44,49]. Nine studies did not state how long their 
education sessions were [24,27,30,32,33,39,40,53,54]. 

4.3. Outcomes 

The outcomes of interest within the included papers included triage 
accuracy [25,26,28–34,36,37,39–48,50,51,55], triage knowledge 
[14,35,38,42,53–55], and/or triage behaviour changes [23,27,30,34, 
36–41,46,48,49,52,55] (Table 8). 

Eighteen of 24 studies observed an improvement in triage accuracy 
post-educational intervention [25,28,29,31–34,36,39–41,43,46–48, 
50,51,55]. However, six studies found no changes in triage accuracy 
[26,30,37,42,44,45]. 

Seven studies showed improvements in triage knowledge after their 
triage education intervention [32,34,37,52–54]. However, only one 
study showed no improvement in knowledge after a one-hour education 
session on the neglect of high-risk situations and inadequate interpre-
tation of vital signs [42]. 

Sixteen studies that examined triage behaviour had improvements 
within the specific behaviours studied. Improvements in triage behav-
iour included decreasing wait times [34,40,41] and increased observa-
tions [30,37,40], reduced door to ECG time [23], increased confidence 
levels [36,46,48,49,55], early pain management [27], and improve-
ments in triage actions such as assessment skills [30,38,39,46,52,54]. 
Five studies showed no improvements to behaviour post-education. Two 
of those studies were online based over 4–6 weeks [44,45], and one 
provided video simulations over 12 weeks [26]. The remaining three 
were an educational programme lasting 25 min [37], a one-hour lecture 
[42] and a study that looked used a theoretical session paired with a 
simulation; however, the length was not specified [30]. 

Overall there were 53 opportunities for changes to triage accuracy, 
knowledge or behaviour within the studies, as some studies fit into 
multiple categories. Forty-one of those occasions resulted in positive 
improvements. 

5. Discussion 

Education and training are the basic principles to improving triage 
nursing skills, and investing in such has been shown to improve hospi-
tals’ functions. Education interventions can be simple, cost-effective and 
easy to implement, depending on the options chosen. Although most 
studies reported positive outcomes in triage accuracy, knowledge and 
behaviour, generalizing these findings may be difficult as most triage 
education interventions were developed for particular places and 
populations. 

Triage performance is based on multiple factors, such as triage 
training, nursing training, exposure to patients, years of experience, and 
environmental factors, including overcrowding and staffing [57]. Many 
studies in this review did not address the educational design or methods, 
the role of the educator, or offer reproducible information on the pro-
cedures. Similar findings were found in Recznik’s review [58]. Recznik’s 
review indicated that many studies determined triage performance is 
based on factors such as experience, not just triage education [58]. One 
study showed nurses performed the most under-triaging with 0–5 years 
of experience, and those with more than eleven years had no under- 
triaged patients. However, Kriengsoontornkij established that nurses 
with less experience could perform better at triage than nurses who have 
been triaging for over five years [51]. This aligns with Rezcnik’s review, 
which found that nurses with less experience can be more successful 
[58]. Hardy and Calleja’s scoping review on triage education in rural 
settings showed that experienced triage nurses use intuition to improve 
accuracy but can become more cynical and allow personal biases to 
influence judgements [59]. Triage accuracy has historically been asso-
ciated solely with a nurse’s triage experience, yet studies and reviews 
have shown this is not the case. 

There is a lack of comparisons of triage educational interventions 
researched, as only two have been compared within this review. Yaz-
dannik’s mobile group showed that a shorter online teaching interven-
tion was better than a longer face-to-face workshop to improve triage 
knowledge. However, only three of the five studies that used web-based 
interventions had increases in triage accuracy, knowledge or behaviour. 

Table 5 
Triage Scales.  

Triage Scale Number of papers 

ESI 14 
ATS 4 
CTAS 3 
KTAS 3 
MTS 1 
Paediatric scale 2 
Unknown 7  

Table 6 
Delivery of educational interventions.  

Delivery of educational intervention Number of papers 

Theoretical followed by simulation 10 
Clinical session 3 
Lecture 5 
Web-based 5 
Video simulation 1 
Simulation 1 
Problem-based 1 
Reflective practice 1 
Not stated 7  

Table 7 
Duration of educational interventions.  

Duration of educational intervention Number of papers 

Less than 1 4 
1–5 11 
1 day 3 
2 day 2 
2–5 weeks 2 
Over six weeks 3 
Not stated 9  

Table 8 
Outcomes.  

Outcome Improved No change 

Triage accuracy 18 6 
Triage behaviour 16 5 
Triage knowledge 7 1  
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Education is becoming more online/distance-based due to COVID-19 
and technological advances. Little research has been done comparing 
online and face-to-face teaching for triage nurses. Research suggests 
online learning is just as effective. Allowing education to occur online 
aids in the inclusion of nurses who would otherwise not receive any 
education [59]. However, Recznik’s study found the need for further 
research to compare different interventions within the triage context 
[58]. 

Twenty-four studies evaluated triage accuracy immediately 
following the education intervention. Three studies had a long-term 
follow-up of a year or more [27,41,42]. Short-term follow-up can lead 
to an overestimation of changes in clinical practice, long-term intervals 
are preferred to evaluate the persistence of outcomes. In a paediatric 
integrative review from 2018, most of their studies also only evaluated 
triage accuracy immediately post-education [58]. However, three of 
their studies assessing skills retention used simulation programmes and 
showed that they retain their skills over time. One study in this review 
found that simulation training with eight hours of theoretical training 
improved triage accuracy and was sustained for two years [41]. 

This review sought to synthesise research on triage-based educa-
tional interventions provided to triage nurses in EDs, and assess the 
quality of the evidence. The review found several studies on triage ed-
ucation interventions to improve accuracy, cited worldwide and over 
several years. The research indicates that triage education is crucial and 
commonly accepted. However, there are no global standards. The vast 
difference in support between small rural and large tertiary hospitals 
with specialty care makes standardising triage difficult. Therefore, 
standardising education or training internationally or nationally would 
be difficult. No education or training system will be a one-size-fits-all 
option because no hospital functions the same, education needs will 
vary greatly depending on the environment and the triage clinicians’ 
time and experience. Triage is complex, with multiple external factors 
impacting decisions. Triage decisions significantly influence patient 
outcomes. Therefore, training and education to increase triage knowl-
edge is key to providing accurate results. 

This review used methods based on Whittemore and Knafl’s inte-
grative review methodology [16], but this review is subject to limita-
tions. All efforts have been made to complete a comprehensive literature 
search, but only one reviewer (KB) conducted the initial search, with 
two researchers (KB and NA) selecting the full-text articles indepen-
dently. One reviewer (KB) assessed the studies for risk of bias and quality 
and established categories and themes. The review was restricted to 
those studies published in English. Studies which may have implied an 
education tool was used were excluded from this review. 

6. Clinical and research implications 

Further research is necessary to determine if the triage accuracy, 
knowledge or behaviour is sustained over time. Most of these in-
terventions were produced as one-off training and minimal follow-up to 
confirm long-term knowledge and behaviour changes. Future research 
should focus on continuing education, comparing these triage education 
types, lengths and methods to determine superiority. Healthcare orga-
nisations have implemented strategies and policies, with most having 
similar processes and plans, but each has unique parts specific to their 
countries. Comparing these education interventions internationally 
could be beneficial. 

7. Conclusion 

Triage is a complex task requiring skilled clinicians to perform 
multiple actions simultaneously and under time pressure. Appropriate 
triage education and training improves triage accuracy, knowledge and 
behaviour, providing better patient outcomes and a safer environment 
for patients. Providing triage education may be difficult in the ever- 
changing environment of an ED, although the multiple ways of 

delivering triage education identified in this review provide options. 
There is, however, a lack of research on which of the education methods 
might be superior. 
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