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Abstract 
Aims: Currently, one of the teaching methods in medicine and paramedical 
education is based on cyberspace. Due to its availability everywhere and all the 
time through the Internet, this method of education has become a useful and 
reliable tool, so this study aimed to determine the effect of virtual triage training 
on the accuracy of nurses' triage. 
Instrument & Methods: This quasi-experimental study was conducted in 2020. 
The records of 350 patients referred to the emergency ward of Imam Khomeini 
and Qamar Bani Hashem hospitals of Khoy University of Medical Sciences in 
which the trial "Emergency Severity Index" triage had been actively 
implemented, was selected by simple random sampling. A questionnaire 
containing demographic information and a triage form based on the triage 
algorithm "Emergency deterioration index" was used to collect data. The triage 
form based on the triage algorithm "Emergency deterioration index" was filled 
by the researcher to diagnose triage error. The patient's triage level was 
determined. Then the triage level recorded by the triage nurse was compared 
with the triage level determined by the researcher. One month after 
implementing the training program, 350 patient files were reviewed by the 
researcher and the level of triage was determined, and the amount of triage error 
was checked. Data were compared by nonparametric Chi-square and McNemar 
tests. 
Findings: The triage error decreased from 28% before the intervention to 19.1% 
(p<00001). There was no statistically significant difference between 
demographic characteristics and triage error. 
Conclusion: Giving the necessary knowledge to nurses, especially emergency 
nurses, causes the reduction of the amount of triage error. 
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Introduction	
Overcrowding in the emergency department is a 
problem in the health care system and postpones the 
provision of care services to patients and increases 
the waiting time for receiving services, which 
subsequently affects patient satisfaction [1]. Also, a 
long stay in the emergency ward increases the 
casualties and costs caused by accidents and leads to 
violence in the hospital environment [2, 3]. Patients are 
classified based on the level, type, and severity of 
injuries according to the congestion level and 
available facilities in hospitals to provide care and 
treatment services to the patients based on the need 
for more and faster treatment, which is called triage 
[4].  
Hospital triage services identify and prioritize 
patients who need emergency services first [5]. Triage 
is retrieved from the Latin word of Trier, which 
means prioritizing receiving medical and care 
services due to the crowds of clients and the lack of 
resources, facilities, and personnel to provide 
simultaneous services to patients [4-7]. In the 1950s, 
triage was introduced in the United States to solve the 
problem of congestion in hospital emergency 
departments. Since the early 1990s, several countries 
have designed triage systems. One of the triage 
systems is the Emergency Severity Index (ESI), 
developed in 1999 (first edition) by two emergency 
specialists named Richard Wuerz and David Eitel and 
revised four times so far. This system of triage is one 
of the five-level systems. Since the middle of 2006-
2007, the Iranian health care system welcomed triage 
in five-level systems based on the urgency severity 
and was notified to all hospitals in the spring of 2011-
2012 [8]. 
The triage task in the hospital is to identify and 
prioritize the patients who need to use emergency 
services first. Implementing ESI triage, like other 
triage systems, requires adequate levels of training 
and support. Without proper training in this field, 
nurses will not use triage correctly and follow the 
provided standards [9]. An accurate triage decision is 
the correct allocation of patients to receive 
emergency services at the best time according to the 
severity of their injuries [10].  
Triage leveling has been classified into three 
categories of accurate triage assessment, including 
undertriage and over triage. As the improper 
determination of the patients at the undertriage level 
endangered them, especially patients waiting for a 
visit and treatment, the improper determination of 
the patients in the over triage level, make some 
consequences such as the use of limited financial and 
human resources in hospitals [11, 12]. Undoubtedly, 
nurses play a considerable role in the hospitalization 
duration of the patients and its reduction in the 
emergency ward through their professional 
practices, including patient triage [13, 14].  

Mirage et	al. [15], Kamrani et	al. [6], Rahmani et	al. [16] 
have reported the undertriage by 8.57, 23.7, and 12 
respectively, and over triage by 48%, 11.7%, and 
11.1%, respectively. 
Proper triage for injured patients reduces mortality 
and improves resource utilization. For this purpose, 
the undertriage should be minimized, and 
conversely, high-level triage should be minimized to 
undertriage for the resources optimization [17]. 
Therefore, in addition to the triage system 
implementation and reducing its errors, its training is 
also important because today, education in medical 
and paramedical professions is significant [18]. 
Education is a factor of change and progress, which 
have a dramatic change and the development of 
education sciences and technologies. The old 
methods do not respond to the development of 
science and the changes in the needs of societies in 
today's electronic world [19, 20].  
Today, one of the teaching methods in medicine and 
paramedical disciplines is virtual-based education. 
This type of training has advantages such as 
communication between trainer and learners, 
expansion, multimedia training content that uses 
text, voice, image, video, animation, simulation, etc. 
Therefore, virtual training is a reliable tool because of 
its availability everywhere and every time [21-23].  
Limited research has been conducted on the 
prevalence of triage errors and the consequences of 
light and heavy triage in the emergency department 
in Iran, and the researchers observed this type of 
error in their work environment in the triage nurses 
in the emergency department. In addition, 
emergency department nursing managers need 
meaningful data to ensure the correct 
implementation of triage and identify nurses' need 
for training and deficiencies to adopt strategies to 
improve and enhance the triage quality and motivate 
them to perform triage properly. Since no research 
has been done on triage error in virtual education, 
this study aimed to investigate the effect of virtual 
triage training on the accuracy of triage of emergency 
nurses. 
 
Instrument	and	Methods	
This quasi-experimental single-group study was 
carried out on 25 triage nurses who worked in the 
emergency department of Imam Khomeini Hospital 
(n=12) and Qamar Bani-Hashem Hospital of Khoy 
University of Medical Sciences and Health Services 
(n=13) using pre-test and post-test methods.  The 
samples were selected by the census method. 
Inclusion criteria included being employed in the 
emergency department, not participating in triage 
training programs in the six months leading up to the 
research period, having at least a bachelor's degree in 
nursing, and at least two years of experience in the 
emergency department. 
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Inclusion criteria included being employed in the 
emergency department, not participating in triage 
training programs in the six months leading up to the 
research time, having at least a bachelor's degree in 
nursing, and at least two years of experience in the 
emergency department. 
Exclusion criteria included not participating fully in 
the training program, transfer to other wards, and 
termination of service. A nurse was excluded from 
the study due to transfer to other wards. According to 
Morgan's table, among the records of the emergency 
wards of the two hospitals in September and October 
2016 (3,500 cases), 350 cases were randomly 
selected. The triage algorithm and the emergency 
severity index were actively implemented on the 
subjects (175 records in Imam Khomeini Hospital 
and 175 in the Qamar Bani- Hashem Hospital).  
The Nurses' Demographic Information 
Questionnaire, the Emergency Severity Index, and the 
researcher-made triage error checklist were used for 
data collection.  
Data were collected after approving the research plan 
and obtaining the ethics license from Khoy University 
of Medical Sciences and Health Services. First, to 
diagnose triage error, the triage form was filled out 
based on the triage algorithm of emergency severity 
index by the researcher, who had a history of 
teaching triage courses and working in the 
emergency department as a triage nurse. Then the 
triage level of the patients was determined using the 
initial evaluation of the triage nurse and the first 
evaluation of the emergency physician recorded in 
the triage sheet and the patient file. Then, the level of 
triage recorded by the triage nurse was compared 
with the level of triage determined by the researcher. 
Then emergency severity index of triage was taught 
virtually to all selected nurses; the educational 
content included a training booklet, PowerPoint, and 
an audio file prepared from the fourth edition of the 
emergency severity index triage manual. The virtual 
training method was provided to the subjects by 
WhatsApp messenger. The educational materials 
were divided into four parts, and each part was 
uploaded to the group on a different day. First, the 
nurses had access to the material and used the 
training booklet, PowerPoint, and audio file 
whenever and wherever they wished; and in 
coordination with the nurses, group discussions 
began at 9-11 p.m.  After the group discussion, the 
questions extracted from the fourth edition of the 
emergency severity index of triage were placed in a 
virtual environment to evaluate the nurses' learning.  
Learners could solve problems if they encountered a 
specific problem or question that they could not solve 
through the teacher's account. In addition, nurses 
were provided the links to sites related to the 
subjects to access and use reputable scientific sites 
and obtain the latest and comprehensive 
information. At the end of the four daily sessions, 
several scenarios were provided to the nurses for 

learning consolidation. After two weeks, the training 
course ended. One month after the training, 350 
patient records were re-examined by the researcher, 
and the triage level and error were determined. Pre-
training data were compared with post-training data 
using nonparametric chi-square and McNemar's test. 
 

Findings	
66.7% of the subjects were female, and the mean age 
of nurses was 28.84±7.49 years. There was no 
statistically significant relationship between 
demographic characteristics and triage error (Table 
1). 

 
Table	 1) Demographic characteristics of triage nurses 
participating in the study (n=24) 
Variable Number	(percentage) 
Gender Male 8 (33.3) 

Female 16 (66.7) 
Work	experiences <5 6 (25) 

5-10 5 (20.83) 
10-15 6 (25) 
15< 7 (29.17) 

Experience	as	a	
triage	nurse 

1-2 7 (29.2) 
3-5 12 (50) 
5< 5 (20.8) 

 
The 28% of triage error before the intervention 
(n=98) decreased to 19.1% after the intervention 
(n=67) (p<0.00001). The highest triage error has 
occurred at level 3. Before the intervention, 38 cases 
(10.85%) were in the undertriage group, and 60 
cases (17.15%) were in the over triage group. Triage 
error at different levels also decreased after the 
intervention (Table 2). 

 
Table	2) Triage error rate at different levels of emergency 
severity index before and after intervention 

Triage	level	 Before	intervention	
After	
intervention	

Significance	
level	

Level	1	 3(0.9) 1(0.27) 

p<0.00001 
Level	2	 27(7.7) 19(5.41) 
Level	3	 50(14.3) 38(10.85) 
Level	4	 18(5.1) 9(2.56) 
Level	5	 0(0) 0(0) 

 
Discussion	
The purpose of triage in the emergency department 
is to prioritize patient referrals for better 
management and provision of health care services, 
develop knowledge about patient prioritization, and 
allocate different levels to patients for nurses and 
physicians working in the emergency department. 
Knowledge about patient prioritization and assigning 
different triage levels to patients is essential for 
nurses and physicians working in the emergency 
department. Improper triage leads to loss of 
resources, delay in treatment of patients, their 
dissatisfaction, and adverse consequences. Proper 
triage can be useful in determining the treatment and 
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facilitating the process of stabilizing the condition of 
patients and their admission [24, 25]. 
The results showed that after the virtual educational 
intervention, the triage error decreased, and the level 
of the over triage was more than the undertriage. The 
over triage is tolerable for some patients whose lives 
are not endangered. However, the optimal use of 
emergency resources may be impaired, and the 
optimal use of other patients in the emergency 
department may be disrupted. On the other hand, 
allocating the undertriage to the patient causes a 
person's health status to be endangered due to longer 
waiting times. According to studies, emergency 
departments' acceptable undertriage rate is less than 
10% [26, 27]. 
Brosinski et	 al., in a study aimed to improve the 
accuracy of triage, resulted that the rate of the 
undertriage before training was 26.3%, which was 
reduced to 9.3% after the training, and the total rate 
of triage error was reduced [28]. Ebrahimi et	 al. 
investigated the effect of triage training on triage 
nurses and emergency medical staff performance. 
They found that the rate of triage error before 
training was 57.7 and 64.1%, which decreased by 
7.7% and 23.1% after training, respectively [29]. In a 
study by Zamanpour et	al., the mean of light triage 
before intervention decreased from 2.43±4.37 to 
2.06±2.66 one month after ESI triage training. Also, 
the over-triage decreased from 1.86±4.30 to 
1.99±3.17 one month after training, which was 
statistically significant (p<0.001) and was consistent 
with the present study [30].  
In the study by Jordi et	al., the correct triage rate was 
59.6%. The undertriage rate was 26.8%, and the over 
triage rate was 13.6% [31] which was inconsistent 
with this study. In the present study, over triage was 
more than undertriage. Also, the results of Jordi et	al. 
[31] showed no statistically significant difference 
between demographic characteristics and the rate of 
triage error, which was consistent with this study. In 
the study by Mistery et	al. aimed to investigate the 
accuracy and reliability of ESI triage, the results 
showed no statistically significant difference 
between work experience and the accuracy of triage 
[32]. However, in the study of Rahmani et	al., gender 
had a decisive role in the rate of triage error, and a 
significant difference was observed between the 
correct triage performed by female nurses compared 
to men (p=0.003). The accuracy of triage performed 
by female nurses was higher [16].  
Due to the nature of the research, the lack of accurate 
recording of information by the triage nurse was one 
of the limitations that the researcher could not 
control. 
	
Conclusion	
Considering the unfavorable results of triage error, it 
is possible to reduce the rate of triage error using this 
study’s results and provide the necessary 

information to nurses, especially emergency nurses. 
Also, the adverse consequences of the undertriage 
can be reduced considering the results of this 
research in nursing students' courses and 
emphasizing their accuracy as much as possible. 
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