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Original Article

Objective: To determine the effects of triage education based on emergency severity index (ESI) on promoting 
the knowledge and performance of nurses and qualitative indices of emergency department.
Methods: This study was a quasi-interventional study being performed in Vali Asr Hospital of Fasa University 
of Medical Sciences during 2012. For this purpose, 50 members of staff including nurses and technicians of 
emergency medicine in the Emergency department with the inclusion criteria for participation were selected. 
Data collection instruments included a questionnaire consisting of two parts, (personal characteristics, and 
knowledge) and the performance assessment checklist was prepared. Content validity was used to determine 
the validity. The test-retest method and quder-Richardson 20 were applied to determine the reliability of the 
questionnaire. Interobserver reliability and the correlation between the two observers and imaging modalities 
were measured to determine the reliability of the performance checklist. The questionnaires and checklist were 
completed by the participants before, 2 days and 6 weeks after completion of the training. Workshop in two 
9-hour sessions was provided which consisted of lectures, questions and answers. 
Results: The triage scores were 10.7±3.1, 17.8± 1.6 and 16.1±2.3 before, 2 days and 6 weeks after training, 
respectively. Triage performance score increased from 48.9 ± 9.9 before training to 59.8 ± 7.6, two days after 
training and to 59.7 ± 8.1 six weeks later (p=0.001). In addition to triage training of the nurses the emergency 
department qualitative indices were impressively upgraded. Other results showed that there was no significant 
correlation between individual characteristics and personal knowledge of triage score 6-week after training 
(r=0.018, p=0.126). However, significant positive correlation was found between nursing work experience, work 
experience in emergency ward and type of employment and performance scores 6 weeks after training (r=0.258, 
p=0.032). 
Conclusion: The results of the present study showed that triage education influences the practice and knowledge 
of nurses and improves the qualitative indices of emergency department. Therefore, it is recommended to 
include theoretical and practical training of triage for nurses in hospitals.

Introduction

The emergency departments are the crucial 
centers of hospitals that admit nearly 30 million 

patients across Iran each year [1]. In recent decades, 
hospitals have been confronted with a great number 
of patients due to various factors such as population 
growth, increased intentional and unintentional 
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injuries, drug abuse, etc. [2]. Meanwhile, the number 
of emergency departments has not been increased 
substantially in recent years [3]. The primary 
mission of emergency department is providing the 
best care possible in the shortest time [4]. But most 
emergency departments do not have the necessary 
and appropriate facilities for referrals of patients 
[5]. Overcrowding in emergency departments is 
considered as a serious problem in all parts of Iran. 
Sometimes patients wait more than 60 minutes and 
this is especially important when care is delayed, 
leading to patients’ dissatisfaction [6]. The basic 
strategy to resolve this problem is usage of a triage 
system or prioritizing patients based on their clinical 
status [7]. The triage in the emergency department 
refers to setting time or allocating resources required 
by patients, searching for ways to provide care for 
patients in more urgent need, and keeping the 
patients with less severe illness waiting [8]. Currently, 
five-levels of emergency severity index (ESI) triage 
system is used due to the simplicity, ease of training, 
and a comprehensive conceptual and operational 
approach of the emergency departments in most 
hospitals in the world, particularly in Iran. In this 
system, patients are classified into five priorities 
based on the severity ranging from immediate to 
delay. Moreover, in regard to the severity of the 
disease, ESI also considers the facilities and resources 
of the patient in the triage area [9]. Nurses are the 
main anchors of triage in hospitals. The main role of 
the triage nurse is determining the priority of careful 
clinical care of patients [10]. Triage nurse must have 
appropriate training and experience in emergency 
nursing triage, decision making and emergency 
nursing cares [11]. Although there are a few studies 
regarding this subject, in 2005, Taheri et al. declared 
that the triage nurses’ knowledge and performance 
were low in hospitals of Kerman University of 
Medical Sciences [10]. In another research, Mirhaghi 
et al. found that the knowledge of triage nurses in 
hospitals of Sistani Baluchistan was not efficient 
[11]. A study carried out in Australia, reported that 
42% of nurses did not receive triage training and 
14% said they were not yet sufficiently prepared to 
take up this assignment despite attending the triage 
classes [12]. Generally these studies have shown that, 
unfortunately, there are still serious concerns over 
triage nurses’ knowledge since triage is performed 
by nurses in hospitals who have not acquired related 
sufficient knowledge [13]. In our country, triage 
training is indispensable to emergency personnel 
during and after their education because of the new 
triage system set up in medical centers nationwide 
and the lack of university culture required for this 
practice [14]. Iran is one of the ten countries in the 

world with high frequency of events and the fourth 
country in Asia. .In this context, accident-related 
traumas are very common and thus the triage time 
for trauma is of particular importance. Therefore 
employing experienced and skilled nurses for the 
triage in emergency department, and teaching 
them how to properly perform triage can prevent 
many deaths, disabilities, and additional costs of 
treatment [15]. Historical data also show that the 
triage and emergency nurses play most important 
role in research and court cases and consequently 
they are exposed to more risk of attack and abuse. 
Thus, formal training in triage improves the 
effectiveness of triage nurses and with improved 
confidence they will be prepared to perform more 
efficiently [16]. According to the study of Kelly et 
al. nurses should be trained in the field of triage, 
especially emergency education in triage and it is 
believed that a good emergency nurse should be 
adept in triage [17]. Since triage is the start of the 
first clinical patient care, precision, accuracy, time 
of triage, decision making and analyzing the results 
reflect the performance of each hospital’s emergency 
department [5]. For evaluating the performance of 
emergency department in hospitals, we can examine 
the results of performance indicators in this section 
[18]. Five indexes such as “average time to triage 
patients at each level”, “percentage of temporary 
patient’s discharge with personal satisfaction”, 
“percentage of cases handled in less than 6 hours”, 
“ percentage of successful cardiopulmonary 
resuscitation (CPP), and “percentage of patients 
leaving the emergency room within 12 hours” are 
considered as qualitative indexes of emergency 
department [19]. Many factors influence the 
promotion of the indexes and undoubtedly one of 
them is the knowledge and performance of nurses in 
triage [20]. The aim of this study was to determine 
the effects of triage education based on emergency 
severity index (ESI) on promoting the knowledge 
and performance of nurses and qualitative indices 
of emergency department.

Materials and Methods

Study Population
This research was a quasi-experimental study 

conducted in Vali Asr hospital affiliated with Fasa 
University of Medical Sciences during 2012 and 
comprised 50 members of staff in the emergency 
department including nurses and emergency 
medical technicians. The inclusion criteria were the 
willingness to participate in research, working in the 
emergency department and having an experience 
in the emergency department for at least 6 months. 
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The study protocol was approved by the institutional 
review board (IRB) as well as ethics committee of Fasa 
University of Medical Sciences and all the participants 
provided their informed written consents.  

Questionnaire
Information was collected through a questionnaire 

including both the awareness and profile, along 
with performance evaluation form. Content validity 
of the questionnaire was confirmed by a number of 
teachers and academics specializing in emergency 
medicine triage nurseand familiar with the issues 
concerned. The test-retest method was applied to 
determine the reliability of the questionnaire. The 
correlation coefficient between the total scores of 
the questionnaires was 0.80 and Quder–Richardson 
20 for internal consistency of questions was 0.95. 
For determining the reliability of the measurement 
technique of the form and the imaging modalities, 
the results were simultaneously assessed by 
two independent observers. The percentage of 
agreement between the observers proved to be at 
least 88.6% and at most 97.8%. The questionnaire 
consisted of the following three parts:
1. Demographic characteristics included age, sex, 

type of degree, marital status, nursing experience, 
working in the emergency department, CCU, 
ICU, dialysis wards, employment status, average 
weekly shift in the emergency department and 
rotations in shifts which was completed by the 
participants before attending the workshop. 
Measuring the knowledge of triage was carried 
out by questionnaires which consisted of 
20 multiple-choice questions about nurses’ 
knowledge such as triage and prioritizing patients, 
understanding of common cardiac arrhythmias 
and their treatment, airway management 
and basic and advanced cardiopulmonary 
resuscitation. Each question contained only one 
answer. The correct answer was given score 1, and 
wrong answer assigned as zero and there was no 
negative point for any question. Subjects showed 
a minimum score of zero and a maximum score 
of 20. According to the answers given, the level of 
nurses’ knowledge was categorized into 3 distinct 
levels. Scores between 0 and 7 were considered as 
poor between 8 and 14 as moderate and from 15 
to 20 as good knowledge.

2. Performance evaluation sheet. This was a 
standard form containing 20 questions. The items 
were in accordance with the triage nurse job 
description approved by the Ministry of Health and 
Medical Education. They were sent to the hospitals 
across the country for launching the triage system 
in the spring of 2012. The 20 questions in the form 
were scored as perfect (4 points), good (3 points), 

moderate (2 points), and poor (1 point). 

Study protocol
The subjects of the study were evaluated by one of 

the researchers during morning and afternoon daily 
work shifts and the scores were calculated. Scores 
from 20 to 40 were considered as poor, 40 to 60 
average, 60 to 80 good, and 80 as high-performances. 

The questionnaire and performance evaluation 
form were completed before, two days, and six weeks 
after training by the participants and researchers. The 
participants were divided into two groups of 25 to 
attend the workshop, 9-hour lectures and a workshop 
on the use of educational aids held for each group. 

Statistical analysis
The data were analyzed using descriptive and 

inferential statistical tests, ANOVA, t-independent 
and repeated measure ANOVA tests using SPSS 
software (SPSS, Chicago, IL, USA) version 16. The 
data on the emergency department qualitative 
indices for 3 months before and 3 months after the 
workshop provided by the hospital department were 
analysed along with their corresponding changes.

Results

The demographic information of the patients is 
summarized in Table 1. According to Tables 2 and 
3, the average triage score of the participants in the 
study increased from 10.7±3.1 before training to 
17.8±1.6, two days after training and 16.1±2.3, six 
weeks after training (p=0.001) . On the other hand, 
before training, 14% of the employees had a poor 
knowledge of triage, about 72% average and about 
14% were in the good range. The knowledge in 98% 
of the employees was considered as good and 2% as 
moderate two days after the training. In 76% of the 
employees the knowledge was good and in 24% it was 
moderate after six weeks of training. Interestingly, 
two days and six weeks after training, the knowledge 
was not rated as bad in any of the employees.
Before training, the triage performance score 

significantly improved from 49.8 ± 9.9 to 59.8 ± 7.6 
two days after training and to 59.7 ± 8.1 six weeks 
after training (p=0.001). In terms of performance 
20% of emergency staff were good, 66% moderate 
and 14% were poor. The performance in 44% of 
the personnel in the emergency department triage 
was good and 66% were moderate two days after 
training. Six weeks after training, half of the teaching 
personnel in the emergency department triage 
showed good and the other half exhibited moderate 
performance (Tables 4 and 5). Interestingly, the 
performance in none of the employees was rated as 
bad two days and six weeks after training. However, 
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the findings in Tables 2 and 4 reveal that knowledge 
scores decreased from 17.8 to 16.1 and performance 
scores from 59.8 to 59.7 six weeks after compared 
with two days after training. The mean scores of 
knowledge and performance were lower over time 
and the difference between the mean of the two 
entities was significant (p=0.001).

In the period of 3 months before to 3 months after 
the intervention, the mean time of triage patients 
at level 2 reduced from 4.3 to 3.2 minutes and, the 
mean time of triage patients at level 3 increased 
from 5.2 to 5.6 minutes. Patients’ triage at level 1 was 
equal to 1 minute and remained unchanged (Table 
6). The percentage of temporarily hospitalized 

Table 3. Distribution of subjects according to scores of knowledge of triage, before training, 2 days and six weeks after training of 
triage in Vali Asr Hospital at Fasa University of Medical Science, 2012.

Emergency Staff 
knowledge

Before training Two days after training Six weeks after training

Abundance Percentage Abundance Percentage Abundance Percentage

Good (15-20) 7 14% 49 98% 38 76%

Moderate (8-14) 36 72% 1 2% 12 24%

Poor (0-7) 7 14% - - -
Total 50 100% 50 100% 50 100%

Performance score of participants in the plan Mean Standard 
deviation

Maximum
score

Minimum
score p-value

Performance score before training 49.8 9.9 71 34

0.001Performance score after 2 days of training 59.8 7.6 75 46

Performance score after 6 weeks of training 59.7 8.1 78 43

Table 4. Comparison of performance scores before training, 2days and 6 weeks after it in Vali Asr Hospital of Fasa University of 
Medical Sciences, 2012.

Triage education effects on emergency room staff knowledge

Table 2. Comparison of knowledge scores before training, 2 days and 6 weeks after training of triage in Vali Asr Hospital of Fasa 
University of Medical Sciences, 2012.

Knowledge score of participants in the plan Mean Standard 
deviation

Maximum
score

Minimum
score p-value

Knowledge score before training 10.7 3.1 15 6
0.001Knowledge score after 2 days of training 17.8 1.6 20 15

Knowledge score after 6 weeks of training 16.1 2.3 20 10

Table 1. Demographic information of the 50 participants of the study.

Grouping Category Number Percent
Sex Male 25 50

Female 25 50

Age (years) ≤25 21 42
>25 29 58

Worked in the emergency department (years) ≤ 2 24 48
>2 26 52

Education Associate degree 15 30
Bachelor degree 35 70

Marital Status Married 20 40
Single 30 60

Nursing Experience (years) ≤ 3 32 64
> 3 18 36

Employment Type
Official 17 34
Contract 15 36
Planning 18 30

Experience in specific wards Encompass 0 0
Do not  encompass 50 100

Status of rotation shift Yes 50 100
No 0 0

Weekly average shift (hour) 50-70  26 52
70-100  24 48
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patients leaving with personal responsibility 
increased from 7.6% to 8% and the percentage of 
such patients leaving the emergency room within 12 
hours, reduced from 19.9% to 18.8%.The average 
percentage of successful CPR performed in the 
emergency department increased from 28.6% for 
62.6%, and the percentage of patient care under 
6 hours was 100% at both times and remained 
unchanged. There was no significant relationship 
in the area of   knowledge between individual 
characteristics and personal knowledge of triage 
score six weeks after training (r= 0.018, p=0.126). 
However, there was a significant relationship 
in the area of   performance between the type 
of employment, work experience and nursing 
experience in emergency department triage scores 
six weeks after  training (r=0.258, p=0.032).

Discussion

According to the results obtained, the level of 
knowledge and practice in triage after intervention 
was higher than before training. The pre-training 
knowledge of workers was moderate but was good 
after the training and none of them exhibited poor 
knowledge.  The performance of most participants 
before and after training was moderate and 
good respectively and none of the participants 

showed poor performance after training, a finding 
consistent with that of Haghdust et al. in Rasht [20]. 
The comparison shows that the mean knowledge 
scores and performance scores decreased over 
time so that significant difference was observed in 
two areas. Several studies have examined the issues 
of stability of knowledge and skills over time, as 
reported by Corner and Wilson–Barnett’s study. 
Although training improved the performance of 
new nurses,in regard to  the care of cancer patients, 
the performance declined after 3 months [21]. Thus, 
the impact of training is reduced over time and 
there is a need for continued education [22]. In this 
area, Gould (1991) stated that continued education 
for nurses are needed, because most of them had 
forgotten or  paid  less attention to the practical 
aspects of what they have already learned [23].
Other findings of this study indicated that the 

workshops held on the promotion of “percentage 
of successful CPR”, proved effective in regard 
to average time to triage patients at level 1 to 3, 
and three other indices, percentage of patients 
care followed in less than 6 hours, percentage 
of temporarily hospitalized patient leaving with 
personal responsibility, percentage of short term 
hospitalized patients leaving the emergency 
room within 12 hours. Reduction in the index of 
percentage relating to temporarily hospitalized 

Table 5. Distribution of subjects according to scores of the triage before training, two days and six weeks after it in Vali Asr Hospital 
of Fasa University of medical science, 2012.

Emergency Staff 
knowledge

Before training Two days after training Six weeks after training
Abundance Percentage Abundance Percentage Abundance Percentage

Perfect(80) - - - - - -

Good(60- 80) 10 20% 23 44% 25 50%

Moderate(40-60) 33 66% 27 66% 25 50%

Poor(20-40) 7 14% - - - -

Total 50 100% 50 100% 50 100%

Index 3months before training 3months after training

Average time in level 1,2,3 triage patients

Average time in 
level 1 triage

1 min
Average time in 

level 1 triage
1 min

Average time in 
level 2 triage

3.4 min
Average time in 

level 2 triage
2.3min

Average time in 
level 3 triage

5.2 min
Average time in 

level 3 triage
5.6min

Percentage of patients care following under 6 
hours               100% 100%

Percentage temporary hospital patients out of 
the emergency room within 12 hours 19.9% 18.8%

Percentage temporary patient's leaving with 
personal responsibility 7.6% 8%

Percentage of successful CPR 28.6% 62.6%

Table 6. Effect the of education triage on qualitative indices of  the emergency department at intervals of three months before and  
three months after training in Vali Asr Hospital of Fasa University of Medical Sciences, 2012.
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patients leaving the emergency room within 12 
hours, and an increase in the index of percentage 
of temporarily hospitalized patients leaving with 
personal responsibility 3 months before training 
compared with corresponding values 3 months 
after intervention can be attributed to the higher 
number of patients admitted during this period. 
In addition to the knowledge and performance of 
emergency nurses, other important factors affecting 
patient’s condition include   the emergency services, 
the number of hospital admissions and special 
and formal processes, educational hospitals and 
even insurance for quantifying these parameters, 
especially in the last third indicators [20]. Also our 
study did not show any significant relationship 
between individual characteristics and personal 
knowledge of triage score six weeks after training.  
Furthermore, the findings of this investigation was 
consistent with those of Taheri and colleagues in 
2005 [10] in Kerman but were in contrast with those 
of Haghdust et al. research [20]. In Haghdust and 
colleagues’ study, there was a significant relationship 
between marital status and mean shift in knowledge 
of triage two weeks after training [20]. The present 
study also showed a significant relationship between 
the scores related to the type of employment, 
practical background and experience in emergency 
nursing experience, and triage performance 
six weeks after training. Performance scores of 
personnel with experience of more than three years 
were higher than those with less than three years 
and the difference between them was statistically 
significant. These results are consistent with those 
of Taheri et al., [10] study. They reported that triage 
performance scores six weeks after training was 
higher in personnel with experience of more than 
two years compared with those with less than two 
years experience, and the difference between them 
was statistically significant. Taheri and colleagues 
concluded that there was a relationship between 
work experience and performance in emergency 
department triage score [10]. Kriengsoontornkij 
et al. expressed that working experience in the 
emergency department was associated with more 
success in triage [24]. According to these findings, it 
is better to use experienced nurses in the emergency 
departments for triage of patients. In this study, the 
mean score of triage function in permanent and 
contract staff was higher than other personnel and 
the difference was statistically significant. This result 
was consistent with those of Taheri et al. research 
[10]. The improvement in the performances of the 
employees, contract employees and contractors of 
the project is required for two reasons. The first 
is insufficient clinical experience of unemployed 
nurses and a lack of skill in performing health care 
procedures. In a descriptive study conducted on 

the surgical wards novice nurses in 1999, Charmley 
showed that nurses cannot use the knowledge 
learned in the clinical care of the patient because of 
reasons  such as stress related to  a new task, worries 
about not having sufficient time  for patient’scare, 
and the amount of work [25]. The second reason 
is organizational commitment which referred to 
the level of the personnel’s involvement in the 
organization and their interest in cooperation 
[26]. According to Baron and Greenberg [27], 
the employment and performance status impact 
organizational commitment. Official organizational 
commitment is usually stronger than all other 
conditions of employment, because of creating a 
higher sense of job security. The more sense of job 
security according to the type of employment, the 
more organizational commitment and it causes 
individuals in the organization to function more 
efficiently [28]. In a study of Ashoori et al in Esfahan 
in 2012 it was concluded that the efficiency level of 
the employed nurses in the patients with feeding 
tube is weaker than the contract nurses and the 
reason for this was that having a stable employment 
and a high sense of job security reduced the incentive 
for nurses to learn and had a direct impact on their 
skills performed [28].

In conclusion, according to the positive impact of 
education on knowledge and performance of nurses 
and improvement in qualitative index of emergency 
department, continued nursing education and 
practical triage are suggested for all personnel engaged 
in the emergency departments. Another point to 
consider is that because of the importance of triage 
and its impact on clinical outcomes of patients, it is 
recommended not to use low experienced employees 
for triage in emergency departments. This study 
showed that there are numerous areas for research 
on triage. The effect of education on pediatric 
triage the  knowledge and performance of nurses in 
emergency department, assessment of the knowledge 
and performance of emergency department nurses 
regarding triage for particular patients, comparison 
of the quality of patient triage by nurses, physicians 
and emergency medical technicians in the emergency 
department are the subjects for  further studies.
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