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Introduction
In emergency rooms (ERs), seconds and minutes are 
important for the patient because this time may determine 
the distance between the time of death, serious disability or 
return to life (1). Emergency circumstances are dangerous 
situations where the physical or psychological conditions 
of people suddenly deteriorate and immediate needs and 
appropriate measures are crucial (2). Using triage system is 
a proper approach to prioritize medical needs for patients 
in the emergency departments (EDs) (3). 
A good triage system should be able to accurately identify 
patients in need of emergency care, guiding them to the 
right path with fast access to diagnostic and therapeutic 
treatment. An incorrect triage leads to a waste of 
resources, delays in patients’ treatment, discontent and 

undesirable consequences (4). One of these triage systems 
is Emergency Severity Index (ESI) system, which in 1999, 
its first edition was developed by Wuerz and Eitel, and 
four editions have been conducted so far (1). This system 
of triage has five levels and the triage nurse classifies 
the patient based on two criteria of disease severity and 
required facilities (1-5). 
In patients’ triage, internal factors including nurses’ skills, 
experience, knowledge, personal characteristics, work 
environment, increased work, and patients’ evaluation 
are important (2). Findings of a study showed that there 
was no significant difference between nurses and doctors 
in terms of triaging patients (6). In another study, it was 
concluded that undertriage in elderly patients was still 
a problem (7). If the triage nurse does not observe the 
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Abstract
Objective: Triage refers to the evaluation and categorization of patients for better 
management to deliver services. A good triage system should be able to accurately specify 
the patients who require urgent care. Thus, this study aimed to evaluate the accuracy of 
emergency nurses in correct triage using Emergency Severity Index (ESI) triage.
Methods: In this descriptive cross-sectional study 750 patients, who referred to the 
emergency department (ED) of Sina teaching hospital, participated from 23 July to 
22 August in 2015. Participants were selected using convenience sampling method. 
The patients’ triage level was determined by physicians and nurses separately and the 
results were compared. To define the level of agreement between two groups (inter-rater 
agreement), the kappa index was evaluated. Data were analyzed using SPSS version 17.
Results: Among 750 patients, 577 patients (76.9%) were classified in correct triage group, 
90 patients (12%) in undertriage group and 83 patients (11.1%) in overtriage group. Kappa 
agreement coefficient between the ESI triage level of physicians and nurses was 0.659 
(95% CI: 0.646-0.667). There was statistically significant difference between the triage level 
of physicians and nurses (P < 0.001).
Conclusion: This study showed that there was moderate agreement between the triages 
of physicians and nurses. It seems that improving nurses’ skills and knowledge might 
increase the accuracy of emergency nurses in patients’ correct triage. Therefore, planning 
programs based on training correct triage for emergency nurses is strongly suggested. 
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principles of triage in classification of patient, a mistake 
as overtriage or undertriage will happen which can be 
dangerous for patients who are at this level and need life-
saving measures (1). 
Undertriage refers to situations where the triage nurse 
estimates the patient acuity less than the actual level and 
causes delay in patient’s treatment. Overtriage refers to 
situations where the triage nurse estimates the patient 
acuity higher than the current and makes the physicians 
visit the patient instead of the really ill patient. In terms 
of the complications for the patient, undertriage is more 
dangerous (6-9). No reasonable amount is defined for 
these two states but the goal is to reach undertriage below 
10% (7). Neglect of risky situations and lack of proper 
interpretation of vital signs are the main reasons for 
undertriage. Undertriage in ED can lead to side effects 
for hospitalized patients during their stay in hospital, and 
on the other hand, overtriage mainly creates problems in 
the consumption of resources and diverting medical staff 
from other important activities in the hospital (3). 
Sina teaching hospital is a general hospital affiliated 
to the Tabriz University of Medical Sciences having 
internal, poisoning, surgery, urology, burns, dermatology, 
orthopedics wards and four intensive care units. ED of 
this center is a general ward and each year approximately 
40 000 patients are admitted with different complaints 
(10). Every month, about 3000-3500 patients are admitted 
to this ED. So, proper diagnosis of patients needed triage 
is necessary. The aim of this study was to (a) evaluate the 
accuracy of emergency nurses in patients’ correct triage 
using ESI and (b) determine the number of undertriaged 
and overtriaged patients.

Methods
This descriptive cross-sectional study was conducted 
on 750 patients who referred to the ED of Sina teaching 
hospital from 23 July to 22 August in 2015.
To calculate the sample size using Morgan table and 
considering α = 0.05 and reliability of 99%, sample size 
was estimated 650 patients. Considering the possible 15% 
loss of sample, 750 patients were chosen to increase the 
accuracy of the study. 
Inclusion criteria included patients admitted to the ED 
of Sina hospital over a period of one month (23 July-22 
August) in 2015. Exclusion criteria included incomplete 
records of patients. All ethical requirements were met 
in the study and information of all patients remained 
confidential.
To collect data, we used two questionnaires. The first 
questionnaire included demographic information for both 
patients (age, sex, date, time of patient’s referral and cause 
of admission) and nurses (age and gender of the triage 
nurse, work experience based on years of working in the 
ER, triage level by the nurse). In addition, triage level was 
determined by the physician in re-triage in the second 
part of the questionnaire. Hospitalization, discharging 
from ED and mortality were considered as the outcomes.
The second questionnaire, ESI, is a five-level ED triage 

algorithm that provides clinically relevant stratification of 
patients into five groups from 1 (most urgent) to 5 (least 
urgent) on the basis of acuity and resource needs. The ESI 
is unique among triage tools, by including both acuity and 
resource needs in the system of categorizing ED patients 
(11,12). This standard and national index is used by 
emergency team in all EDs of hospitals in Iran. Tanabe et 
al confirmed the high reliability of five-level triage, and 
reported a high reliability for it (Kappa = 0.89) (13). Some 
studies reported that ESI is a valid and reliable method for 
better allocation of resources and better classification of 
patients to get appropriate treatment (14,15). 
In the first moment of the patient’s admission to ER, 
demographic data (age, sex, date, time of patient’s 
referral and cause of admission) were obtained. The 
initial assessment of the triage nurse was registered in the 
national standard triage checklist and the level of patient’s 
triage was determined. Finally the patient was admitted. 
After visiting the patient, the physician compared the 
triage level determined by himself with the triage level 
assessed by the nurse, and in case of any differences, the 
physician in charge conducted a re-triage. Two emergency 
medicine specialists (faculty members) of Sina hospital 
ED had cooperation to determine the exact level of triage 
and stated their opinions on the triage and re-triage levels. 
If there were any discrepancies, a third person (emergency 
medicine specialist or a faculty member) was negotiated. 
Data were analyzed using SPSS statistical software (model 
number: 17.0.1, SPSS Inc, Chicago). Data distribution 
normality was evaluated using Kolmogorov-Smirnov test. 
Descriptive tests included mean ± standard deviation 
(SD), frequency and percentage. Chi-square test was used 
to compare qualitative data. Kappa agreement coefficient 
was used to determine the agreement between triage 
levels of the nurse and physician. A P value of <0.05 was 
considered statistically significant. 

Results
The majority of patients (52.8%) were male. Most of them 
(79.1%) were married. Mean ± SD of the patients’ age was 
41.79 ± 20.64 years. Most patients (96.4%) were referred 
to the ER by their family. 
37.1% and 74.8% of patients were admitted to the ER in 
the night shift and during the working days respectively. 
67.6% of patients were discharged. 
Regarding the accuracy of triage nurse, 577 patients 
(76.9%) experienced correct triage, 90 patients (12%) were 
undertriaged and 83 patients (11.1%) were overtriaged. 
Table 1 compares nurse’s triage and the physician’s final 
triage. There was statistically significant difference 
between the triage carried out by physicians and nurses (P 
<0.001). Kappa coefficient agreement between the nurse’s 
triage and the final triage by the physician was 0.659 
(95% CI: 0.646-0.667), which showed an average level of 
agreement between the two groups. 
The majority of patients (86.8%) were triaged by female 
nurses and most of them (78.5%) experienced correct 
triage. But 11.1% experienced overtriage and 10.4% 
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experienced undertriage. On the other hand, 66.7% of 
patients were triaged by male nurses experienced correct 
triage. In this regard, 11.1% experienced overtriage and 
22.2% experienced undertriage. There was statistically 
significant difference in the accuracy of triage by male and 
female nurses in the ED (P = 0.003), indicating that the 
triages by female nurses were more correct. The average 
working time of nurses in the ED was 2.53 ± 1.95 years 
(minimum: one year and maximum: 8 years, median: 2 
years). 
The frequency of correct and incorrect triage based on the 
years of work in the ED is shown in Table 2. As the table 
shows, many of the patients identified as undertriage were 
categorized by nurses with one year of work experience. 
The ideal triages were conducted by nurses with six years 
of work experience. 
Table 3 shows the triage error in various work shifts, 
working days and holidays. As the table shows, there was 
a significant difference in triage error between different 
shifts (P = 0.039); undertriage was higher at night, while 
overtriage was higher in the morning. Based on working 
days and holidays, there was no statistical significant 
difference in the triage error (P = 0.077).

Discussion
According to the findings of this study, there was moderate 
agreement between the triages of physicians and nurses.

Table 1. Comparison of nurse’s triage and physician’s re-triage

ESI level (Nurse)
 ESI level(Physician)

ESI level 1 ESI level 2 ESI level 3 ESI level 4 ESI level 5
ESI level 1 13 1 0 0 0
ESI level 2 12 127 9 2 1
ESI level 3 2 47 291 27 15
ESI level 4 0 5 20 134 29
ESI level 5 0 0 1 3 12

Table 2. The relationship between nurses’ experience and correct 
triage

Occupational 
history

 Triage accuracy
True level Undertriage Overtriage

1 146 (68.5%) 38 (17.8%) 29 (13.6%)

2 281 (81.7%) 26 (7.6%) 37 (10.8%)

3 74 (76.3%) 11 (11.3%) 12 (12.4%)

6 14 (82.4%) 2 (11.8%) 1 (5.9%)

7 26 (81.3%) 4 (12.5%) 2 (6.3%)

8 36 (76.6%) 9 (19.1%) 2 (4.3%)

Table 3. Triage error in various work shifts, and working days and holidays

Time
Triage accuracy

True level Undertriage Overtriage P value

Shift

Morning 182 (80.2%) 15 (6.6%) 30 (13.2%)

0.039Evening 188 (76.7%) 34 (13.9%) 23 (9.4%)

Night 207 (74.5%) 41 (14.7%) 30 (10.8%)

Day
Working Day 433 (77.2%) 73 (13%) 55 (9.8%)

0.077
Holiday 144 (76.2%) 17 (9%) 28 (14.8%)

According to Esmailian et al, the triage of nurse and doctor 
overlapped in 90% of cases and weighted Kappa was 94% 
(6). But in the study of Goransson and von Rosen, only 
58% of nurses’ triage was acceptable (16). Abbasi et al 
also determined that the accuracy of nurses’ triage was 
low (17). On the contrary, Worster et al found a high 
accuracy for nurses’ triage (18). Quick and accurate triage 
of patients in the ED is the key to successful performance 
and in the case of selecting improper level of triage based 
on misreading or ignoring patients’ variables and triage 
criteria, nurses will face triage errors. Undertriage and 
overtriage are important errors in the triage by nurses (3). 
To reduce overtriage, it is recommended to use a simple 
and functional triage system (11). EDs’ managers need 
accurate information to improve the quality of triage and 
reduce errors to ensure correct implementation of triage 
and identify nurses’ needs and gaps in training (3). 
The triage done by a nurse has high credibility like the 
triage conducted by the doctor (4). It should also be 
noted that triage is a practical work, but without adequate 
knowledge, we can never expect a proper function (4,12). 
Buschhorn et al found that the agreement between the 
triage of trained nurses and pre-hospital emergency staff 
was moderate (19). 
According to Kariman et al, the sensitivity of ESI in 
identification of old patients who should receive life-
preserving interventions was low (5). As Platts-Mills et al 
reported, this can be related to the fact that nurses did not 
triage patients directly; they only referred to the patient’s 
past medical history (15). 
Although the majority of patients experienced correct 
triage, but 12% experienced undertriage and 11.1% 
experienced overtriage. The triage error rate was higher 
than our considered rate (10%) which is consistent with 
the finding of Källberg et al (20). Furthermore, the most 
common contributing factor to triage error was human 
error, in line with the finding of Källberg et al (20). 
According to the findings, with increasing the years of 
work and age in ED, triage error rate in emergency nurses 
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is reduced. This is consistent with other studies (21-25). 
Emergency nurses Association of America states that 
triage nurses must have at least 6 months of experience in 
emergency (2). But other studies have found that there is 
no direct relationship between the work experience and 
the scores obtained in triage knowledge questionnaire 
(21,26). Considine et al reported that factual knowledge 
may be more important than years in emergency nursing 
or triage experience in triage decision accuracy (23). 
Based on the findings, undertriage was higher at night, 
while overtriage was higher in the morning. This is in line 
with Göransson et al study (25). A possible explanation 
is that triage nurses have high accuracy in patients’ triage 
in the morning because they pay attention to everything. 
While at night, undertriage is higher probably due 
to fatigue and high level of admitted patients. This is 
consistent with other studies (27,28). 
One of the best interventions to reduce the triage error rate 
is to provide necessary triage trainings to staff members 
of the triage unit and continuous monitoring of their 
performance (3). Triage training affects nurses’ knowledge 
and performance in the ED (12). Problem-based ESI triage 
training can significantly reduce the duration of triage by 
triage nurses and improve their performance (1). 

Conclusion
The present study showed that there was moderate 
agreement between nurses and physicians in triage level. 
It can be concluded that many triage education programs 
are needed to improve accurate triage decision making in 
nurses. According to the large number of referred patients 
in early hours of the night and high level of undertriage in 
the night shifts, it is recommended to have two nurses in 
the ED at these times to prevent errors. 
This study has several limitations. First, there were a 
limited number of experienced nurses in the ED due to 
the lack of human resources. Therefore, this may affect 
results and increase the rate of triage errors.  Next, the 
impact of triage error on the quality of services to patients 
and their outcome was not assessed. Further studies are 
recommended to assess the impact of triage error on the 
patients’ outcome.
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