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Introduction: Triage is prioritizing patients by disease severity in the shortest possible time. Proper triage 
increases the quality of patient care services, increases patient’s satisfaction, decreases patient waiting time, 
decreases mortality, and enhances emergency department efficiency.
Objectives: The aim of this study was to evaluate the concordance of triage performed by nurses with ESI 
standard, at Rasoul Akram and Haft Tir hospitals, which are the most important educational centers of Iran 
University of Medical Sciences.
Patients and Methods: This is a cross-sectional design study done in 2019. The study population is patients 
referred to Rasoul Akram and Haft Tir hospitals. A sample of 800 patients was selected. In this study, we 
determined how triage level were determined and compared with triaging by emergency medicine assistant. 
Data were analyzed by SPSS 23.  
Results: Out of 800 samples, the highest triage level was related to level three (79.1%) and levels two, 
four and one were in the next levels. 13.5% of the cases were not properly triaged according to the ESI 
standard and the adaptation coefficient (kappa) between the triage level specified in the patient file with the 
emergency severity index (ESI) triage level between physician and nurse was 58%, which was a significant 
difference (P < 0.001). The relationship between correct triage leveling and patients’ complaints was 
significant (P < 0.001).
Conclusion: Nurses triage education about appropriate triage and ESI tool should be one of the most urgent 
topics and priorities of the studied hospitals. Over triage causes resources wasted and under triage may harm 
the patient’s health.

Abstract

Citation: Tavakoli 
N, Abbasi S, Tayebi 
A. Concordance of 
triage performed with 
emergency severity 
index in the emergency 
departments of Rasoul 
Akram and Haft 
Tir hospitals. J Prev 
Epidemiol. 2020;5(1):e11. 
doi: 10.34172/
jpe.2020.11.

jprevepi.comhttp

Introduction
Emergency situations are high-risk 
situations in which the physical or mental 
condition of a person is suddenly affected 
and he/she require prompt, basic, and 
appropriate action as needed (1,2). Triage is 
the patient prioritization process based on 
the severity of the illness in order to perform 
the best treatment in the shortest possible 
time, which is on the basis of the patient 
need in the emergency department (3,4). 
The purpose of triage in the emergency 
department is to answer the question, “At 
this time and for particular patient, what 
priority should be given in relation to other 
patients in the emergency department?”(5). 
Triage is performed prior to admission 
and patients in need of cardiopulmonary 
resuscitation are in the first priority. Triage is 
performed by a nurse or general practitioner 
who has at least one-year experience in 

the intensive care unit and four years in 
the emergency department. In the study of 
Safari et al discussing a variety of world-wide 
triage methods, one of the most commonly 
used tools was ESI standards (6). The ESI 
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standard is a five-level hospital triage tool. In addition 
to specifying which patient should be visited first, it 
indirectly determines what level of facilities and resources 
are needed to serve the patient. In this system, patients are 
divided into five immediate to delayed priorities based on 
the severity of the illness and the severity of the disease. 
This tool is a useful and promising tool that can be used in 
all urban and rural emergencies and public and university 
hospitals (7). 

Objectives
Various studies have shown that using the ESI standard 
improves emergency department performance by reducing 
patient triage time and it is also a valid and reliable tool for 
triaging in emergencies department (8-10). Triage is done 
by a nurse in educational hospitals in Iran. Therefore, in 
this study, we evaluate the concordance of triage performed 
by nurses with ESI standard, at Rasoul Akram and Haft 
Tir hospitals, which are the most important educational 
centers of Iran University of Medical Sciences.

Patients and Methods 
Study design
This is a cross-sectional descriptive study conducted in 
2019. The study sample was patients referred to Rasoul 
Akram and Haft Tir hospitals. In this study, the sample 
of 800 patients was selected from 400 of Rasoul Akram 
hospital and 400 from Haft Tir hospital. The Sample was 
selected from the available/easy sampling method during 
the study period and since the triage has been done by the 
nurse in the hospital, the accuracy of triage level performed 
according to ESI standard was reviewed by the emergency 
medicine assistant.

Ethical issues
Human rights were respected in accordance with the 
Helsinki Declaration 1975, as revised in 1983. The ethical 
committee of Iran University of Medical Sciences (Ethical 
code# IR.IUMS.FMD.REC.1397.170) approved the study. 
The informed consent was taken from the patients as well 
as from parents and first relatives. This paper was extracted 
from the specialty medical thesis in emergency medicine of 
Afrooz Tayebi (Thesis#793) in Iran University of Medical 
Sciences Faculty of Medical (Emergency Department).

Statistical analysis
The data were analyzed by IBM SPSS 23 statistical package 
(SPSS Inc, Chicago, IL, USA). Results were analyzed using 
descriptive statistics methods, frequencies, cumulative 
frequency percentage and charts. To analyze the data, 
kappa test, independent t test, chi-square test, and one-
way ANOVA were conducted. To report results, 5% was 
considered as significance level.

Results
Of the 800 patients studied, 481 (60%) were male and 319 
(40%) were female. Table 1 shows information on triage 
levels performed in 800 cases by nurses in the studied 
hospitals. The highest frequency of triage level was related 
to level three (79%) and then levels two, four and one were 
in the next grade. The rate of concordance between the 
levels of actual triage specified in the patient records with 
the level of ESI triage standard was assessed. According to 
Table 1, it is clear that the kappa value is 58%, indicating a 
significant difference (P < 0.001). Therefore, according to 
this value, the concordance is moderate and the observed 
level is statistically different with the expected level. 
Finally, of the 800 cases, 107 were not properly triaged.

In Table 2, the difference in vital signs difference between 
the patients with correct triage and incorrect triage. The 
age of patients in the group with incorrect triage was 
higher than that of the correct group and this difference 
was significant (P = 0.003). In addition, respiratory rate 
was significantly different between the two groups (P = 
0.008). Additionally, pulse rate was higher in the incorrect 
triage patients and lower oxygen saturation level compared 
to the correct triage patients.

Table 3 shows the relationship between correct triage 
level and type of complaint and referral. In people with 
chest pain, malaise, and multiple traumas incorrect triage 
level is higher. In patients with chest pain 17.1%, malaise 
16.9% and in patients with multiple trauma 16.8%. Finally, 
the relationship between correct triage level and the cause 
of the complaint was significant (P < 0.001).

The results of Table 4 show the relation of triage level 
with treatment outcome (discharge, hospitalization, death, 
and referral). Incorrect level of triage was more in death 
and referral layers. Incorrect level of triage was 25% in 
death layer and 18.7% in referral layer. This difference in 

Table 1. Triage concordance with ESI

Triage level
ESI level

Total
1 2 3 4

1 12 (63.2) 0 (0) 2 (0.3) 0 (0) 14 (1.8)

2 6 (31.6) 69 (70.4) 59 (8.8) 0 (0) 134 (16.8)

3 1 (5.3) 29 (29.62) 600 (89.6) 2 (15.4) 632 (79)

4 0 (0) 0 (0) 8 (1.2) 11 (84.6) 19 (2.4)

Total 19 (100) 98 (100) 670 (100) 13 (100) 800 (100)
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the layers indicates no significant difference (P = 0.41). 
The accuracy of triage level in Haft Tir hospital is more 
than Rasoul Akram hospital (P < 0.001).

Discussion
In the present study, as the results showed, 800 triaged 
patients’ documents were assessed by the Emergency 
Medicine Assistant. The majority of the sample were 
male (60%). Rasoul Akram and Haft Tir hospitals are 
the trauma centers in Tehran city and naturally, as men 
are more exposed to trauma, so they have a larger sample 
size. The results of Table 1 showed that 79.1% of patients 
were in third level of triage. In the Dehnadi et al study, 
8% of patients had acute, 52% emergency, and 38% non-
emergency conditions, indicating that the majority of 
patients were in semi-acute conditions (level three) (11). 

In the Kamrani and colleagues’ study, most patients were 
triaged at level three (12). In the Nicole study, patients 
were triaged according to ESI at level one 0.25%, level two 
9.4%, level three 37%, level four 32% and level five% 21 
(10). Incorrect triage was more common in patients with 
chest pain (17.1%), malaise (16.9%) and multiple trauma 
(16.8%), and this relationship was significant in the present 
study. Kappa coefficient was 58% in this study, 107 out of 
800 cases were not properly triaged, indicating a significant 
difference between triage level of nurse and emergency 
medicine assistant. This adjustment showed the moderate 
concordance of nurses’ triage with ESI standard. Incorrect 
triages in Rasoul Akram hospital were more than Haft Tir 
hospital. While both are trauma center hospitals, Rasoul 
Akram hospital is larger and more comprehensive hospital 
than Haft Tir hospital and the variety of patients may cause 
inaccurate triage but Haft Tir hospital has mostly trauma 
patients and there is less variety of patient’s referred. On 
the other hand, this difference may be due to the higher 
level of education and more appropriate performance 
of the nurses at Haft Tir hospital than Rasool Akram 
hospital. In the study by Kariman et al, The coefficient of 
agreement (kappa) between physician-nurse triage levels 
was 87%, which was higher than our study (13). In the 
Esmailian and colleagues’ study, the kappa coefficient 
between physician and nurse was 94%, in Jafari’s study; 
82%, in Rahmani and colleagues’ study; 65%, in Nicole’s 
study; 92%, in Rutschmann and colleagues’ study; 84.1% 
and in Savatmongkorngul and colleagues’ study, the 
kappa coefficient between physician and nurse was 69%. 
All kappa coefficients were higher than our study (14-
18). In study by Mirhaghi et al, which compared nurses 
and physician’s triage with the gold standard, triage of 
nurses, physicians and experts was 0.54, 0.45 and 0.81, 
respectively which were in line with gold standard (19). 
In a similar study by Seyedhosseini-Davarani et al, 81% 
of physicians and 96% of nurses were in compliance with 
the gold standard (20). In the study by Rahmani et al, as 
in our study, there was a significant relationship between 
physician and nurse triage. However, in studies of triage 
concordant between the nurse and the pre-hospital 

Table 2. Mean difference in vital signs

Variable Triage group Mean Standard deviation T P value

Age
Correct 37.25 20.38

-3.02 0.003
Incorrect 43.72 21.35

Blood pressure
Correct 120.46 17.52

-0.91 0.37
Incorrect 122.55 21.86

Pulse rate
Correct 81.73 9.32

-1.61 0.11
Incorrect 83.78 21.15

Breath rate
Correct 16.24 1.92

-2.67 0.008
Incorrect 16.81 2.27

Oxygen saturation level
Correct 96.13 2.16

-1.87 0.06
Incorrect 95.51 3.18

Body temperature
Correct 37.24 0.23

0.97 0.34
Incorrect 37.21 0.24

Table 3. Relationship between triage grouping and cause of complaint

Cause of complaint
Triage level

Total
Correct Incorrect

Direct trauma 297 (92.2) 25 (7.8) 322

Malaise 108 (83.1) 22 (16.9) 130

Multiple trauma 104 (83.2) 21 (16.8) 125

Valve trauma 62 (91.2) 6 (8.8) 68

Stomach ache 44 (88) 6 (12) 50

Chest pain 29 (82.9) 6 (17.1) 35

Others 49 (70) 21 (30) 70

Total 693 (86.7) 107 (13.3) 800

Table 4. Relationship between triage and outcome type

Cause of complaint
Triage level

Total
Correct Incorrect

Discharge 621 (87.1) 92 (12.9) 713

Hospitalization 44 (86.3) 7 (13.7) 51

Death 15 (0.75) 5 (0.25) 20

Referral 62 (81.3) 3 (18.7) 16

Total 693 (86.7) 107 (13.3) 800
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technician, the kappa coefficient was lower than our 
study (21,22). Vital signs in the respiratory and oxygen 
saturation indices were significant in our study, meaning 
that patients in the incorrect triage had significantly 
higher respiratory rate and lower oxygen saturation than 
those in the correct triage group. There was no significant 
difference in other vital signs. However, in the study by 
Rutschmann et al, the relationship between vital signs and 
triage level was significant (17). Given the sophisticated 
equipment available today in hospitals’ emergency care, 
training in the correct measuring and registration of 
vital signs can greatly assist in proper triage according to 
the ESI. In the Ng and colleagues’ study, triage training 
according to ESI improves nursing performance in correct 
triaging (9); also, the relationship between age and triage 
level was significant and age was higher in the incorrect 
triage patients than in the correct triage, indicating that 
age was a factor affecting the nurse’s mind in the triage. 
This finding was different from the study by Kamrani 
et al, who found no significant relationship between age 
and triage level (12). Around 89.1% of the patients were 
discharged from the hospital but this discharge could be 
with the consent of the physician or discharge against 
medical advices. About 2.5% of the patients also died. The 
results of our study showed that there is no significant 
relationship between treatment outcome and correct 
triage. As a result, incorrect triage diagnosis cannot be 
a factor in the change in treatment outcome. However, 
in the study by Kariman et al, the relationship between 
treatment outcome and triage level was significant (13). 
In the study by Esmailian et al, the treatment outcome was 
44.1% hospitalization, 52.6% discharge, and 3.3% death, 
which death percent was higher than our study (14). In the 
study by Wuerz et al, The relationship between triage level 
and treatment outcome was not significant and 80% of 
patients were alive, 9% were dead and 11% were uncertain 
(7).

Conclusion
Of the 800 cases reviewed, 107 were not properly triaged 
(13.3%). This percentage can be indicative of nurses’ 
inaccurateness at the time of triage or insufficient training 
of nurses in patient triaging. Of the 107 incorrect triages, 
44 were under triage and 63 were over triage. In over triage 
patients, patients go to a level with higher urgency than 
what they need, resulting in emergency beds and resources 
allocated to a patient with less urgency need and under 
triage can endanger the patient’s life over time because the 
urgency of the patient’s treatment needs is underestimated 
than the actual need. Therefore, proper triage planning, 
especially in Rasoul Akram hospital, should be a priority 
in the emergency department.

Limitations of the study
Access to patient records and corrupted, illegible or 
unavailable triage sheet (missing) in a number of cases 

that caused the files to be changed and as a result wasted 
time.
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