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Background: Chest patient is the most common symptom in coronary artery disease, 
but its diagnosis is a complex issue and high mortality is attributed to this symptom. 
Therefore, the timely diagnosis and treatment is essential. The present study was 
conducted to determine the effect of implementation of cardiac triage scale on time 
indices in patients with chest pain. 
Methods: In this clinical trial study with control group, study population was the patients 
referred to emergency ward of Farabi hospital in Mashhad in 2014. 60 patients were 
selected purposefully and then were randomly allocated into intervention and control 
group. The patients in intervention group were triaged through using cardiac triage 
scale by researcher and in control group through emergency severity index and by 
nurse. Data analysis was done through using descriptive statistics, Chi-square and 
Mann Whitney in SPSS 21. 
Results: The beginning of 6-hours hospitalization (p < 0.001), the time of the first visit 
by specialist (p < 0.001) and the time of the first electrocardiogram (p < 0.001) in 
intervention group was shorter than the control group. 
Conclusion: The results of the study showed that the special triage of cardiac patients 
can decrease the time of assessment and caring of them. Thus, the using of this 
method is recommended for early care of cardiac patients. 
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1. Introduction 
 

Cardiovascular diseases are among the most 
common disorders associated with severe 
consequences, which significantly affect the 
mortality rate and lifestyle of the patients.1 Delayed 
diagnosis or evaluation of cardiac patients 
undoubtedly increases the possibility of 
complications and mortality.2 This is because cardiac 
deaths (e.g., myocardial infarction) often occur 
within the first few hours after the onset of 
symptoms and ventricular dysrhythmias.3 Therefore, 
cardiac patients must refer to the hospital 
immediately after the manifestation of the symptoms 
in order to receive appropriate clinical 
measurements.4 

Chest pain is considered the most frequent 
symptom of coronary artery disease as the majority 
of cardiac patients refer to emergency departments 
with this evident symptom. Despite the availability of 

various modern assessment tools, detection of 
coronary artery disease remains a complex 
healthcare issue, as well as the most intricate 
challenge faced by emergency department 
physicians and nurses.5 According to statistics, 5% of 
acute myocardial infarction cases and 4.6% of the 
patients with unstable angina are not diagnosed 
accurately, and 60% of the hospitalizations in such 
cases are unnecessary due to improper diagnosis.1 
On the other hand, complexity of the detection of 
cardiac diseases may prevent early diagnosis and 
lead to delayed treatment.6 Triage or sorting is 
carried out in order to prioritize emergency cardiac 
patients for diagnostic and therapeutic procedures. 
Furthermore, triage is applied to identify the patients 
who are not able to wait until visitation by a 
physician. Qualified triage nurses are responsible for 
the prompt and precise detection of a small 
percentage of cardiac patients requiring emergency 
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care. Moreover, these nurses must prioritize other 
patients who do not need emergency care and are 
able to wait for medical evaluation.7 In fact, triage of 
patients is a hierarchical decision-making process, 
through which the patients are classified based on 
the severity of their condition. As an inherent 
element of healthcare management, triage is 
employed in providing health care for emergency 
patients in emergency units and is considered an 
imperative concept in emergency sections.8 

Accurate triage is the key to the success of 
emergency departments in every hospital. Triage 
errors are likely to occur due to the assignment of 
inaccurate triage levels by nurses due to the 
misconception or unawareness of the variables and 
triage criteria of the patients. This leads to the 
under-triage of cardiac patients, which prolongs their 
waiting time and delays early care causing the 
deterioration of patient conditions.1 

Triage errors occur due to several reasons, 
including the lack of knowledge regarding high-risk 
conditions and improper interpretation of vital signs 
of patients.9 Under-triage of cardiac patients is 
associated with delayed diagnosis and treatment, 
which might lead to various complications or even 
death. In emergency departments, under-triage 
could cause complications during the hospitalization 
of patients. Therefore, decreasing the rate of under-
triage is a major healthcare concern in emergency 
units.10 

Triage criteria primarily aim to prevent delayed 
provision of emergency care in high-risk patients.11, 

12 Furthermore, the main principle of this scale is to 
identify and isolate the patients who require 
emergency care, as well as to prioritize those who 
are able to wait for physician visitation without 
problems.13-15 During the past two decades, several 
standard triage scales have been developed, which 
are mainly applied based on the severity of patient 
conditions.16 

Currently, the Emergency Severity Index (ESI) is 
an effective triage system used for cardiac patients in 
emergency departments. ESI classifies patients into 
five levels based on disease severity and the 
required facilities. In this system, the role of nurses is 
to determine the severity of patient conditions based 
on the defined algorithm. Although ESI offers a 
general approach to evaluate the severity of disease, 
it does not contain specific guidelines regarding the 
cardiovascular risk factors. As such, emergency 
nurses are responsible for decision-making in this 
regard. This could lower the possibility of bias in the 
triage of cardiac patients, thereby preventing 
inaccurate triage and prolonged treatment process.11 

Previous studies have denoted errors in the 
application of conventional triage scales. For 
instance, findings of Mirhaghi et al. (2011) indicated 

that emergency unit nurses in Sistan-Baluchistan 
province (Iran) classified 48% and 8.57% of cardiac 
patients as higher priority and low-priority cases, 
respectively.16 Similarly, Kamrani et al. (2013) 
reported the rate of under-triage to be 23.7% in the 
hospitals affiliated to Shahid Beheshti University of 
Medical Sciences in Tehran, Iran.17 These findings 
signify the loss of the “golden time” to provide care 
services for high-risk cardiac patients. Triage errors 
are associated with the delayed identification of 
high-risk patients. Considering the complex nature 
of cardiac diagnosis, disregard of chest pain 
complaints by emergency nurses may lead to severe 
complications and deferred treatment of 
cardiovascular patients. Given the sensitivity and 
complexity of cardiac diagnosis, developing a new 
triage scale with superior quality is essential to 
reducing the time interval between the referral of 
patients with cardiac symptoms and initial 
electrocardiography (ECG) in order to optimize the 
quality of care. This study aimed to evaluate the 
effect of the implementation of a cardiac triage scale 
on the time indices of patients with chest pain 
referring to emergency departments. 
 
2. Methods 

 
2.1. Design 

 
This clinical trial was conducted with a control 

group on the patients referring to Farabi Hospital of 
Mashhad, Iran in 2014.  

 
2.2. Participants and setting 

 
In this study, Sample size was calculated at 30 

patients per each group based on a pilot study using 
the following formula, (ρ1=0.28, ρ2=0.0,                
Z1-α/2=2.58, Z1-β=0.64). 

Patients were selected via purposive sampling 
and randomly divided into two groups of 
intervention and control. For the random allocation 
of patients to the study groups, we used the obverse 
and reverse method. Control subjects were triaged 
by a triage nurse based on the ESI, while patients in 
the intervention group were triaged using the 
cardiac triage scale designed by the researcher. 

Inclusion criteria of the study were as follows: 1) 
referral to emergency department with chest pain 
complaint; 2) age of 18-65 years; 3) no history of 
chest trauma and 4) available contact number for 
follow-up (obtained from the patients or their 
companions). Patients with inaccurate or incomplete 
clinical records and those transferred to other clinics 
were excluded from the study. 
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2.3. Instruments 
 

Research instruments were forms of triage time 
indices and demographic characteristics, cardiac 
triage scale, and ESI triage system. Collected data 
included age, gender, systolic blood pressure, 
diastolic blood pressure, pulse rate, respiratory rate, 
arterial blood oxygen saturation, and date and time 
of the recording of time indices. 

With regard to triage time indices, we recorded 
the following data for the intervention and control 
groups: time of entering and leaving the triage room, 
time of the first visit by a general practitioner, time of 
checking practitioner orders by a nurse, starting time 
of the six-hour hospitalization, time of the first visit 
by a specialist, and time of the initial ECG. Triage 
time index forms were attached to the clinical 
records of patients, and all the medical team 
members were asked to complete the section 
regarding their function in the due time. 

ESI is a common instrument with easy 
application consisting of five levels of emergency 
department triage, which categorizes emergency 
cardiac patients through the simultaneous 
evaluation of disease severity and treatment. The 
ESI triage system was first developed by Richard 
Wuerz and David Eitel in 1999. According to this 
scale, the triage nurse must classify the patients 
based on two criteria of disease severity and 
required care facilities. Disease severity is 
determined by the assessment of cardiovascular risk 
factors, warning signs, and vital signs, while the 
required care facilities are determined by a qualified 
emergency nurse.11, 18 This method of triage is 
regularly used in the emergency department of 
Farabi Hospital, and all the triage nurses engaged in 
this unit are familiar with the function and 
application of the ESI triage system. 

In this study, a cardiac triage scale was designed 
based on valid resources19-21 by the researcher and 
specialists of cardiology, emergency medicine, and 
nursing, and the validity of this scale was evaluated 
as well. This scale consisted of four stages; in the first 
stage, the vital signs and arterial blood oxygen 
saturation of the patient were controlled. If the vital 
signs accorded with the specified limits presented in 
form A, the patient would be assigned to triage level 
one. By this method, patients with critical conditions 
waited for a shorter time to be visited by a physician 
and were immediately transferred to the 
resuscitation room. In the second stage of the triage 
scale in this study, high-risk patients received clinical 
evaluation. If these patients were classified as high-
risk based on the predetermined criteria due to the 
presence of specific symptoms in their medical 
records, the third stage of triage would be carried 
out. 

At this stage, ECG was performed on the 
patients and in case of ST-segment elevation, left 
bundle branch block or arrhythmia, the patient 
would be classified as triage level one. However, in 
the absence of electrocardiographic criteria, the 
patient was considered as triage level two. If the 
patient did not meet the criteria of the second stage, 
he/she would enter the fourth stage of decision-
making. If the patient met the criteria of the fourth 
stage, he/she would be assigned to triage level three; 
otherwise, the patient would be classified as triage 
level four (Figure 1). 

Categorization of patients using the cardiac 
triage system in this study was similar to the 
classification of the ESI triage system. In the ESI, 
patients with the highest acuity are assigned to triage 
level one, and those with the lowest acuity are 
classified as triage level five. However, due to the 
exigency of care provision for cardiac patients, level 
five was not defined in our cardiac triage system. 

In this study, consistent instruments were used 
to measure the vital signs of emergency cardiac 
patients. All the devices, including the pressure 
gauge (NFOR), pulse oximeter (Nellcor), and SANE-
IE ECG machine (made in China), were investigated 
in terms of equivalent form reliability, and their 
correlation-coefficient with similar instruments was 
confirmed as well. 

 
2.4. Data Collection 

 
In the intervention group, upon the referral of 

the patients to the triage room, they were inquired 
by the researcher regarding their major complaint, 
and the triage process initiated after providing a 
focused, concise history of the patients. In addition, 
vital signs and demographic data of the patients in 
the intervention group were recorded. In case of 
suspected acute coronary syndrome (irritating pain 
for more than 20 minutes or occurring more than 
twice within the past 24 hours), ECG was performed 
on the patients in the triage room. Afterwards, the 
triage level of the patients was determined according 
to the cardiac triage criteria based on patient 
conditions, clinical complaints, and 
electrocardiographic changes. In the next stage, 
patients were transferred to a suitable place (e.g., 
emergency ward one or two, blue or purple medical 
room), and transfer times were recorded in triage 
time index forms. 

 In Farabi Hospital of Mashhad, emergency 
ward one is responsible for receiving patients with 
triage level one and performing cardiopulmonary 
resuscitation, while emergency ward two attends to 
patients with triage level two providing temporary 
six-hour hospitalization.  
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In this study, cardiac patients with triage levels 
three, four, and five were visited in the blue medical 
room, purple medical room, and clinic, respectively. 
For the accurate implementation of the five-level ESI 
triage system, sampling was carried out in the clinic 
of Farabi Hospital considering the adequate 
equipment and segregation of triage rooms based 
on different levels in this healthcare center. 

In the control group, triage was performed by a 
triage nurse. Similar to the intervention group, 
complaints of these patients were investigated, and 
vital signs were measured and recorded as well. 
Following that, patients were classified into different 
levels based on the common ESI triage algorithm 
(Figure 2). 

 
 
 
 

2.4. Ethical considerations  
 
Required permits were obtained from the authorities 
of Mashhad University of Medical Sciences and the 
selected hospital, and study protocol was approved 
by the Ethics Committee of this university.  

 
2.5. Statistical analysis 

 
Data analysis was performed in SPSS version 

21 using descriptive statistics (mean and standard 
deviation). In addition, Chi-square test was used to 
compare gender, and Mann-Whitney U test was 
applied to compare systolic blood pressure, diastolic 
blood pressure, heart rate, respiratory rate, arterial 
blood oxygen saturation, age, and mean of triage 
time indices between the intervention and control 
group

 

 

 

                       

 

  

  

   

 

 

 

 

 

     

 

 
 

Figure 1. Process of patient triage in intervention group (cardiac triage) 
 

 

A) Vital sign measurement 
• 30<breathes<8 per min 
• Oxygen saturation<80% 
• Heart rate<45 beats per min 
• 180<systolic blood pressure<90 mmHg 
• Diastolic blood pressure>100 mmHg 
• Severe, unbearable chest pain  
• Killip class II, III and IV 

     Level One 

B) Clinical assessment 
• Sharp pain    
• Pain enhancement 
• Pain duration>20 min 
• Occurrence≥2 times within the past 24 hours or while resting 
• History of diabetes, dialysis, cardiovascular diseases, 

hypercholesterolemia, hypertension, aspirin or tobacco use, family 
history of cardiovascular diseases  

•  (Body mass index>25 kg/m2) 
• Age>65 years 
•  Killip class I 
• Pulse rate<45 beats 
• Respiratory rate≤8 per min 
• Oxygen saturation≤75% 
• Systolic blood pressure≤90 mmHgm 
• Diastolic blood pressure≥90 mmHg 

 

• C) Checking ECG 
•  ST-segment elevation>1 mm in two 

contiguous leads or more 
• ST depression≥0.5 mm in two contiguous 

leads or more 
• T-wave inversion>1 mm in two contiguous 

leads or more with non-dominant R wave 
• Left bundle branch block  
• Arrhythmia 

• D) General clinical evaluation 
• Lack of high-risk cardiovascular features   
• Different pain than chest pain (sharp, stabbing, 

without spreading to the jaw, hands, and neck, 
sensitivity to touch) 

•  40<age<65 years 
• No history of chest trauma  

  Level Four 

      Level Two 

     Level Three 

       Yes 

No 

No 

No 

Yes 

Yes 

No 

https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&sqi=2&ved=0ahUKEwjn4_aY6LLOAhWHQY8KHew7A_AQFggcMAA&url=http%3A%2F%2Flifeinthefastlane.com%2Fecg-library%2Fbasics%2Fleft-bundle-branch-block%2F&usg=AFQjCNGBLwvd6tVHagop8y-Knst036BiLg&sig2=CIRcNRYeP-f84bC5_Ctrfw&bvm=bv.129389765,d.c2I
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Figure 2. Process of patient triage in control group (ESI triage system) 

 

Level one: patients requiring critical care and life-saving measures. 
Level two: patients with lower priority compared to level-one patients (not able to wait). 
Level three: patients requiring more than one diagnostic facility. 
Level four: patients requiring only one diagnostic facility. 
Level five: patients not requiring any facilities. 

 

3..Results 
 

Demographic characteristics of the participants 
are presented in Table 1. According to the 
information in this table, there were no significant 
differences between the demographic variables of 
the two groups. 

Although the length of stay in the triage room 
was slightly higher in patients of the intervention 

group compared to the control group, our findings 
indicated that the starting time of the six-hour 
hospitalization (P<0.001), time of the first visit by a 
specialist (P<0.001), and time of the initial ECG 
(P<0.001) were significantly lower in the 
intervention group compared to the control group 
(Table 2). 

 

Does the patient need life-saving measures? 
Is the patient about to die? 

 

Is the patient at risk? 
Is the patient lethargic or sleepy? 

Does the patient have severe pain? 

  How many facilities are required?  

 Level Five  Level Four 

Heart rate>100 
Respiratory rate>20 

Oxygen saturation 92% 

 

 Level One 

  Level Two 

 Level Three 

Yes 

No 

No 

Zero cases One case Two or more cas 

No 

        Are vital signs in the danger zone? 

Yes 

Yes 
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Table 1. Demographic characteristics of patients 

 

 

Variables 

Group Intervention Control  

p N (%) N (%) 

Sex Male 18 (60) 16(53.3) **0.60 

Female 14(46.7) 12 (40) 

Systolic blood pressure, M±SD 143.0±22.0 146.0± 21.75 **0.75 

Systolic blood pressure M±SD 85.0±10.42 86.67±7.58 **0.63 

Pulse M±SD 79.93± 12.11 79.90± 11.47 **0.91 

respiration M±SD 14.57±2.76 14.80 ±2.02 **0.63 

Arterial blood oxygen saturation M±SD 91.70 ±3.04 91.73±3.38 **0.84 

Age M±SD 48.30  ± 9.11 46.30± **0.62 

                                        * Chi-square ** Mann-whitney test 
 
 

Table 2. Comparison of mean of time indices in intervention and control group 
 

time indicators (Minuets) intervention control *p 

M±SD M±SD 
Duration of the entry and exit of the room triage 4.0 ± 0.00 2.0 ± 0.01 6.32 

Duration of the first visit to general practitioner 16.0 ± 0.04 16.0 ±0.04 0.120 

Physician advise 28.0±0.04 32.0±0.11 0.055 

Physician check-up time by emergency nurse 27.04 ±  0.04 37.0± 0.11 <0.001 

Duration of the first visit to specialist 49.0 ± 0.09 73.0 ±0.26 <0.001 

Duration of the first electrocardiogram 7.0±22.0 21.0 ± 10.0 <0.001 

                                               * Mann-whitney test 
 
4. Discussion 

 
According to the results of the present study, 

cardiac patients who were triaged using the 
designed cardiac triage scale were evaluated and 
received medical care within a shorter time 
compared to the patients who were triaged using the 
ESI system. Therefore, given the importance of 
implementing urgent and appropriate care for 
cardiac patients, an accurate, specific protocol must 
be followed in case of patients with chest pain 
referring to emergency departments. 

In a study, Widgren et al. (2011) claimed that 
use of appropriate triage in emergency departments 
could lead to the prompt and accurate evaluation of 
patients within a shorter time. Considering the 
demanding nature of emergency care, this method 
could eliminate unnecessary healthcare measures 
and provide emergency patients with effective care 
immediately after referral. Statistics are suggestive of 
a significant difference in the implementation of 
triage systems by trained personnel compared to 
untrained counterparts,22 which is in line with the 
results of the current study. In our study, nurses of 
the control group were not specialized triage nurses 
and had rotational shifts, and each clinical shift had 

a different triage nurse. On the other hand, triage 
was performed by a trained, qualified triage nurse in 
the intervention group. Although the method of 
triage employed in the present research differed 
from the study by Widgren et al., assessment of the 
vital signs of patients upon referral to the emergency 
department was emphasized in both these scales, 
which could explain the congruity of the findings. 

In a review study, Ebadi et al. (2014) reported 
that the majority of patients with myocardial 
infarction received necessary medical care after 
more than three hours since the onset of cardiac 
symptoms.23 This finding, which is consistent with 
the results of the present study, highlights the 
paramount importance of implementing cardiac 
triage as it depicts the low efficacy of common triage 
systems for emergency cardiac patients. 

In another research, Dehghani et al. (2012) 
investigated patient waiting time for receiving 
medical, nursing and paraclinical services in the 
emergency department of Shahid Sadoughi Hospital 
of Yazd, Iran. Using a triage form, the researchers 
determined the average time of patient examination 
by a general practitioner, implementing primary 
clinical measurements, consultation, and ECG to be 
3, 6, 19 and 19 minutes, respectively. This finding is 
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inconsistent with the results of the current study,24 
and the difference in this regard could be due to the 
variations in study populations. 

In a retrospective study, Atzema et al. (2010) 
reported that the average time interval from referral 
to the hospital until the initial ECG was 12 minutes. 
Furthermore, the researchers denoted the 
importance of reconsidering ESI triage system for 
cardiac patients. Unlike the current research, Atzema 
et al. did not design a specific triage system; 
nevertheless, they emphasized the significance of 
revising the ESI triage system.20 

In another study in this regard, Ferlini et al. 
(2016) noted the necessity of performing ECG in the 
triage of patients with suspected cardiac disorders. 
Correspondingly, it was stated that hospitals with a 
special site to carry out ECG in emergency 
departments had significantly faster and more 
accurate triage processes. This finding is in 
congruence with the results of the current study.25 In 
their research, Jabbary et al. (2011) evaluated the 
amount of time wasted before receiving diagnostic 
and therapeutic services in cardiovascular patients. 
According to the findings, patient waiting time from 
obtaining physician prescription until performing the 
initial ECG was 55 minutes, while the time interval 
between emergency department referral and the 
final visitation by a physician was 19.5 minutes. 
Despite the lack of a standard triage scale, results of 
the mentioned study are consistent with our findings 
in the control group, which highlight the importance 
of using specific scales in the triage process of 
patients with cardiovascular diseases.26 

In this regard, Arslanian-Engoren et al. (2010) 
conducted a study aiming to improve decision-
making and minimize the length of accurate triage 
process for cardiac patients. To do so, emergency 
nurses received training, and the results indicated 
that training of emergency nurses on the triage of 
cardiac patients had a significant effect on accurate 
decision-making within the shortest time.6 This is in 
line with the findings of the current study. It is also 
noteworthy that in the present study, triage of the 
patients was performed by the researcher in order to 
ensure the proper implementation of triage and 
reduce the possibility of errors. 

The main limitation of the current research was 
that the standard intervention in the control group 
was performed by a nurse, while the main 
intervention was implemented by the researcher, 
which might have affected the final results. 

5. Conclusion 
 

According to the results of this study, 
implementation of a cardiac triage scale in 
emergency departments positively affects triage time 
indices in patients with chest pain. Implementation 
of a specialized triage scale is crucial in the 
emergency unit of every hospital, especially in case 
of patients with severe diseases (e.g., myocardial 
infarction), in which shortening the waiting time of 
patients to receive medical care and treatment is of 
paramount importance. Therefore, it is 
recommended that specific triage scales be 
developed and implemented for emergency 
cardiovascular patients. Furthermore, it is suggested 
that future studies in this regard train emergency 
department nurses on this protocol, so that they are 
able to examine triage time indices during the 
implementation of triage. 
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