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Abstract: Medical sorting is aimed at assessment of disease severity and has to be carried out within a short time to determine the 
priorities for patient care and transportation to the most appropriate place for future treatment. The goal of this study was to provide an 
integrative review by analyzing the publications on the most common triage systems worldwide in order to select and implement the most 
reliable system at emergency departments. We searched for publications relevant to our comparative analysis in evidence-based medicine 
databases. A total of 1,740 literary sources were identified, of which 42 were selected for analysis. Comparative analysis of different triage 
systems may help implementing the most efficient system in Kazakhstan. The Emergency Severity Index is considered the most reliable and 
accurate tool used in international practice, and it could provide a basis for introduction of triage system at emergency departments in 
Kazakhstan. 
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Introduction  

A system for prioritizing treatment of patients based on the 
severity of their condition (triage) is essential for provisioning an 
inpatient emergency care. The emergency department is an 
important link between the ambulance service and the hospital. 
Currently all countries face increase in the number of patients 
visiting emergency departments, which provide them with primary 
access to a health care system [1]. This situation is explained by 
the lack of clinical guidelines developed for management of 
emergency pathologies at the preclinical stage [2]. The number of 
patients admitted to emergency departments cannot be predicted 
with great precision; and only a fraction of those suffers from life-
threatening diseases or conditions requiring urgent care [3], and 
not all patients are in need of immediate medical care. Therefore, 
patients with severe pathologies and life-threatening injuries 
should be identified within minutes of their admission to 
emergency departments [4]. At emergency departments, triage is 
aimed at assessing the severity of illness or injury, prioritizing care 
and transporting the patient to the most appropriate location for 
the subsequent treatment [5, 6]. Only the use of a valid and 
reliable triage system, based on world experience, could help 
ensuring the most timely and adequate treatment, to shorten the 
length of a hospital stay, which, in turn, could increase the cost-
effectiveness of diagnosis and treatment. An effective triage 
system is of particular importance in the context of mass disasters 

and epidemics, such as the COVID-19 pandemic. Currently, an 
emergency department serves the main link in triage for this 
infection. 

In post-Soviet countries, including Kazakhstan, the sorting 
algorithm is based on the principles of military surgery, which are 
relevant for massive wounds received during wars, accidents and 
disasters. There is no single triage system at emergency 
departments yet; in each hospital, triage is carried out using locally 
developed algorithms. Recently, the problem of triage has become 
more and more urgent due to a change in the demographic 
structure of the population with an increase in the proportion of 
elderly people, and growing prevalence of obesity, diabetes and 
other chronic non-communicable diseases. All these categories of 
patients tend to be admitted for hospitalization quite frequently, 
which leads to overcrowding of emergency departments and 
creates difficulties for decision-making regarding the provisioning 
of a medical care. Training of professionals in emergency medicine 
has started in Kazakhstan only in 2018, and in 2019, the residency 
program was opened. Lack of emergency clinicians, trained nurses, 
and medical professionals is associated with additional obstacles 
for triaging of patients in need of an emergency care. 

The goal of this study was to provide an integrative review via 
analyzing the publications on the most common triage systems 
worldwide in order to select and implement the most reliable 
system at emergency departments in the Republic of Kazakhstan. 
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Table 1. Characteristics of the most prevalent international five-level triage systems used at emergency departments 
Rates ATS MTS CTAS ESI 
Time before primary evaluation of a patient status 10 min. Not indicated Not indicated Not indicated 

Time before attendance by a physician 
Immediately/ 

10/30/60/120 min 
Immediately/ 

10/60/120/240min 
Immediately/ 

15/30/60/120 min 
Immediately/ 10 min, then it is not 

indicated 

Physician examination during defined time 
I – 97,5%; II – 95%, III – 
90%; IV – 90%, V – 85% 

Not indicated 
I – 98%; II – 95%, III – 90%; IV – 

85%, V – 80% 
Not indicated 

Repeated triage Not indicated On demand 
I – long; II – 15 min, III – 30 

min; IV – 60 min.; V – 120 min. 
On demand 

Pain scale 4 items 3 items 10 items 
Visual Analog Scale (10 items, > 7/10 
means the patient’s severity level 2 

Pediatric case Considered Considered Separate version of CTAS 
Considered for differentiation 

between ESI 2 и ESI 3, criteria for fever 
in the children aged < 24 months. 

List of diagnosis or key symptoms Present 52 key symptoms Present Absent 
Implementation/educational materials Limited Present Present Present 

ATS, Australian Triage Scale; CTAS, Canadian Triage and Acuity Scale; MTS, Manchester Triage System; ESI, Emergency Severity Index; I-V, triage levels. 

 

 

Materials and Methods 

The search for relevant scientific publications for the 
comparative analysis was carried out in evidence-based medicine 
databases (PubMed, Cochrane Library, Google Academy, 
ResearchGate), and those published over past 20 years were of 
interest to us. The following search filters or inclusion criteria were 
used: studies performed on people, published in English or 
Russian, and full versions of the articles. Preference was given to 
the studies of high methodological quality (meta-analyses, 
systematic reviews and cohort studies), in the absence of which 
the studies of lower methodological quality were taken into 
account. We used the following keywords: triage AND emergency 
department (number of publications (n) was equal 1,587); five-
level triage (n=25); Canadian Triage and Acuity Scale (n=40); 
National Triage Scale (n=17); Australasian Triage Scale (n=30); 
Manchester Triage System (n=15); and Emergency Severity Index 
(n=26). We removed 618 duplicate records; 1,062 records were 
excluded due to the lack of desirable information, unavailability of 
full texts, or usage of languages other than English or Russian. 
Forty-four publications out of 1,740 were selected for the 
subsequent analysis. 

Each article was analyzed for the effectiveness, reliability and 
validity of individual triage systems. In addition, we analyzed such 
indicators as time prior to primary evaluation of a patient status, 
time before attendance by a physician, physician examination 
during defined time, necessity of repeated triage, relevance of 
pediatric case, type of pain scale, list of diagnoses or key 
symptoms, and presence of implementation/educational materials 
(Table 1).  

 

Results 

The medical sorting of patients at the hospital level requires 
the development of accurate standardized criteria for evaluation 
of clinical and economic efficiency, safety, and accessibility of a 
timely medical care. The most reliable and extensively used 
worldwide triage systems are the Canadian Triage and Acuity 
Scale, Emergency Severity Index (system based on the definition of 
the severity index in emergency conditions), Australian Triage 
Scale, and the Manchester triage system [6, 7]. 

The analysis of the literature data reveals the availability of 
various approaches and the systems for triaging the patients 

requiring an emergency medical care. The main criteria to 
determine the severity status are ability to move and respond to 
stimuli; presence of acute respiratory failure or respiratory distress 
syndrome, and acute cardiovascular failure; coma score sensu the 
Glasgow scale; evaluation of major vital signs, such as pulse on the 
radial artery, restoration of capillary filling, etc. [6]. In order to 
identify patients in critically serious conditions, it is not enough to 
just register the vital signs, which could be normal due to 
compensatory abilities [8]. Therefore, to determine priorities of 
treatment, we could use various international systems ranging 
from unstructured classification (‘correct assumption’ based on 
experience) [9], a three-level ‘traffic light’ system (red for 
expressed emergency, yellow for emergency, green for non-urgent 
cases [10] to four-level (or five-level) scales [11-12]. Five-level tools 
correlate significantly with use of resources, hospitalization rates, 
duration of emergency treatment, and frequency of hospitalization 
to intensive care units or mortality rates. Comparison of different 
triage methods showed that the three-level system has insufficient 
reliability, therefore only papers describing five-level triage 
systems were included in this review [6]. 

Limitation of resources and unpredictable fluctuation of 
demands are the main problems of medical sorting and emergency 
care at the hospital stage. It is expected that hospitals could be 
able to maintain functionality up to 96 hours without external 
resources – but in order to remain functional, hospital systems 
should increase available resources or to find ways for their 
effective redistribution. Reverse triage is a way of reorienting 
hospital resources in critically ill patients by identifying and 
discharging patients who have a relatively small risk of 
complications [13]. The most difficult problem in the provisioning 
medical care is triaging of elderly patients (due to large number of 
comorbidities, atypical clinical manifestations and presence of 
complications) [6, 14]. 

The most well-known system for determining the emergency 
severity index (ESI) is a five-level triage algorithm developed in the 
late 1990s in the United States [15, 16]. ESI is an easy sorting 
algorithm that classifies patients according to severity of their 
condition and resource requirements [17, 18]. The algorithm for 
determining ESI usually includes four points for decision making: 
whether a patient is dying; whether a patient could wait for 
medical assistance; how much resources are needed to assist a 
patient and what are the vital signs of a patient? When a patient 
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condition is life-threatening, the sorting process should be 
completed, and the patient is automatically referred to the first ESI 
level. In addition, level 1 is determined in the case of severe 
respiratory distress syndrome, the need for immediate airflow 
restoration, unconsciousness, absence of pulse, and a decrease in 
Sp02 to <90%. Second ESI level is defined when a patient cannot 
wait for medical care, if there is a high risk of life-threatening 
disorders of consciousness (confusion, drowsiness, disorientation), 
or a severe pain syndrome. High risk means a condition, which 
may quickly deteriorate, or a condition requiring an emergency 
treatment. Level 2 ESI is observed in 25-35% of all patients at 
emergency departments; 50-60% of those could be hospitalized, 
and many of them could need intensive care in the nearest future. 
It is assumed that patients of the third ESI level require two or 
more resources for their treatment, and patients of the fourth ESI 
level need only one resource. Patients of the fifth ESI level do not 
require any resources; they should receive an outpatient medical 
assistance [19-23]. 

An objective assessment of a patient’s main symptom is 
sometimes sufficient to categorize the severity level as high (levels 
1 or 2 ESI) or low (levels 3, 4 or 5 ESI). However, the ESI Triage 
Research Team recommends estimating the full set of vital signs, 
including measurement of temperature, heart and respiratory 
rates, as well as a blood pressure. The severity of condition is 
determined by the indicators of vital functions and the potential 
threat to a patient’s life [6, 19]. 

Vital signs are not always the most informative for determining 
the severity of the disease [19]. At least one study has shown that 
vital signs are not necessary on all occasions in order to provide an 
initial assessment of a patient under triage. In 2002, Cooper et al. 
studied the use of vital signs to evaluate a patient status. The final 
results showed that vital signs have changed the severity level in 
8% of cases [6, 24, 25].  

The Manchester Triage System (MTS) is used at emergency 
departments in the UK and Germany. It consists of 52 units based 
on the main symptoms [16]. The key parameters, such as threat to 
life, pain, or consciousness disorder are defined for each of these 
block diagrams [26-28]. This sorting system uses certain important 
indicators as discriminators in the current flowchart [28]. The 
effectiveness of this system was demonstrated in a 2012 
retrospective cohort study aimed at assessment of the MTS 
accuracy at determining risks and priorities for the patient care 
within 24 hours of admission to emergency departments, which 
indicated that half of 139,000 patients were triaged within the 
recommended time (2-20 minutes), 88.4% of patients were not 
hospitalized, whereas 11.4% were hospitalized, and just 0.2% of 
cases were fatal [6, 29]. 

In Canada, the work of emergency departments is based on 
the use of Canadian Medical Triage and Acquired Scale (CTAS). This 
system categorizes both trauma and non-trauma cases and ranks 
them according to their severity from 1 to 5 points (where 1 is the 
highest one). This model provides a shared system of coordinates 
for both nurses and paramedics [30]. CTAS was introduced into a 
health care system in the 1990s [12, 31], and it primarily evaluates 
the time that passed from a patient admission to the examination 
by a doctor, assesses the clinical symptoms and signs in order to 
determine the severity level, including high risk of a life-
threatening condition [6]. 

Australian Triage Scale (ATS) has been used at all Australian 
emergency departments since 1994 [32]. Each level of severity has 

a certain time limit, during which a medical examination should be 
conducted. The information on how sorting process takes place in 
different hospitals and country regions is available online [6]. 

Comparative characteristics of the most common international 
five-level systems used at emergency departments are presented 
in the Table [6]. The time to an initial assessment of a 
patient’s/victim’s condition is indicated only in ATS, while the time 
from a patient’s admission to attendance by the physician is 
clearly defined in each of the triage systems as level I severity 
(need for immediate examination). In the ESI system, the time of 
examination for a patient of levels II-V is not indicated at all. The 
duration of a patient examination is specified only in the ATS and 
CTAS. The time for repeated triage is clearly defined only in the 
Canadian system, in other systems it is conducted when needed. 
The Pain Self-Assessment Scale used in various systems ranges 
from 3 points in the MTS to 10 points in the ESI. All systems 
specifically consider triaging of children. Every system, except for 
ESI, contains a list of diagnoses or key symptoms for which a 
separate triage is performed. In ESI, such symptoms are indicated 
when determining the severity level of a patient. 

Like Kazakhstan, Turkey is the country that started 
implementation of triaging with some delay. Effectiveness 
evaluation of triage system used in Turkey indicated the presence 
of some problems associated with overcrowding at emergency 
departments leading to extended wait for medical assistance. 
There is a need to combine the efforts of managers and medical 
staff from different departments in order to apply a 
multidisciplinary approach in the process of reducing the 
overcrowding at emergency departments [33-36]. To decrease the 
overcrowding at the Turkish emergency departments, Hacettepe 
University developed a symptom-based 5-level Hacettepe 
Emergency Triage System (HETS) based on ESI triage system. To 
develop this system, the main symptoms were analyzed, collected, 
and categorized into five triage levels based on the priority level 
and treatment provisioning. One hundred and twenty most 
common symptoms were distributed among triage levels [37]. 

In Kazakhstan, the triage of patients at emergency 
departments begins with registration, after which an emergency 
clinician estimates the severity of a patient’s condition, 
investigates past history, and performs physical examination. 
Electronic patient files are used to reflect all types of preclinical 
care (in accordance with the standards for emergency medical 
care), and then the treatment is prescribed. If a patient’s age is > 
60 years or a patient has concomitant somatic pathology, he or 
she is consulted by an internist and/or cardiologist shortly after 
the admission [38]. 

 

Discussion 

The need to triage the patients admitted to emergency 
departments is recognized throughout the world. Timely and 
correct distribution of patients among different groups, depending 
on their severity and the need for medical care, allows providing 
effective treatment of incoming patients, and also optimizing the 
activities provided by the medical staff. Introduction of a reliable 
triage system is among the priority tasks for public health in 
Kazakhstan. 

Five-level triage systems can be considered a gold standard in 
providing emergency medical care around the world [6]. Since 
overcrowding of emergency departments takes place all over the 
world, various emergency triage systems have undergone through 
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careful analysis, and Kazakhstan is no exception. Such systems as 
ATS, CTAS, MTS and ESI are among the most studied and 
widespread because they demonstrate a high level of validity and 
reliability [6]. However, the highest reliability, sensitivity and 
specificity were demonstrated by ESI and ATS triage systems. The 
2017 Iranian study of children admitted to emergency 
departments disclosed high reliability of ESI system with a kappa 
of 0.65-0.92 (P <0.001), while ATS had a reliability with a kappa of 
0.51-0.87. ESI sensitivity and specificity ranged from 81-95% and 
73-86%, correspondingly. For ATS, these indicators ranged from 
80% to 95% and from 74% to 87%, respectively [39]. In another 
study, the ESI sensitivity was 89% (85-93%), whereas the specificity 
was 97% (94-99%), with a positive predictive value of 68% (62-
74%) [40]. 

The analysis of published data demonstrated the successful 
introduction of five-level triage systems, which are executed by 
specially trained nurses [6]. We are sure that such systems should 
be successfully used by medical staff in Kazakhstan to improve the 
quality of medical care at emergency departments. From 2018, the 
Kazakhstani nurses were trained for principles of triage at 
emergency departments. 

At implementation of triage systems, special attention should 
be paid to the interdisciplinary approach to differential diagnosing, 
risk stratification and treatment algorithms for acute and 
emergency conditions, which should be reflected in the curricula 
of training programs. Experience of introducing the triage system 
in Australia has shown that it increased the patient safety, 
optimized the work of medical staff, and improved their job 
satisfaction. Besides, it reduced the waiting period between the 
hospital admission and examination by a physician, along with a 
length of a hospital stay. Moreover, the proportion of patients 
who left the waiting room without doctor’s examination declined 
by 50%, which improved their safety [3]. 

Some triage systems (CTAS, ATS, and MTS) have time limits in 
terms of attendance by a physician for a certain category of 
patients. The ESI system uses a different approach for patients of 
triage levels 3-5. In these cases, the goal is a prompt assessment of 
a patient condition, taking into account an existing workload of 
emergency department staff. Patients identified as level 1 priority 
should receive treatment immediately, and those who are 
classified as level 2 should receive immediate care by a nurse with 
continuous monitoring, and a doctor should examine such patient 
within a ten-minute period [6,19]. 

The waiting time to the first attendance by a physician at an 
emergency department is one of the important indicators for any 
sorting system. In the CTAS system, the patient status is 
reassessed after a certain time to detect any deterioration as early 
as possible. ESI and ATS offer re-sorting only as needed (Table 1) 
[6]. Symptom-based 5-level Hacettepe Emergency Triage System, 
created for overcrowded emergency departments in Turkey, 
demonstrated a very good agreement with ESI system with 
minimal undertriage and overtriage rates. It is easily applied by 
emergency physicians, residents, interns and triage nurses. 

Current model of emergency medical care in Kazakhstan, like 
the model used in the Russian Federation, belongs to the Franco-
German (European) model of emergency care [41]. The staff of 
emergency departments in Kazakhstan is presented by surgeons, 
trauma specialists, internists, pediatricians and medical nurses. 
Other medical professionals, who are in charge of other inpatient 
departments, could also be involved in emergency care, if needed. 

The assortment of such professionals usually includes an 
anesthesiologist, a neurosurgeon, a neurologist, an urologist, a 
cardiologist, a gynecologist, a vascular surgeon, a maxillofacial 
surgeon, and other specialists.  

In Kazakhstan, the first steps to implementation of triage 
system were taken in 2018. According to the Decree of the 
Ministry of Healthcare, all patients at emergency department are 
supposed to be distributed between three areas. The green zone is 
envisaged for non-urgent patients when hospitalization is not 
needed. The patients not requiring emergent medical care, who 
can be admitted to the inpatient department, or remain under 
observation at the emergency department for several hours; or 
when clarification and differentiation are needed, are scheduled 
for the yellow zone. Meanwhile, the red zone is left for patients in 
need for immediate medical care within an emergency 
department [42]. Until now, all hospitals of Kazakhstan use a 
three-level triage system for patients, while five-level triage 
systems are considered to be the most reliable and accurate tools 
in international practice. The three-level system was introduced to 
emergency departments in Kazakhstan, considering the realities of 
existing health care system, as it is very simple and easy for 
understanding. However, since 2020, the Republic of Kazakhstan 
Ministry of Healthcare introduced the system of compulsory 
health insurance for country citizens, and it has become necessary 
to consider the availability of resources for provisioning the 
medical care. In this regard, we believe that introduction of ESI 
system would be the most appropriate and reflecting the available 
health care resources. 

In our opinion, although the Kazakhstan system for emergency 
care experience a significant improvement over time, 
overcrowding at emergency department, along with the shortage 
of a specialized staff, remain the big challenges that need to be 
addressed in the nearest future. We still need to build capacities 
for appropriate interventions in multi-casualty incidents, disasters, 
pandemics, other special occasions (such as terrorist attacks); and 
also in chemical, biological, nuclear and radiological emergency 
situations. 

Current uncertainties and difficulties in the system of medical 
care for patients in the context of the COVID-19 pandemic have 
led to the need of developing medical sorting algorithms for 
COVID-19 at various stages of medical care. Patients with COVID-
19 may also need emergency care. In a multidisciplinary hospital, 
the problem of medical sorting of patients to prevent the spread 
of COVID-19 is very acute, since the lack of clear and 
understandable sorting rules threatens to close the hospital and 
conduct quarantine measures, which would lead to the 
impossibility of providing medical care to patients even in 
emergency situations [43, 44].  

 
Study limitations  

There is a substantial deficiency of published data on the triage 
systems used in Kazakhstan. This is due to the fact that international triage 
systems are only beginning to be introduced in this country from 2017. 
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