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Abstract
Background In order to assign treatment priorities of patients who presenting to emergency departments
(ED), various triage scales have been developed around the world. In china, four-tier triage scale was
recommended by a national triage guideline that published by the central Chinese government. After that
a four-tier triage system, used only in tertiary hospitals in Shenzhen, was published by the Public Hospital
Administration of Shenzhen Municipalitfy in August, 2013 (Shenzhen Triage System, SZTS). But the
ability in predicting admission and in-hospital mortality with the four-level triage scale for patients
presented in emergency department was unclear. This research aimed to assess the prognostic value of
the SZTS by examining the association between triage levels and clinical outcomes in adult patients.

Methods Patients 18 years of age or older, who were triaged category 1, 2 or 3 in the emergency
department (ED) from May 17, 2017 until September 27, 2017, were enrolled. This study evaluated an
association between triage level and in-hospital mortality, ICU admission and general ward admission by
using multivariable logistic regression analysis. Receiver operating characteristic curves were used to
assess the predictive ability of SZTS in determining in-hospital mortality, ICU admission and general ward
admission.

Results There were 383 patients enrolled in the study. More urgent triage level were signi�cantly related to
a higher proportion of in-hospital mortality, ICU admission and general ward admission. The OR for in-
hospital mortality (OR 11.6, 95% CI 5.8-22.9, p<0.001), ICU admission (OR 14.4, 95% CI 7.4-27.7, p<0.001)
and general ward admission (OR 10.6, 95% CI 1.4-79.2, p=0.022) were greater at triage level 1 compared
to triage level 2 and level 3. The AUC for in-hospital mortality, ICU admission and general ward admission
prediction of SZTS was 0.838, 0.830 and 0.792, respectively.

Conclusions This study suggests that triage levels were associated with general ward admission, ICU
admission and in-hospital mortality, and SZTS showed good performance for clinical outcomes
prediction.

Background
It is a global reality that emergency departments are overcrowded. In order to prioritize timely treatment
for patients who present to emergency departments, triage scales have been implemented [1–5]. Hence,
triage plays an important role in emergency medical care. Various triage scales have been developed
around the world and are used to assign treatment priorities for patients presenting to emergency
departments according to the severity of their condition [6–8]. In China, a national triage guideline was
published by the central Chinese government in September, 2012 [9]. It promotes a four-tier triage scale
that categorizes patients as endangered (level 1), critically ill (level 2), acute (level 3) and not acute (level
4). However, triage systems developed in different cities are not all the same in China [10,11].

According to China’s national standard, a triage standard for hospitals in Shenzhen was published by the
Public Hospital Administration of Shenzhen Municipality in August, 2013 [12]. This standard also
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categorizes patients into four levels according to the presenting complaint and questions about
potentially aggravating patient factors. Each triage level was assigned a color type, and each triage level
indicates a maximum waiting time for the provision of emergency treatment. Red is assigned to triage
level 1, which encompasses life-threatening cases and demands aggressive and immediate interventions.
Red is also assigned to level 2, which includes serious cases with a potential threat to life requiring
treatment within 10 minutes. Yellow is assigned to level 3, which includes cases with urgent, acute
symptoms without a potential threat to life requiring treatment within 30 minutes. Green is assigned to
level 4, which includes patients with mild or non-urgent conditions without evidence of deterioration,
requiring treatment within four hours.

Previous studies have shown that triage levels were related to certain patient outcome variables, such as
hospital admission, ICU admission and in-hospital mortality [2,13–15]. Level 1, level 2 and level 3 are
de�ned as urgent patients with a higher proportion of serious adverse events, such as hospital admission
and mortality, compared with level 4, which is de�ned as non-urgent patients [13,16]. However, no
validation studies using data from real world practice have been conducted on the triage standard
published by the Public Hospital Administration of Shenzhen Municipality. A study, using clinical data
obtained in an ED, was therefore conducted to assess the validity of the triage standard published by the
Public Hospital Administration of Shenzhen Municipality.

This study hypothesized there would be an association between triage levels and clinical outcomes.
Since there is a lack of a gold standard for acuity, this study used markers such as general ward
admission, ICU admission and in-hospital mortality, as was done in previous validation studies of triage
systems. It was estimated that there would be a higher proportion of general ward admissions, ICU
admissions and in-hospital mortality when the triage level was more urgent.

Methods

Study design
This study is a prospective observational study and was conducted in the ED of a tertiary hospital in
Shenzhen, China. The aim of the study was to evaluate the relationship between the triage level and
clinical outcomes of patients presenting to the Emergency Department. The protocol has been approved
by the ethical committee of the Second People’s Hospital of Shenzhen. The requirement for individual
informed consent was waived due to the observational character of the study; and the data that we
collected were originally intended for clinical practice.

Study population
The study was conducted in the First A�liated Hospital of Shenzhen University. Including both adults and
children, the hospital had 173,000 ED presentations in 2017. Of this total, nearly 6,600 patients were
admitted to the emergency treatment room. Patients presenting to the ED between 17 May 2017 and 27
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September 2017 were included. Eligible criteria for our study were as follows: (1) patients ≥18 years of
age (because SZTS is only suitable for adult patients); (2) patients were triaged category 1, 2 and 3.
Exclusion criteria for this study were as follows: (1) Patients who had died prior to arrival in the ED. (2)
Patients who needed ward admission, ICU admission or rescue according to a doctor’s judgment, but
ignored the doctor’s advice and left the hospital for unspeci�ed reasons. (3) Patients with insu�cient
information.

Study procedure
Patients who present to the ED must be triaged by the triage nurse, who has more than �ve years of
experience in nursing in the ED, using SZTS. SZTS consists of seven measurable indicators (respiratory
rate, heart rate, systolic blood pressure, diastolic blood pressure, temperature, percutaneous oxygen
saturation and AVPU score), 34 main complaint groups and 179 complaints. This information was
entered in the electronic database by triage nurses. Then patients were assigned to one of four levels of
urgency by the SZTS, which recommends a maximum time for receiving care by physicians. Patients
were sent to a different area according to their triage level. Level 1 (red): life threatening and requires
immediate interventions; Level 2 (red): critically ill and requires treatment within 10 minutes; Level 3
(yellow): urgent and requires treatment within 30 minutes; Level 4 (green): non-urgent and requires
treatment within four hours. However, the triage nurse can modify the triage level for certain groups of
complaints. For a patient presenting to our hospital, all information, such as identifying information,
triage level and clinical outcome, was registered in the hospital information system. Therefore, the
baseline characteristics, such as demographics, in-hospital mortality and admission to the intensive care
unit was obtained through the information system for this analysis.

Outcomes
This study used a composite of admission to the ICU and in-hospital mortality as the primary outcome.
The secondary outcome was using SZTS to predict discharge from hospital or admission to the general
ward unit.

Statistical analysis
First, baseline characteristics and clinical parameters of patients triaged to level 1, level 2 and level 3 were
compared using the t test for normal distribution data and Kruskal-Wallis rank sum test for non-normal
distribution data. Second, the association between triage level and in-hospital mortality, ICU admission
and general ward admission was examined using multivariable logistic regression analysis with
adjustment for age and gender. This study also calculated the proportion of in-hospital mortality,
admission to ICU and predicted admission to the general ward in each triage level. Finally, the predictive
value of SZTS for in-hospital mortality, admission to ICU and admission to the general ward were
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examined using receiver operating characteristic (ROC) curves. P< 0.05 was considered as statistically
signi�cant. EPidata3.1 was used for data entry, and then exported to tab-delimited text �les. All analyses
were performed using R (http://www.R-project.org) and EmpowerStats software
(www.empowerstats.com, X&Y Solutions, Inc., Boston, MA).

Results
A total of 516 patients met the eligibility criteria, with 133 patients excluded. Of the patients who were
excluded from the study, 10 patients had already died when sent to the ED, while 46 patients refused
treatment when in the ED and 65 patients refused treatment after admittance to the ward or ICU; 12
patients were also excluded due to insu�cient information (Figure 1). Finally, 383 patients were included
in this research. Baseline characteristics of patients triaged to level 1, level 2 and level 3 are presented
(Table 1). Among the 383 enrolled patients, the number of patients triaged to level 1, level 2 and level 3
was 69, 208 and 106, respectively. A more urgent triage level was signi�cantly related to older age, higher
general ward admission, ICU admission and in-hospital mortality. Nervous system diseases, respiratory
diseases, digestive diseases and cardiovascular diseases were the main diagnoses of patients presenting
to the ED.

Comparison of clinical parameters of patients triaged to
level 1, level 2 and level 3
According to the triage level, patients were divided into three groups. More urgent triage levels were
signi�cantly related to higher heart rate, respiratory rate, a longer length of stay, lower percutaneous
oxygen saturation, systolic blood pressure and diastolic blood pressure. There were differences in patient
mental health status in the three different groups. The proportion of patients triaged to Level 1 with a
disorder of consciousness was 84.1%, however, the proportion of patients triaged to Level 3 was 2.8%.
Detailed physiology parameters for the three groups are shown in Table 2.

SZTS predictive ability
The receiver operating characteristics curve (AUC) was used for SZTS clinical outcome prediction (Figure
2, 3, 4). The AUC for in-hospital mortality, ICU admission and general ward admission prediction of the
SZTS was 0.838, 0.830 and 0.792, respectively. Logistic regression analysis indicated that SZTS levels
were signi�cantly associated with patient in-hospital mortality, ICU admission and general ward
admission (Table 2). Patients with more urgent triage levels had a higher risk of in-hospital mortality, ICU
admission and general ward admission. Comparing triage level 1 with triage level 2, the OR for in-hospital
mortality (OR 11.6, 95% CI 5.8–22.9, p<0.001), ICU admission (OR 14.4, 95% CI 7.4–27.7, p<0.001) and
general ward admission (OR 10.6, 95% CI 1.4–79.2, p = 0.022) were greater. When adjusted for age and
gender, OR for comparing triage level 1 with triage level 2 were greater as well. The more urgent the triage

http://www.r-project.org/
http://www.empowerstats.com/
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level, the higher the proportion of in-hospital mortality, ICU admission and general ward admission. The
proportion of in-hospital mortality, ICU admission and general ward admission in patients triaged to level
1 was 98.6%, 76.8% and 50.7%,respectively. When patients were triaged to level 2 and level 3, the
proportion of in-hospital mortality, ICU admission and general ward admission was as follows (86.5% vs
43.4%, 18.7% vs 0.9%, 18.1% vs 0.0%).

Discussion
In this study, the results showed that triage level as de�ned in the triage system is closely related to
clinical outcomes, such as in-hospital mortality and admission to the ICU. Similarly, other studies also
show that the urgency categories are related to patient outcomes [8,17–21].

This study indicated that in-hospital mortality and admission decreased with triage urgency. Patients
triaged to level 1 had the highest proportion of in-hospital mortality and admission. More than half of
patients triaged to level 1 died during hospitalization and 76.8% were admitted to the ICU. Kwak et al [17]
found an increased ratio of in-hospital mortality and ICU admission with increased urgency in the
Emergency Severity Index (ESI). Patients triaged to ESI level 1 had the highest proportion of in-hospital
mortality and admission. The proportion of composite outcome (in-hospital mortality and ICU admission)
in patients triaged to ESI level 1, level 2, level 3, level 4 and level 5 were 16.9% (49.0%), 3.4% (13.9%), 0.4%
(1.8%), 0.0% (0.1%), 0.0% (0.1%), respectively.

Another study conducted by van der Wulp et al [22] reported the associations between admission,
mortality and urgency categories of two triage systems (ESI and the Manchester Triage System MTS).
Percentage of mortality per triage category varied, with patients triaged in ESI category 1, ESI category 2,
ESI category 3, ESI category 4 and ESI category 5, 82.1%, 10.7, 7.1%, 0.0%, 0.0%, respectively, and patients
triaged in the MTS categories of Red, Orange, Yellow, Green and Blue were 75.9%, 20.7, 3.4, 0.0%, 0.0%,
respectively. However, we found that the rates of mortality and admission in patients in the same triage
category varied in the different research studies. First, these differences could vary according to study
populations, for example depending on factors such as age, which was an important predictor of
urgency. A study conducted by Kim et al [23] showed that patient age and disease type when presenting
to the ED were signi�cant predictors in predicting patient admission to hospital. In addition, triage
systems generated from different countries with different populations and economic levels may also
have contributed to the diverse results.

In this study, the triage system demonstrated good predictive ability for in-hospital mortality, ICU
admission and general ward admission prediction (AUC = 0.838, 0.830, 0.792 respectively). Similar
results were shown in the validation studies of other triage systems [2,24]. A retrospective study to assess
the performance of the Manchester Triage System in older patients demonstrated that MTS predicted
hospital admission and in-hospital mortality with AUC values of 0.74 and 0.71, respectively [24].
Kuriyama et al [2] conducted a research that enrolled patients ages 16 years or older, and evaluated the
association between Japan Acuity and Triage Scale triage levels and overall admission and ICU
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admission. The results showed the AUC values for overall admission and ICU admission prediction were
0.726 and 0.792. Another study that evaluated the performance of the Emergency Severity Index in
patients older than 15 years indicated good performance for composite outcome (in-hospital mortality
and ICU admission) and in-hospital mortality prediction with AUC values of 0.786 and 0.778 [17].

However, in a prospective cohort study the Manchester Triage System showed fair performance for
predicting ICU admission with AUC values of 0.68, but not for predicting 30-day mortality with AUC values
of 0.55 [25]. All of the above studies have shown that the triage systems’ predictive ability for patient
clinical outcomes varied from fair to good, and the AUC values were higher in our study. The results
indicate that the triage system used in our study had good performance for clinic outcome prediction.

This study showed that the higher the urgency triage categories of patients, the greater their risk of
hospitalization and progression to death. Compared with patients triaged at level 2, patients classi�ed as
level 1 had 9.6 times more chance of general ward unit admission, 14.4 times more chance of ICU
admission and 10.6 times more chance of in-hospital mortality. There are previously published studies of
other triage systems indicating similar results [17,18,22]. A retrospective study conducted on patients
aged 15 years and older showed that patients triaged to ESI level 1 had 26.47 times more chance of in-
hospital mortality and 40.61 times more chance of composite outcomes than patients triaged to ESI level
3 [17]. The triage system in our study was a four-level triage system, which was different from the �ve-
level triage systems. Moreover, the references in those studies were also different, which made
comparison through odds ratio (OR) di�cult. However, the higher the urgency of triage level, the higher
the OR for ICU admission and in-hospital mortality is the common conclusion.

There are some limitations in the study. Firstly, SZTS is a triage system that is only used in hospitals in
Shenzhen, China. Therefore, our conclusions may not be generalizable to other settings. Secondly, it was
conducted as a single-center, observational study and at a tertiary hospital. Patient triage level is closely
related to the experience of the triage nurse, and may therefore have affected the performance of the
SZTS for clinical outcome prediction. Third, in some cases triage level may fail to indicate the severity of
patient illness. A patient with severe �ank pain (VAS 10/10) was sent to the ED. He was assessed as
triage level 2 and was sent to the emergency treatment room. However, after adequate pain control the
patient was discharged home and was ultimately diagnosed with urolithiasis with no high-risk features.
According to the SZTS, the patient should have been assessed into level 3. Thus, considering the
limitations of the research, multi-centric prospective cohort studies are warranted to verify the e�cacy of
the �ndings.

Conclusions
In summary, this study indicated a strong relationship between triage level and patient outcome, and the
SZTS demonstrated good prognostic value for Emergency Department clinical outcomes prediction.

Abbreviations
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AUC, Area under curve;

ED, Emergency Department;

ESI, Emergency Severity Index;

ICU, Intensive Care Unit;

ROC, receiver operating characteristic;
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Tables
Table 1 Baseline characteristics of patients triaged to level 1, level 2 and level 3

Characteristics Level 1 Level 2

 n 208

Level 3

  n 106

P value
n 69

Age 64.45 (19.4) 60.3 (17.3) 55.0 (18.7) 0.003
Gender n ( )       0.746
  Male 47 (68.1) 135 (64.9) 73 (68.9)  
  Female 22 (31.9) 73 (35.1) 33 (31.1)  
Ethnicity n ( )       0.125
    Han 68 (98.6) 206 (99) 102 (96.2)  

Hui 0 (0.0) 1 (0.5) 0 (0.0)
Manchu 1 (1.4) 1 (0.5) 4 (3.8)

Means of arrival n ( )       <0.001
  Walking 1 (1.4) 66 (31.7) 56 (52.8)  
  Wheelchair 2 (2.9) 4 (1.9) 2 (1.9)
  Ambulance 66 (95.7) 138 (66.3) 48 (45.3)
Triage n ( )       <0.001
  Discharged from ED 0 (0.0) 7 (3.4) 31 (29.2)  
  Observation Room 1 (1.4) 21 (10.1) 29 (27.4)
  Ward admission 15 (21.7) 141 (67.8) 45 (42.5)
  ICU admission 45 (65.2) 37 (17.8) 1 (0.9)
  Died in ED 8 (11.6) 2 (1.0) 0 (0.0)
Disease type n ( )       <0.001
  Respiratory   16 (23.2) 25 (12.0) 13 (12.3)  
  Digestive   2 (2.9) 13 (6.2) 21 (19.8)
  Cardiovascular 5 (7.2) 60 (28.8) 17 (16.0)
  Nervous system 20 (29.0) 60 (28.8) 19 (17.9)
  Hematological 0 (0.0) 0 (0.0) 3 (2.8)
  Endocrinologic, metabolism 2 (2.9) 0 (0.0) 1 (0.9)
  Urinary  2 (2.9) 10 (4.8) 3 (2.8)
  Trauma 7 (10.1) 16 (7.7) 5 (4.7)
  Others 15 (21.7) 24 (11.5) 24 (22.6)

Abbreviations: ICU intensive care unit, ED emergency department.
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Table 2 Clinical parameter comparison of patients triaged to level 1, level 2 and level 3

Parameters Level 1 Level 2

 n 208

Level 3

  n 106

P value
n 69

Age mean (SD) 64.45(19.4) 60.3(17.3) 55.0(18.7) 0.003
Gender n ( )       0.746
  Male 47(68.1) 135 (64.9) 73 (68.9)  
  Female 22(31.9) 73(35.1) 33(31.1)  
Physiology        
  T (℃) mean (SD) 37.4(1.3) 37.2(0.9) 37.0(0.8) 0.404
  SBP (mmHg)

Mean (SD)

126.1(39.7) 137.8(33.3) 140.8(28.6) 0.036

  DBP (mmHg) mean (SD) 72.9(26.4) 82.3(20.1) 81.3(18.0) 0.01
  Heart rate (bpm) mean (SD) 106.7(37.9) 97.2(31.6) 84.0(17.9) <0.001
  Respiratory rate (bpm) mean (SD) 27.0(9.5) 23.1(5.5) 20.7(2.8) <0.001
  SPO2 median (IQR) 95.0 (17) 99.0 (3) 100 (2) <0.001
  BS median (IQR) 8.8(6.8) 7.8(3.1) 7.9(3.4) 0.102
  LOS median (IQR) 18.5(19.8) 12.0(9) 10.0(7) 0.002
Mental status, n (%)       <0.001
  Alert 11 (15.9) 166 (79.8) 103 (97.2)  
  Reacting to voice 7 (10.1) 29 (13.9) 3 (2.8)
  Reacting to pain 20 (29.0) 12 (5.8) 0 (0.0)
  Unresponsive 31 (44.9) 1 (0.5) 0 (0.0)  

Abbreviations: T Temperature, SBP Systolic blood pressure, DBP diastolic blood pressure,
SPO2 Percutaneous oxygen saturation, BS blood sugar, LOS length of stay, IQR
interquartile range, bpm, beats or breaths per minute.

Table 3 Logistic regression analysis of SZTS for in-hospital mortality, ICU admission and
general ward admission

Triage Level Model 1, OR (95% CI) P
value

  Model 2, OR (95% CI) P
value

Level 1 Level 3   Level 1 Level 3
In-hospital mortality 11.6 (5.8,

22.9)

0.001

0 (0.0, inf)

0.987

  11.8 (5.8,
24.2)

0.001

0 (0.0, inf)

0.987

Admission to ICU 14.4
(7.4,27.7)

0.001

0.0
(0.0,0.3)

0.002

  15.9 (8.0,
31.4)

0.001

0.0 (0.0,
0.3)

0.001
Admission to general ward
unit

10.6
(1.4,79.2)

0.022

0.1
(0.1,0.2)

0.001

  10.2 (1.4,
76.4)

0.024

0.1 (0.1,
0.2)

0.001
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Model 1, original model; model 2 with adjustment for age and gender. Presented as OR with
95% CI (Level 2 as reference). ICU intensive care unit, SZTS Shenzhen Triage System.

 

 

 

Table 4 Association of triage level with in-hospital mortality, ICU admission and general
ward admission

Triage level n Admission to general ward

n (%)

Admission to ICU

n (%)

In-hospital mortality

n (%)
  Level 1 69 68 (98.6) 53 (76.8) 35 (50.7)

  Level 2 208 180 (86.5) 39 (18.7) 17 (18.1)

  Level 3 106 46 (43.4) 1 (0.9) 0 (0.0)

 

 

 

Figures
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Figure 1

Patients who presented to the ED between May17, 2017 and September 27, 2017 were admitted.
Abbreviations: ICU intensive care unit, ED emergency department.



Page 15/17

Figure 2

Figure 2, Figure 3, Figure 4. The area under the receiver operating characteristic curve (AUC) were
measured to evaluate the predictive ability of the SZTS. Abbreviations: AUC - area under the receiver
operating characteristic curve.
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Figure 3

Figure 2, Figure 3, Figure 4. The area under the receiver operating characteristic curve (AUC) were
measured to evaluate the predictive ability of the SZTS. Abbreviations: AUC - area under the receiver
operating characteristic curve.
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Figure 4

Figure 2, Figure 3, Figure 4. The area under the receiver operating characteristic curve (AUC) were
measured to evaluate the predictive ability of the SZTS. Abbreviations: AUC - area under the receiver
operating characteristic curve.
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