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Performance of the ‘“Turkish Triage
System’ During the Covid-19 Pandemic

COVID-19 Pandemisinde ‘Turk Triaj Sistemi’nin
Performansi

@ Selman Faruk Akyildiz, ® Fatma San Dogan, © Tuba Cimilli Ozturk,
@ Ebru Unal Akoglu, @ Yasin Bostanci

ABSTRACT

Objectives: InTlrkiye, a triage system based on a 3-color code (red: very urgent, yellow: urgent, green: non-urgent)
is mandatory in all public hospitals. This study aimed to analyze the triage codes assigned to confirmed COVID-19
patients according to their outcomes to test the reliability of the triage system. Our study provides data on our
triage system, whose reliability has not been tested before.

Methods: Patients with positive PCR tests who were admitted to the emergency department between March
15 and December 31, 2020, were included in the study. Assigned triage codes and outcomes were analyzed
retrospectively.

Results: Of the 7040 patients, 4176 (59.3%) were coded as ‘green’ and 333 (4.7%) were coded as ‘red’ at triage. The
sensitivity of green triage for recovery was 60.29%, and the specificity was 78.78%. The sensitivity of red triage for
critical outcomes and mortality was 57.14%, and the specificity was 96.59%. Being over 58 years old, regardless of
gender, was a predictive factor for critical outcomes and mortality.

Conclusion: Based on this study, it is possible to state that the ‘Turkish Triage System’is successful in recognizing
patients in critical situations, but its performance in distinguishing cases with recovery is moderate in the COVID-19
patient group.

Keywords: COVID-19; emergency department; patient outcomes; triage; Turkish triage system.

OzZET

Amacg: Turkiye'de, 3 renkli kodlamaya dayali bir triaj sistemi (kirmizi: cok acil, sari: acil, yesil: acil degil) tim kamu
hastanelerinde zorunlu olarak kullanilmaktadir. Bu ¢alisma, triaj sisteminin givenilirligini test etmek amaciyla
dogrulanmis COVID-19 hastalarina verilen triaj kodlarini hasta sonuglarina gore analiz etmeyi hedeflemektedir.
Calismamiz, daha 6nce glvenilirligi degerlendirilmemis olan triaj sistemimize iliskin veriler sunmaktadir.

Yontem: 15 Mart-31 Aralik 2020 tarihleri arasinda acil servise basvuran ve PCR testi pozitif olan hastalar calismaya
dahil edildi. Verilen triaj kodlari ve hasta sonugclar retrospektif olarak analiz edildi.

Bulgular: Toplam 7040 hastanin 4176's1 (%59,3) triajda “yesil’, 333'(i (%4,7) ise “kirmizi” olarak kodlandi. lyilesmeyi
ongdrmede yesil triajin duyarliligi %60,29, 6zgulligi ise %78,78 idi. Kritik sonuclari ve mortaliteyi dngérmede
kirmizi triajin duyarliigi %57,14, 6zgilligu ise %96,59 olarak bulundu. Cinsiyetten bagimsiz olarak 58 yasin lize-
rinde olmak, kritik sonuglar ve mortalite icin prediktif bir faktor olarak saptandi.

Sonug: Bu calisma ile “Tiirk Triaj Sistemi”nin kritik durumdaki hastalari tanimada basarili oldugu; ancak COVID-19
hasta grubunda iyilesmeyle sonuclanan olgulari ayirt etmedeki performansinin orta diizeyde oldugu sdylenebilir.

Anahtar s6zciikler: Acil Servis; COVID-19; hasta sonuclar; triaj; Tlirk triaj sistemi.
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In emergency departments (EDs), different triage systems
are used in different countries to determine the urgency of
patients’ conditions and their priority for examination. The
Emergency Severity Index (ESI), Canadian Triage System,
Manchester Triage System (MTS), and Australian Triage Sys-
tem (ATS) are examples of triage systems used worldwide.
(L2] Most of these systems determine the triage category
using parameters such as the patient’s symptoms and vital
signs (blood pressure, temperature, heart rate, oxygen satu-
ration, and respiratory rate [RR]) and the resources required
to manage the patient.

In our country, triage practice became mandatory in EDs
with the publication of the ‘Communiqué on Implementa-
tion Procedures and Principles of Emergency Departments
in Inpatient Health Facilities’ by the Ministry of Health of
the Turkish Government in 2009. In the specified triage sys-
tem, patients are classified using three colour codes: red
(very urgent), yellow (urgent), and green (less urgent), and
each colour contains two subcategories.B! This colour-cod-
ed triage system applied in our country is similar to the MTS
in terms of the urgency represented by the colours and the
ATS in terms of its categories.[4®! The triage system that we
use has not yet been named, so we will call it the ‘Turkish
Triage System’ (TTS). We know of no published study on
the reliability and validity of the triage system used in our
country before or during the pandemic. Therefore, our study
presents new data.

Due to the COVID-19 pandemic, EDs had to be physical-
ly reorganized to manage the burden of cases and isolate
patients at risk of infection. The infection prevention and
control recommendations of the World Health Organization
emphasized that effective triage and isolation were needed
to prevent unnecessary exposure of those at risk of contract-
ing COVID-19.7) In Tiirkiye, a guideline containing recom-
mendations from the Scientific Advisory Board of our Min-
istry of Health is used for the management and treatment
of COVID-19 patients, and it has been updated periodically
with new scientific evidence. Unfortunately, while there was
agreement on the isolation procedures, no specific system or
procedure for the triage of patients was defined, even in the
latest updates.[89]

During the pandemic, we applied a two-step triage system in
the ED of our hospital. Suspected COVID-19 patients (based
on respiratory symptoms, fever, and close contact with a
person with confirmed COVID-19) were separated from oth-
er patients and later evaluated in an isolated area of the
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ED. Patients in both groups were then subjected to second-
ary triage and classified according to the standard colours
(green, yellow, or red) of the TTS.

In this study, we conducted a retrospective analysis of the
triage codes of patients with confirmed COVID-19 to evaluate
the performance of the TTS in distinguishing COVID-19 pa-
tients at high risk of death from those who could be treated
as outpatients. We investigated disease-related mortality,
intubation, intensive care hospitalization within 30 days,
and recovery from the disease. Additionally, the relation-
ship between vital signs at admission and patient outcomes
was evaluated.

Methods

Study Design

We conducted a retrospective cross-sectional data analysis.
Triage is conducted by two experienced nurses in the ED. One
obtains information about the patient’s symptoms and medi-
cal history and enters the data electronically, while the other
measures the patient’s vital signs. Triage nurses are selected
from among nurses with at least two years of ED experience
and are trained annually using simulation scenarios.

During the pandemic, patients with possible COVID-19 were
isolated from other patients, and secondary triage was ap-
plied to both groups. The Glasgow Coma Score (GCS), blood
pressure (BP), pulse, oxygen saturation, respiratory rate (RR),
and temperature of each patient with possible COVID-19 were
recorded. Patients with possible COVID-19 who had a history
of COVID-19 contact and/or symptoms highly suggestive of
COVID-19 infection, such as cough, shortness of breath, and
fever, and who had stable vital signs were classified at the
‘green’ triage level and evaluated in the pandemic outpatient
clinic. The remaining patients were coded as ‘yellow’ or ‘red’
triage levels according to the triage system criteria and were
examined and treated separately in the appropriate areas.l!
The triage forms recorded in the hospital’s automated system
were examined retrospectively.

Settings and Participants

Our hospital is a training and research hospital located in
Istanbul, the city with the highest number of COVID-19 cases
in Tiirkiye. The hospital has a tertiary ED with an average of
270,000 patient admissions annually before the pandemic.
During the pandemic, the number of emergency department
admissions sometimes increased three- or four-fold.
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Patients who were admitted to the ED of Fatih Sultan Meh-
met Training and Research Hospital between 15 March and
31 December 2020 were identified through the General Di-
rectorate of Public Health Laboratory Information Manage-
ment System, in which nationwide COVID-19 polymerase
chain reaction (PCR) results were recorded.

COVID-19 PCR-positive patients were evaluated retrospec-
tively in the study. Patients who visited the ED for screening
tests only and were not admitted through the emergency tri-
age department, as well as those who underwent repeated
tests during hospitalization, were excluded from the study.

Outcome Measurements

Intubation and intensive care admission were considered
critical outcomes. Triage systems are primarily designed to
identify or safely exclude patients with critical illness rather
than to predict recovery. At times when there are excessive
numbers of patient admissions, it is important to identify
patients who will not require immediate ED evaluation, as
well as critically ill patients and those at risk of mortality.
Therefore, we focused on red and green codes. Patient out-
comes were also obtained from digital records. Each patient
was counted once, even if the patient died after being intu-
bated and hospitalized in the intensive care unit because of
COVID-19 within 30 days. Information that was not available
in hospital records was obtained from the patients or their
relatives by phone.

Mortality information was obtained using the Death Noti-
fication System or by phone. The relationship between the
triage codes assigned to patients and the outcomes was sta-
tistically analysed.
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Statistical Analysis

IBM SPSS Statistics 22 (IBM SPSS, Tiirkiye) and MedCalc ver-
sion 23.5.2 (MedCalc Software Ltd) were used for statistical
analysis. The Shapiro-Wilk test indicated that the data did not
conform to a normal distribution (p<0.05). In addition to de-
scriptive statistical methods (mean, standard deviation, and
frequency), the Mann-Whitney U test was used to compare
quantitative data between the two groups. The chi-square test
was used to compare qualitative data. We considered p<0.05
to indicate statistical significance. In addition, specificity and
sensitivity analyses were conducted using cross-tabulation.
Receiver operating characteristic (ROC) curve analyses were
performed to determine the efficacy of age and vital signs in
predicting critical outcomes and mortality.

This study was conducted in accordance with the princi-
ples of the Declaration of Helsinki. The study was approved
by the Istanbul Fatih Sultan Mehmet Training and Re-
search Hospital Clinical Research Ethics Committee (Date:
11.06.2020, Decision no: 2020/11). Owing to the retrospective
design of the study, the requirement for informed consent
was waived by the Ethics Committee.

Results

A total of 7040 patients with positive COVID-19 PCR tests
were included in the study. Of them, 3784 (53.8%) were male
and 3256 (46.2%) were female. The patients’ ages ranged
from 1to 99 years (median age, 41 years), with a mean age of
41.94+15.28 years. Figure 1 depicts a flowchart of the study.

There was a statistically significant difference between the
mean ages of patients with different outcomes; the mean

n=15.552 (100%)

Covid 19 PCR (+) patients in 9 months

Recurrent tests
n=870 (5.5%)

Screening tests
* Pre-operative screening tests
+ International pre-travel screening

Study group
n= 7040 (45.2%)

* Screening tests requested from workplaces
and schools
n=7642 (49.1%)

Figure 1. Flow chart of the study.
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Table 1. ROC Curve Analyses of Vital Parameters

Parameter Area Under Curve (%95 CI) Cut-off Value Sensitivity Specificity p

Age (year) 0.922 (0.916-0.929) >58 82.9 87.7 <0.0001
Temperature (°C) 0.642 (0.631-0.653) >36,6 50.3 2.7 <0.0001
Heart Rate (beats/min) 0.540 (0.528-0.552) >88 68.6 40.9 0.067
SBP (mmHg) 0.634 (0.622-0.645) >135 44 81.5 <0.0001
DBP (mmHg) 0.504 (0.492-0.516) <60 15.4 91.7 0.8651
Oxygen Saturation (%) 0.824 (0.815-0.833) <96 74.2 76.1 <0.0001
Respiratory Rate (breaths/min) 0.626 (0.615-0.638) >20 28.6 99.1 <0.0001

age of patients who died (73.61+13.12 years) was significantly
higher than that of those who were discharged and recov-
ered (41.36214.69 years) (p<0.001). No statistically signifi-
cant effect of gender on outcome was found (p=0.886).

We also investigated vital signs at the time of triage. Fever,
systolic blood pressure (SBP), and RR were significantly
higher in patients with critical outcomes and mortality than
in those who were discharged and recovered (p<0.001),
whereas GCS and oxygen saturation were significantly lower
(p<0.001). The cut-off values calculated for age and oxygen
saturation were statistically significant. However, the cut-

Table 2. Distribution of the patients and final outcomes

n %

Triage

Green 4176 59.3

Yellow 2531 36.0

Red 333 4.7
Ward admission

Yes 798 11.3

No 6242 88.7
ICU admission

Yes 152 2.2

No 6888 97.8
Intubation

Yes 100 1.4

No 6940 98.6
Exitus

Yes 127 1.8

No 6913 98.2
Outcome

Critical outcome and mortality 175 2.4

Recovery 6865 97.5

Total 7040 100.0

off determined for oxygen saturation, <96%, was not con-
sidered clinically significant. The cut-off for age, >58 years,
might be both clinically and statistically significant. Table
1 shows the results of the ROC curve analyses performed to
determine the efficacy of age and vital signs in predicting
critical outcomes and mortality.

Of the 7040 patients, 4176 (59.3%) were coded as ‘green’ and
333 (4.7%) were coded as ‘red’ at the time of triage. Patients
were evaluated according to their final outcomes. The dis-
tributions of the patients and the final outcomes evaluated
are summarized in Table 2. Table 3 shows comparisons of
outcomes according to triage codes.

The sensitivity of the green triage code for recovery was
60.29% (95% CI: 59.12-61.45%), and the specificity was
78.78% (95% CI: 72.05-84.66%). Importantly, the nega-
tive predictive value of the green triage code for ‘critical
outcomes and mortality’ was 0.95 (95% CI: 0.947-0.954),
indicating that the green code was effective in safely ex-
cluding critical illness. The positive predictive value of the
green triage code for recovery was 0.975 (95% CI: 0.971-
0.978), and the positive likelihood ratio was 2.85 (95% CI:
2.14-3.80). The negative likelihood ratio was 1.99 (95% CI:
1.83-2.16).

Table 3. Comparison of the outcome against triage

Outcome
Triage Code Critical outcome Recovery Total p
and mortality (n=6865)
(n=175) -
Green  n (%) 37(0.8) 4139(99.1) 4176 (100)
Yellow n (%) 39 (1.5) 2492 (98.4) 2531 (100) 0.0001
Red n (%) 99 (29.7) 234(70.2) 333(100)
(

Total  n (%) 175 (2.4) 6865 (97.5) 7040 (100)
1
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The sensitivity of the red triage code for ‘critical outcomes
and mortality’ was 56.57% (95% CI: 48.88—64.03%), and the
specificity was 96.59% (95% CI: 96.14-97.01%). The positive
likelihood ratio was 16.60 (95% CI: 13.85-19.89).

The sensitivity of the red triage code for ‘critical outcomes
and mortality’ in the ED was 92.00% (95% CI: 73.97-
99.02%), and the specificity was 95.57% (95% CI: 95.06—
96.04%). The positive likelihood ratio was 20.75 (95% CI:
17.71-24.32) (Table 1).

Discussion

The increase in the number of COVID-19 cases placed a sig-
nificant strain on healthcare systems worldwide. One of the
most important issues was the management of COVID-19
patients who were admitted to the ED. Experts from many
different healthcare centres have shared their experiences
with ED organization.[1012] However, to our knowledge, no
published studies have validated the performance of vari-
ous pre-pandemic ED triage systems used during the pan-
demic. Additionally, the TTS had not been validated, even
before the pandemic, although it has been used nationwide
since 2009. We compared our results with those of perfor-
mance studies of other triage systems conducted before the
pandemic. Therefore, our study presents new data.

As a result of the healthcare system implemented in our
country, daily ED admissions are approximately 1000 pa-
tients in almost every hospital, and this number occasion-
ally reaches 1500-2000 in many hospitals. In Tiirkiye, pa-
tients who are not experiencing an emergency can easily
be admitted to any level of ED, even in university hospitals,
without any outpatient qualification. There is no legal ob-
stacle to this; in fact, it is forbidden to refuse these patients.
We are very uncomfortable with this situation because it is
generally abused. It is ironic that we, as emergency physi-
cians in Tiirkiye, had the advantage of working under such a
burden as part of our daily routine during the pandemic. We
think that the TTS is a beneficial tool for managing crowds
in EDs.

Of the patients included in our study, 4176 (59.3%) were as-
signed green triage codes, 2531 (36%) yellow, and 333 (4.7%)
red. Wuerz et al.?l evaluated the accuracy and reliability of
the ESI triage system; patients were classified as very urgent
(13%), urgent (52%), or not urgent (34%). They reported that
this scoring was reliable in estimating the length of hospital
stay compared with hospitalization, resource use, and tri-
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age scoring. Zachariasse et al.[3] studied 288,633 patients
at three hospitals for one year and evaluated the validity of
the MTS. The sensitivity of the MTS was 0.47-0.87 among
the three hospitals, and the specificity was 0.84-0.94; the
validity of the system was moderate to good. In our study,
the sensitivity of the green triage code for recovery was
60.29%, and the specificity was 78.78%. Notably, the nega-
tive predictive value of the green code for critical outcomes
and mortality was 0.95, suggesting that the green code was
effective in safely ruling out critical illness. The sensitivity
of red triage for critical outcomes and mortality was 56.57%,
and the specificity was 96.59%; the positive likelihood ratio
was 16.60. When we calculated the sensitivity of red triage
for critical outcomes and mortality in the ED, the sensitivity
increased to 92%, and the specificity was 95.57%.

In comparison with related studies, the triage system used
in our hospital performed well in identifying critical cases.
However, it is important to note that triage systems are pri-
marily designed to identify or safely exclude patients with
critical illness rather than to predict recovery. The moderate
sensitivity of the green code for recovery is therefore expect-
ed and does not diminish the clinical utility of the system.
(28] This is probably due to the nature of the specific dis-
ease. Nearly half of the patients were assigned yellow tri-
age codes. These results suggest that triage nurses may also
have been reluctant to assign the green triage code because
of uncertainty about the disease. We suggest that a study
conducted during a non-pandemic period would be more
demonstrative and realistic.

Our study, with its large number of patients, also contrib-
utes epidemiological data regarding the COVID-19 pandem-
ic. The mean age of the patients included in our study was
£41.94+15.28 years, and 53.8% were male. ilhan Alp et al.l4!
studied patients with a mean age of 40.4+15.67 years, similar
to our study, and 574% of the participants were male. An-
karal1 et al.’® reported a significant relationship between
age and death due to COVID-19: the death rate increased
significantly with increasing age. Ek et al.[16] investigated
the effects of COVID-19 on older people, and their sample
included 85 countries with more than 5000 cases. They re-
ported that the older population constituted a significant
proportion of deaths due to COVID-19. Our study found that
the mean age of patients who died (73.61£13.12 years) was
significantly higher than that of those who were discharged
and recovered (41.36x14.69 years), which was consistent
with findings reported in the literature. Fifty-eight years
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of age was determined to be a cut-off value for critical out-
comes and mortality.

In this study, no statistically significant difference in out-
comes was found between genders. The rates of ‘critical
outcomes and mortality’ and recovery were similar in pa-
tients of both genders. Although some studies have reported
a gender difference in terms of mortality and outcomes in
patients with COVID-19, other studies have reported results
similar to those of our study. Mohamed et al.[17] found that
death rates due to COVID-19 were similar in men and wom-
en and that there was no significant difference between the
groups. However, in a study conducted in Tiirkiye, 66.1% of
those who died were men and 33.9% were women, and the
incidence of cases was 9% higher in men than in women.[18]

In our study, temperature, systolic BP, and RR were signifi-
cantly higher in COVID-19 patients whose outcomes were
critical and/or fatal than in those who were discharged and
recovered, whereas GCS and oxygen saturation were signifi-
cantly lower. Choron et al.['®! reported that fever was one of
the parameters that could be used to estimate mortality in
mechanically ventilated COVID-19 patients. Caillon et al.[2]
reported that high systolic BP at the time of hospital admis-
sion was an important risk factor in models predicting the
outcomes of COVID-19 patients. Knight et al.l2!l reported
that a high RR was an important parameter in predicting
COVID-19-related deaths.

Of the patients evaluated in our study, 2.2% (n=152) were ad-
mitted to the intensive care unit, and 31.6% of them were
discharged and recovered. Korkmaz reported that 10% of
COVID-19 patients were admitted to the intensive care unit.
221 Of the 1.3 million patients with COVID-19 reported to the
United States Centers for Disease Control and Prevention by
the end of May 2020, 2% were hospitalized in intensive care,
and 5% died.[23/ Kim et al.[4] studied 2491 COVID-19 patients
and reported that the rate of hospitalization in the intensive
care unit was 32%, and the rate of requiring mechanical
ventilation was 19%. During the pandemic, many countries
attempted to intervene using the resources available for pa-
tient care. In addition, mean age, gender distributions, and
population densities vary among countries. Such factors may
have affected intensive care hospitalization rates. We found
that 1.4% (n=100) of patients were intubated, of whom 92
(92%) died and 8 (8%) were discharged and recovered. The
weekly COVID-19 status reports published by our Ministry
of Health reported that 8.8% of patients were intubated as
of October 4, 2020, while the intubation rate between Octo-
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ber 19 and October 25, 2020, was 3.8%./25:26] Ertiirk reported
that the intubation rate was 8.9%.[27] Intubation rates in our
study were lower than those reported in the literature. We
suggest that one reason for this was the establishment of an
‘ED critical care unit’ in our hospital during the pandemic;
in this unit, non-invasive mechanical ventilation was used.
Additionally, patients who might otherwise have required
intubation because of transfers to distant hospitals could be
treated here without being intubated. Another reason might
have been the advocacy of early intubation at the beginning
of the pandemic. Since our study was conducted toward the
middle of the pandemic, intubation rates may have been
lower during this period.

Limitations

Our study is a retrospective cross-sectional study conduct-
ed at a single centre. Although single-centre studies provide
detailed institutional data, they may limit the generalizabil-
ity of the findings to other settings with different patient
populations, triage practices, and healthcare infrastructure.
Additionally, although triage is performed primarily by ex-
perienced ED nurses trained in triage, differences in their
levels of experience and interpersonal dynamics may poten-
tially affect the accuracy and consistency of triage decisions.
Unfortunately, inter-rater and intra-rater agreement analy-
ses could not be performed because of the retrospective na-
ture of the study and the pandemic.

It is important to consider contextual factors when interpret-
ing the results. Changes in healthcare policies and guide-
lines, as well as fluctuations in the number and severity of
COVID-19 cases, can affect the number of patient admissions
and the clinical profiles of patients seen in EDs. Similarly,
the number of patients and their clinical profiles may have
varied according to the virus variant circulating in the pop-
ulation at a given time.

In our study, only the triage of patients with PCR positivi-
ty on the relevant date was examined. However, it is now
known that there are many cases in which PCR positivity
is not detected at admission. Therefore, it is possible that,
during the study period, many more COVID-19 patients were
admitted to the ED but were excluded from the study be-
cause they were PCR-negative.

Patients with clinical findings of COVID-19 but negative PCR
tests and patients with negative PCR tests but typical COVID-19
findings on thoracic CT were not included in this study.



54 Bosphorus Medical Journal

Conclusion

Our study suggests that the TTS is successful in identifying
critical outcomes and mortality in patients with COVID-19
and in safely excluding critical illness among patients as-
signed the green triage code. As triage systems are primarily
designed to identify or safely exclude critical illness rath-
er than to predict recovery, the moderate sensitivity of the
green code for recovery does not diminish the clinical value
of the system.

Our study provides valuable insight into the system’s ability
to identify critical illness and predict outcomes in COVID-19
patients. Further validation studies are needed after the
pandemic to confirm the system’s usefulness in the triage of
general ED patients.

Although it has not yet been scientifically proven, based on
our clinical experience, we believe that this triage system,
which we have been using safely in EDs since 2009, can be
a useful tool for managing patient loads during extraordi-
narily busy periods in EDs beyond the COVID-19 pandemic.
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