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Abstract
The National Early Warning Score (NEWS)-2 is an early warning scale that is used in emergency departments to identify patients at
risk of clinical deterioration and to help establish rapid and timely management. The objective of this study was to determine the
validity and prediction of mortality using the NEWS2 scale for adults in the emergency department of a tertiary clinic in Colombia.
A prospective observational study was conducted between August 2018 and June 2019 at the Universidad de La Sabana Clinic.
The nursing staff in the triage classified the patients admitted to the emergency room according to Emergency Severity Index and

NEWS2. Demographic data, physiological variables, admission diagnosis, mortality outcome, and comorbidities were extracted.
Three thousand nine hundred eighty-six patients were included in the study. Ninety-two (2%) patients required intensive care unit

management, with a mean NEWS2 score of 7. A total of 158 patients died in hospital, of which 63 were women (40%). Of these 65
patients required intensive care unit management. The receiver operating characteristic curve for NEWS2 had an area of 0.90 (CI
95%: 0.87–0.92). A classification and score equivalency analysis was performed between triage and the NEWS2 scale in terms of
mortality. Of the patients classified as triage I, 32.3% died, and those who obtained a NEWS2 score greater than or equal to 10 had a
mortality of 38.6%.
Among our population, NEWS2 was not inferior in its area under the receiver operating characteristic curve when predicting

mortality than triage, and the cutoff point for NEWS2 to predict in-hospital mortality was higher.

Abbreviations: AUC = area under the curve, CI = confidence interval, ESI = Emergency Severity Index, ICC = intra-class
correlation coefficient, ICU= intensive care unit, NEWS=National Early Warning Score, ROC= receiver operating characteristic, YI=
Youden index.

Keywords: adult, clinical deterioration, early warning systems, emergency service in hospital, hospital mortality, National Early
Warning Score 2, TRIAGE, triage
Editor: Zhongheng Zhang.

The authors have no funding and conflicts of interest to disclose.

Supplemental Digital Content is available for this article.

The datasets generated during and/or analyzed during the current study are
available from the corresponding author on reasonable request.
a Evidence-based Therapeutics Group, Clinical Pharmacology, Universidad de La
Sabana, Clínica Universidad de La Sabana, Chía, Colombia, b Clinical
Pharmacology Service, Clínica Universidad de La Sabana, Colombia, c Faculty of
Medicine, Universidad de La Sabana, Chía, Colombia, d Research Department,
Faculty of Medicine, Universidad de La Sabana, Chía, Colombia.
∗
Correspondence: Peter Vergara, Evidence-based Therapeutics Group, Clinical

Pharmacology, Universidad de La Sabana, 140013 Chía, Colombia
(e-mail: Peter.vergara@unisabana.edu.co).

Copyright © 2021 the Author(s). Published by Wolters Kluwer Health, Inc.
This is an open access article distributed under the terms of the Creative
Commons Attribution-Non Commercial License 4.0 (CCBY-NC), where it is
permissible to download, share, remix, transform, and buildup the work provided
it is properly cited. The work cannot be used commercially without permission
from the journal.

How to cite this article: Vergara P, Forero D, Bastidas A, Garcia JC, Blanco J,
Azocar J, Bustos RH, Liebisch H. Validation of the National Early Warning Score
(NEWS)-2 for adults in the emergency department in a tertiary-level clinic in
Colombia: cohort study. Medicine 2021;100:40(e27325).

Received: 11 November 2020 / Received in final form: 10 August 2021 /
Accepted: 7 September 2021

http://dx.doi.org/10.1097/MD.0000000000027325

1

1. Introduction

The severity and risk of the deterioration of patients admitted to
emergency services should be assessed by a health professional
with the ability to detect the health condition early, efficiently,
and effectively and, through clinical criteria, classify the level of
care required.[1] Classifying patients into an appropriate level of
care will allow the timely treatment of complications derived
from their clinical conditions and the creation of multivariate
assessment methods. When there is no adequate assessment or
classification, the response to the deterioration of a condition is
difficult, except for emergencies that must be addressed at any
level.[2]

Thus, early warning scales are used worldwide. In this way, the
triage classification system has facilitated the prioritization of
patients; for this, several systems have been implemented
worldwide, including the Australian Triage Scale,[3] Canada
Emergency Department Triage,[4] the Manchester Triage Sys-
tem,[5–7] the Emergency Severity Index (ESI),[8,9] and the
Andorran Triage Model,[2] which have shown favorable results
in the targeting and care times of patients. However, the use of
different scales to assess patients can be detrimental, as not all
staff are familiar with the necessary language, which could
increase the risk of missing critical signs in the initial assessments

https://orcid.org/0000-0002-7574-7913
https://orcid.org/0000-0002-7574-7913
mailto:Peter.vergara@unisabana.edu.co
http://dx.doi.org/10.1097/MD.0000000000027325


Table 1

Triage systems used in some countries to define the priority of patient care[3,4,6–9,31,32].
Canadian
Triage and

Acuity Scale[4]

Manchester
Triage

System[6,7]

Emergency
Severity
Index[8,9]

Australasian
Triage
Scale[3]

Sistema
Español

de Triage[31]
Triage

Colombia[32]

Country Canada United Kingdom United Kingdom Australia Spain Colombia
Last update

date
2017 2020 2012 2011 2017 2015

Countries
that have
adopted it

Canada
and EEUU

United Kingdom,
EEUU,
and
New Zealand

EEUU Australia,
New Zealand,
and EEUU

Spain Colombia

Number of
category

5 5 5 5 5 5

Category

Time to
assessment

- Immediately
- 120 min

- Immediate (0 min)
- 120 min

- Immediate
- 2–24 h

- Immediate
- 120 min

- Immediate
- 60 min

- Immediate
The attention

times for
categories III, IV,
and V must
be defined
by the different
Institutional
Health Service
Providers (IPS)
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of patients.[10]Table 1 shows the differences in the categories, care
times, and countries in which the different patient assessment
scales are used.
Disease severity scales such as Triage, National Early Warning

Score (NEWS)-2, Sequential Organ Failure,[11] Acute Physiology
And Chronic Health Evaluation II,[12] the Hamilton Early
Warning Score,[13] theModified EarlyWarning Score,[14] and the
Simplified Acute Physiology Score[12] have been extensively
studied among acutely critical patients such that in clinical
practice, they have been gaining popularity in recent years.
Moreover, when they have been used, a statistically significant
difference has been demonstrated since the activation of these
scales makes it possible to identify the clinical deterioration of
patients, the demand for more hospital resources, and even
predict mortality.[15–17]

In emergency services worldwide, a triage system is used, which
includes several models consisting of 3 or 5 levels of classification
depending on the scale adopted by each institution. This requires
the nursing staff to have expertise and evaluate not only vital
signs but also the clinical condition to determine the level of care,
which makes triage a subjective scale.[18] Studies have shown that
triage assessment has better validity and reliability when
performed with 5-level scales instead of 3 (P< .001). Even so,
it has been shown that this type of assessment for patients older
than 65years has a sensitivity as low as up to 42%, although the
specificity reaches 99.2%.[19] On the other hand, for 3-level
classification, triage presents lower sensitivity corresponding to
60.2%.[20,21] Despite this variability in sensitivity, the ESI is
currently the best triage model to predict hospital mortality in
terms of the 5-level scales.[2,22–25] This indicates a high variability
in sensitivity, regardless of whether the patient is evaluated at 3 or
5 levels, with an increased risk of overlooking patients featuring a
risk of deterioration as high as 50%.
2

In the United Kingdom, the NEWS2 assessment scale has been
implemented in recent years as a tool for national use to
standardize the recording, scoring, and interpretation of results in
the face of physiological parameters routinely measured in the
emergency room, especially those that require transfer to an
intensive care unit (ICU), which allows objective analysis of
patients with acute diseases and a risk of clinical deterioration at
any level of care.[26–30] This scale has shown favorable results and
is not inferior to triage scales. Given its ability to predict
deterioration and mortality objectively based on easily measur-
able physiological variables at any level of care, we considered the
use of the NEWS2 scale relevant for our study. Likewise, data on
their performance compared to triage are scarce.
The objective of this study is to determine the reproducibility

and validity of the NEWS2 scale in the emergency department for
the prediction of in-hospital mortality.
2. Materials and methods

2.1. Study design

Under the objectives set out in this study, the methodology was
carried out in 2 phases: Phase I, determination of the
reproducibility inter- and intra-observer of the NEWS2, and
Phase II, the validity and prediction of mortality using the NEWS
2 scale for adults in the emergency department.
For the development of both phases, a prospective observa-

tional study was carried out between August 2018 and June 2019
on patients older than 18years who were admitted to the
emergency department of the Universidad de la Sabana Clinic
(Chía, Cundinamarca, Colombia), where the nursing triage staff
classifies each patient to the necessary level of care, depending on
the ESI. Excluded from the study who did not have a record of
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diagnoses of admission to the emergency room, as well as patients
who presented errors when filling in the NEWS scale (incomplete
data).
During patient care, demographic data were recorded, such as

age, sex, living or dead status, date and time of admission and
discharge, vital signs, admission and discharge diagnosis, ICU
requirements, and comorbidities such as arterial hypertension,
type 2 diabetes mellitus, chronic obstructive pulmonary disease,
chronic kidney disease, and cerebrovascular disease. The patients
were assessed and classified according to the triage and NEWS2
scale on 3 occasions (twice by the same nurse); these assessments
were performed at different times but with time intervals no
greater than 1 hour. The outcome variable was mortality.
The triage system was divided into 5 levels, where level 1

represents a vital urgency that requires immediate medical
attention, level 4 corresponds to patients who do not require a
medical evaluation in the emergency room but do require a
priority appointment for evaluation within 48hours, and level 5
is directed toward non-priority external consultation[26] (Ta-
ble 1). Likewise, staff are trained to evaluate patients with the
NEWS2 scale, which is based on physiological variables such as
blood pressure, heart rate, respiratory rate, temperature, oxygen
saturation, and level of consciousness, providing a score of 0 to
20. The patients are classified into 1 of 2 categories: 1 to 4 points
indicates a low risk of clinical deterioration, 5 to 6 indicates a
moderate risk of clinical deterioration, and greater than or equal
to 7 indicates a high risk of clinical deterioration requiring
attention immediate[5,10] (Table 1).
The sample size was calculated according to the data of the

Keep study,[33] where a sensitivity of 92.6% and specificity of
77% are reported for a cutoff point of 3, for an expected
mortality of 10%, confidence level of 95%, and precision of 5%
required a minimum of 562 subjects. For reproducibility, an
intra-class correlation coefficient (ICC) value of 0.9 was
considered, and amplitude of 10%, number of observers 2,
requiring a minimum of 57 subjects for this analysis.
2.2. Data collection

For the application of the scale, a questionnaire electronic with
the variables of the NEWS2 scale and a specific score for each
variable. The nursing staff filled out each questionnaire for each
patient admitted to the emergency department during the triage
assessment. The calculation of the final score using the NEWS2
scale was automatically sent to an Excel database designed for the
study. In order to reduce the selection bias, the admission of
patients with all degrees of severity was sought, and to reduce the
information bias, the data were obtained by trained personnel
and verified by the research team the clinical records and double
use was used for transcription fingering
2.3. Statistical analysis

The database was collected in a Microsoft Excel spreadsheet and
subsequently analyzed with the statistical program IBM

®

SPSS
®

statistics 25. The qualitative variables were summarized as
frequencies and percentages, using the average quantitative
variables and standard deviation to determine if the data were
normally distributed or the median and interquartile range if the
data were not normally distributed. A description was made of
the clinical characteristics of the studied population in terms of
sex, age, vital signs and mortality outcomes, ICU requirements,
3

hospitalization, or readmission in the first 48hours. Additionally,
a bivariate analysis was performed between the positive
outcomes with a chi-square test for the qualitative variables, a
Student t distribution test to determine the normal distribution,
and a non-parametric Mann–Whitney U test if the distribution
was non-normal. Reproducibility was evaluated with the intra-
observer ICC with the data taken from the same evaluator and
inter-observer with the data obtained from the scores by 2
different evaluators. Subsequently, the area under the receiver
operating characteristic (ROC) curve for the quantitative
NEWS2 score and the triage with mortality outcomes and ICU
admission was used to calculate the confidence interval (CI) and
the P value. A comparison of the areas under the receiver
operating curve was made, using DeLong method. On the other
hand, the sensitivity and specificity analyses were performed for
the cutoff point with the highest Youden index (YI) and the best
discrimination of the area under the ROC curve, calculating
sensitivity, specificity, and the positive and negative likelihood
ratio. Finally, a table was made to approximate the equivalences
of triage levels 1, 2, 3, 4, and 5 to the different scores of the YI,
considering significance at P< .005.
2.4. Ethical considerations

The project was approved by the ethics committee of the
Universidad de La Sabana Clinic (Acta 17, Agosto 2019). This
study was conducted as per the Declaration of Helsinki.
According to the results, the decision to inform the volunteers
about the details of the findings of this study was made by the
research group in a prior meeting.
3. Results

During the study, 4984 patients admitted to the emergency room
were registered in the database. Of these, 84 patients were
excluded because they were under 18years of age, 315 patients
were excluded because they had been readmitted to the
emergency department, 56 were excluded because they had no
record of diagnoses with an admission to the emergency room,
and 543 produced errors when filling in the NEWS2 scale (Fig. 1).
The final number of patients in the study was 3986. File 1,
Supplemental Digital Content, http://links.lww.com/MD2/A480
shows the summary of missing values.
Table 2 shows the characteristics of the population that

participated in the study. In total, 2230 women (56%) and 1756
men (44%) were admitted to the emergency room, with a mean
age of 44.6years. The most frequent comorbidities were arterial
hypertension (n=777) and type 2 diabetes mellitus (n=265),
followed by chronic obstructive pulmonary disease (n=129),
chronic kidney disease (n=99), and cerebrovascular disease (n=
69). Regarding admission diagnoses, 3172 patients were
admitted for medical illness. Among these, 954 patients had
an infectious medical diagnosis, followed by 625with a traumatic
disease, and 321 had a surgical disease. It is also important to
highlight the patients who were admitted with simultaneous
diagnoses. There were 92 (2%) patients admitted to the ICU, with
a mean NEWS2 of 7.
A total of 158 patients died in hospital, of which 95 were men

(60%) with a mean age of death at 75.2years. Of these, 65
patients required ICU management according to factors related
to vital signs upon admission to the emergency room, with an
average heart rate of 83 beats per minute, a respiratory rate of 19

http://links.lww.com/MD2/A480
http://www.md-journal.com


Figure 1. Flowchart of the selection of patients who entered the study.

Table 2

General population characteristics.

Characteristics General population n=3

Sex in (%)
Female 2230 (56)
Male 1756 (44)

Age � (SD)
44.6 (19.5)

Vital signs (SD)
HR 84.3 (17.8)
RR 19.1 (2.5)
SBP 124.9 (22.5)
T (°C) 36.4 (1.91)
SAT O2 92.5 (6.4)
Supplemental oxygen 119 (3)
State of consciousness n (%) 123 (3)

Comorbidities n (%)
HA 777 (19)
DM type 2 265 (7)
COPD 129 (3)
CKD 99 (2)
CD 69 (2)

Admission diagnosis n (%)
Traumatic illness 625 (16)
Medical illness 3172 (80)
Infectious medical pathology 954 (24)
Surgical disease 321 (8)

Admission to ICU n (%) 92 (2)
NEWS2 score of patients admitted to ICU � (SD) 7 (4,3)

CD= cerebrovascular disease, CKD= chronic kidney disease, COPD= chronic obstructive pulmonary dise
care unit, NEWS = National Early Warning Score, RR = respiratory rate, SAT O2 = oxygen saturation,
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breaths per minute, systolic blood pressure of 108mmHg, a
temperature of 34.5°C, and oxygen saturation of 79.5%.
Moreover, 78 patients (49%) were admitted with an altered
state of consciousness, including delirium, drowsiness, stupor,
and a superficial or deep coma. The most frequent comorbidities
were arterial hypertension (56%), chronic obstructive pulmonary
disease (25%), type 2 diabetes mellitus (17%), chronic kidney
disease (13%), and cerebrovascular disease (13%).
The area under the ROC curve for triage and NEWS2 in

predicting in-hospital mortality due to any cause of admission to
the emergency room is shown in Figure 2 and Table 3. NEWS2
had an area of 0.90 (95% CI: 0.87–0.92), and triage had an area
of 0.89 (95% CI: 0.87–0.91). DeLong method P value= .544.
In the same way, the precision of the area under the ROC curve

was calculated to predict mortality. For the most exact point of
NEWS2, the score was greater than or equal to 7, presenting a
sensitivity of 66%, specificity of 96%, a positive likelihood ratio
of 17.5, a negative likelihood ratio of 0.34, and a YI of 0.627.
Finally, a classification and score equivalency analysis was
performed between triage and the NEWS2 scale in terms of
mortality. Of the patients classified as triage 1, 32.3% died, and
those who obtained a NEWS2 score greater than or equal to 10
had amortality of 38.6%. For triage 5, mortality was 0%, and on
theNEWS2 scale of 0 points, mortality was 1.3%. This analysis is
presented in Table 4.
From the database selected for the study (3986 patients

admitted to the emergency room), 77 patients were selected for a
reproducibility analysis. Regarding the characteristics of the
general population, among the 77 patients, 10 exhibited
mortality, with a mean age of 69years, compared to the general
986 Alive n=3828 Deaths n=158 P value

2167 (57) 63 (40) <.001
1661 (43) 95 (60)

43.4 (18.6) 75.2 (14.6) <.001

84.3 (16.7) 83 (34.6) .802
19,1 (2.0) 19.8 (7.8) .252
125.5 (20.4) 108 (49.2) <.001
36.5 (1.0) 34.5 (8.1) .003
93.1 (3.4) 79.5 (24.1) <.001
60 (2) 59 (2) <.001
45 (1) 78 (49) <.001

689 (18) 88 (56) <.001
238 (6) 27 (17) <.001
89 (2) 40 (25) <.001
78 (2) 21 (13) <.001
49 (1) 20 (13) <.001

621 (16) 4 (3) <.001
3038 (79) 134 (85) .097
919 (24) 35 (22) .31
296 (8) 25 (16) <.001
27 (1) 65 (41)
5 (3) 8 (4,5)

ase, DM type 2= type 2 diabetes mellitus, HA= arterial hypertension, HR= heart rate, ICU= intensive
SBP = systolic blood pressure, SD = Standard Deviation, T = temperature (centigrade).



Figure 2. The area under the receiver operating characteristic (ROC) curve for (A) NEWS2 and (B) TRIAGE. NEWS = National Early Warning Score.
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population, which was 48years. Mortality was higher for men
(n=7); the mean NEWS2 score at admission among patients who
had a mortality outcome was 10 points, and for triage, it was 1.
Finally, the mean of the patient’s vital signs was a heart rate of 88
beats per minute, a respiratory rate of 22breaths per minute,
systolic blood pressure of 132mmHg, temperature of 36.4°C,
and oxygen saturation of 81%.
These patients had to be assessed by nursing personnel with

experience in triage classification and the use of the NEWS 2
score. Table 5 shows the intra-observer variability determined by
a nurse who classified the same patient at observation times,
providingmeans of 3.16 and 2.96 in the NEWS 2 score. Likewise,
for triage, the mean was 2.88. Additionally, for NEWS2, a very
high ICC of 0.91 was observed (95% CI: 0.880–0.934) with a P
value of <.001 in contrast to triage, which presented a high
correlation coefficient of 0.709 (95% CI: 0.705–0.832) and a P
value <.001.
The concordance analysis was performed at the inter-observer

level (Table 6), where 2 nurses classified the same patient using
triage and NEWS2 at equal observation times, resulting in means
of 3.11 and 3.10 for NEWS2. In the triage, a mean of 2.88 was
provided by both observers. The ICC was very high for NEWS2,
with a result of 0.953 (95%CI: 0.945–0.960) compared to triage,
with a moderate value of 0.709 (95% CI: 0.668–0.747).
The means and correlations of the vital signs of the patients

were evaluated by both intra-observers and did not have
Table 3

Data obtained for the NEWS2 scale in comparison with triage.

ROC CI 95% P value

NEWS2
Mortality 0.90 0.87–0.92 <.001
Hospitalization 0.67 0.76–0.86 <.001
ICU 0.81 0.63–0.69 <.001

Triage
Mortality 0.89 0.87–0.91 <.001

CI = confidence interval, ICU = intensive care unit, NEWS = National Early Warning Score, ROC =
receiver operating characteristic.

5

significant variability, even though the evaluation time was
prolonged. Likewise, in the inter-observer observations, the vital
signs did not have variability because they were assessed at the
same time (Table 7).
4. Discussion

The NEWS2 scale patient assessment has been used in specific
scenarios, such as for those with sepsis, where this scale has been
shown to have a good correlation in the early identification of
cases with a risk of deterioration.[34,35] In our study, patients with
various pathologies were evaluated. The validity of NEWS2 in
the emergency department and the prediction of in-hospital
mortality were evaluated for both triage and NEWS2 among
admitted adult patients, indicating good performance for both.
NEWS2 showed a greater area under the ROC curve (0.90). The
point with the highest precision in the area under the curve (AUC)
for NEWS2 was a score greater than 7, as confirmed by the YI.
The results found in our study correspond to those reported in a
prospective observational study that evaluated NEWS2mortality
predictions at 2, 7, and 30days, which are reflected in the AUC
values of 0.88, 0.86, and 0.82 respectively.[1]

Studies carried out byMartín-Rodriguez et al,[36] evaluated the
abilities of different pre-hospital triage systems based on
physiological parameters (Shock Index, Glasgow-Age-Pressure
Score, Revised Trauma Score, and NEWS2) to predict early
Table 4

Classification and score equivalency analysis between triage and
NEWS2.

Triage
Alive
n (%)

Deaths
n (%)

Puntaje
NEWS2

Alive
n (%)

Deaths
n (%)

1 21 (0.5) 51 (32.3) ≥10 22 (0.6) 61 (38.6)
2 1118 (29) 105 (66.5) 4–9 1775 (46.4) 88 (55.7)
3 2231 (58.3) 2 (1.3) 2–3 803 (21) 3 (1.9)
4 341 (8.9) 0 (0) 1 528 (13.8) 4 (2.5)
5 116 (3) 0 (0) 0 699 (18,3) (1.3)

NEWS = National Early Warning Score.

http://www.md-journal.com


Table 5

Data obtained for intra-observer variability.

Variables Población general Vivos Muertos

Age (yrs) 48 46 69
Female (n) 39 36 3
Score NEWS2 (x) 3 2 10
Triage (x) 3 2 1
Vital signs
HR (lpm) 82 81 88
RR (rpm) 17 17 22
SBP 127 126 132
Temperature (°C) 36.5 36.5 36.4
OS % 92 93 81

HR=heart rate, lpm= litres per minute, n=77, NEWS = National Early Warning Score, rpm=
revolutions per minute, RR= respiratory rate, SBP = systolic blood pressure.

Table 6

Intra- and inter-observer TRIAGE and NEWS2 correlation and
concordance.

Intra-class correlation coefficient CI 95% P value

Intra-observe concordance correlation
NEWS2 0.91 0.88–0.93 <.001
Triage 0.77 0.70–0.83 <.001

Inter-observe concordance correlation
NEWS2 0.95 0.94–0.96 <.001
Triage 0.70 0.66–0.74 <.001

CI = confidence interval, NEWS = National Early Warning Score.
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mortality (within 48hours), finding that the system with the best
predictive capacity was NEWS2, with an AUC of 0.891 (95%CI,
0.84–0.94), a sensitivity of 79.7% (95% CI, 68.8–87.5), and a
specificity of 84.5% (95% CI, 82.4–86.4) for a cutoff point of 9
points, with a positive probability ratio of 5.14 (95% CI, 4.31–
6.14) and a negative predictive value of 98.7% (95% CI, 97.8–
99.2). On the other hand, the main implementation of NEWS2
compared to NEWS yielded a better characterization of patients
with hypercapnic respiratory failure by calculating the value of
the score obtained from oxygen saturation using 2 sub-scores, but
few studies have evaluated the usefulness of NEWS2 in the
prediction of mortality from triage. One such study was also
carried out by Martín-Rodriguez et al,[37] where the authors
found an AUC for mortality of 0.862 (95% CI: 0.78–0.93) at 1
day, of 0.885 at 2 days (95% CI: 0.84–0.92), and of 0.835 at 7
days (95% CI: 0.79–0.87) (in all cases, P< .001). NEWS 2 has
proven to be a highly useful score for the early identification of
patients with sepsis in the emergency department, even when
compared to new initiatives such as the Rapid Emergency Triage
Table 7

Comparison intra-observe and inter-observer reliability for NEWS2 s

Intra-observe reliability n=77

Nurse A1 and A2 Media Intra-class correlation CI 95%
NEWS2 score 3.16–2.96 0.911 (0.880–0.934)

P< .0001
Triage 2.88–2.88 0.777 (0.705–0.832)

P< .0001

CI = confidence interval, NEWS = National Early Warning Score.
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and Treatment System for sepsis Rapid Emergency Triage and
Treatment System.[38] In other contexts, mainly Latin America,
there was an initiative by de Oliveira et al[39] in Brazil, which used
a prospective cohort study to evaluate nursing records to adapt
and validate NEWS2 for the population. Our study is the first to
validate NEWS2 in a Latin American population. These results
are similar to other scores such as the Mortality in Emergency
Department Sepsis, which shows an area under the ROC curve of
0.83 with the difference thatMortality in Emergency Department
Sepsis include variables such as age and comorbidities that
influence mortality, regardless of the clinical condition of the
patient. Likewise, it uses values from laboratory results that can
delay a rapid classification of the patient.[40,41]

Regarding the approximation of equivalence between the
triage classification and the NEWS2 score to determine mortality,
it was found that the mortality percentage is similar between
triage 1 and a NEWS2 greater than or equal to 10 with an inverse
relationship since the classification system is different. For triage,
the lower the score, the greater the severity, while for NEWS2, the
higher the score, the greater the severity. Furthermore, the
mortality ratios for triage and other scales are similar. These
findings suggest that the cutoff point for our population is higher
compared to that established in the United Kingdom, where a
NEWS2 of 7 was established to indicate a risk of mortality.[10,42]

However, this cutoff is not counted among the evidence in the
literature that corroborates these results.
In a study by Corfield et al[34] in 2013, the predictability of

mortality and ICU admission was evaluated among patients who
were admitted to the emergency department with a diagnosis of
sepsis, where the percentage of patients admitted to the ICU and/
or dead at 30days was 35% for a NEWS2 score on admission
greater than or equal to 9, presenting mortality similar to that
found in our study for patients with aNEWS2 score on admission
greater than or equal to 10 points, which totaled 37%. In another
study, Engebretsen et al,[43] for 1586 patients, reported a cutoff
point of 4 or higher as a predictor of admission to the ICU, while
for admission to the ICU in our study, the cutoff point was 7
points or higher; these results require further analysis. NEWS2
was developed through widely used statistical methods for the
development of predictive models. These can be comparable to
other predictive analytics methods.[44,45] In addition, NEWS2
uses physiological variables that can change rapidly according to
the clinical condition of the patient, which facilitates its follow-
up.
It should be noted that although an alert scale guarantees the

detection of critical patients and a favorable outcome, an
incorrect choice or poor understanding of the chosen scale can
also result in an overload of procedures and evaluations by the
staff, which could generate unnecessary deviation from their
work schedules. It is necessary to engage in a periodic assessment
core and triage.

Inter-observer reliability n=61

Pearson correlation Media Intra-class correlation CI 95%
0.925

P< .0001
3.11–3.10 0,953 (0.945–0.960)

P< .0001
0.586

P< .0001
2.88–2.88 0.709 (0.668–0.747)

P< .0001



Vergara et al. Medicine (2021) 100:40 www.md-journal.com
of the teaching materials and applications these scales, as well as
the training of the personnel (nurses, doctors, and other
members) who involved in the intervention of the detected
patient using the application of the scale.[17]

Ming et al[46] found no differences in mortality outcomes and
hospital stay when a rapid response team was implemented for
emergency care. Other factors have a greater impact, such as
economic, organizational, and personnel education factors. The
use of the NEWS2 scale showed superior validity, managing to
improve the objective care of these patients and optimize
resources. In this case, NEWS2 provides support not only for
rapid response teams but also for a large portion of other
healthcare personnel (doctors, nurses, and nursing assistants).
In 2016, Bilben et al[47] compared NEWS with the Manchester

triage scale in an emergency department. These results showed a
close correlation between both scales in predicting mortality and
the highest level of hospital care (emergency room, ICU, or
intermediate care). In our study, the results not only show a
correlation but also better sensitivity and specificity for mortality
among adult patients treated in the emergency department, in
addition to highlighting the need for a higher level of care (ICU).
Importantly, NEWS2 does not replace clinical criteria; instead,

it is a tool that complements the assessment of patients in general
practice, thereby consolidating the results of said assessment for
both critical patients who require quick decisions and for patients
with the possibility of outpatient management, without the need
for additional studies, such as laboratory tests. Past studies have
explored combinations of NEWS and biomarkers (lactate,
glucose, and excess base); however, the performance has not
been shown to improve.[30]

On the other hand, regarding the reproducibility of the NEWS2
scale, Hernández Ruipérez et al[26] evaluated the applicability of
triage among 410 patients admitted to the emergency department
who were classified by various observers using the ESI, which is a
gold standard among groups of medical experts. The kappa index
of this study between the comparison of the nurse’s classification
comparedand that of thegroupofdoctorswas0.68 (95%CI0.65–
0.71),which is similar to the results foundhere.On the other hand,
another group of doctors compared with expert physicians
presented a kappa index of 0.85 (95% CI 0.81–0.90). Clinical
studies have shown that the ESI has good validity and reliability for
special groups, such as children and older adults, with very good
inter-observer kappa values (k=0.82 and 0.46 to 0.91, respec-
tively).[2,19,48,49] For these groups, adequate classification has been
shown in the relevant emergency departments.
In our study, however, the average age of mortality among

patients was 69years, showing that with the NEWS2 scale, inter-
observer correlation and agreement are higher than those of
triage. This may be because NEWS2 is based on stipulated
physiological criteria that determine severity in any adult age
range, while triage may fail due to unconscious bias related to the
multiple comorbidities of these patients.[19,49]

It should be noted that the correlation and concordance of
triage at the intra-observer level are also low compared to those
of NEWS2. This suggests that, according to the time at which the
patient is reassessed, the patient will be given a different
classification of greater or lesser complexity. Therefore, it is
suggested to apply NEWS2 in this group of patients to identify
whether they require immediate attention due to a high risk of
clinical deterioration and to expand relevant studies with a larger
sample to evaluate the intra-observer variability between these
scales. The main limitation of the study is that we applied
7

validation in a single healthcare center; however, the number of
patients included, and the methodology applied partially
overcame this limitation. Another limitation is that we carried
out the validation in a hospital located at an altitude of 2650 m
above sea level, which may limit its usefulness only to similarly
located hospital centers.

5. Conclusion

NEWS2 is no worse than triage in the area under the ROC curve
for predicting mortality. On the other hand, the cutoff points of
NEWS2 were higher in our population compared to the cutoffs
stipulated in the United Kingdom. In addition, a score greater
than or equal to 10 for the NEWS2 was considered to indicate a
correlation with triage 1. However, we require more studies to
corroborate these results. Additionally, the intra-class correlation
was higher than that of triage. Therefore, the intra- and inter-
observer reproducibility of the NEWS2 scale should be analyzed
with a larger sample. Finally, intra-observer studies are required
for patients admitted to the emergency room with the ESI system.
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