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Abstract
Objective: To assess the Pediatric Alert Score (EPA) accuracy, usefulness, reproducibility and applicability in 
identifying clinical deterioration in hospitalized children and adolescents. 

Methods: This is a prospective diagnostic test study, carried out between October/2018 and October/2019, 
to measure EPA diagnostic accuracy in a sample of 240 children, and its reproducibility and applicability in a 
sample of 60 children. Data were processed and analyzed on MedCalc and VassarStats.net. 

Results: At cut-off point ≥ 3, the score had a sensitivity of 73.6%, specificity of 95.7%, positive predictive 
value of 83%, negative predictive value of 92.7, area under the ROC curve of 93.6%, estimated prevalence 
of 19.6%, positive probability ratio of 17.1, positive post-test probability of 77.8%, simple Kappa of 0.946. 

Conclusion: The study provides evidence on EPA high accuracy, usefulness and reproducibility in identifying 
clinical deterioration in a Brazilian pediatric hospital setting, and considered the instrument applicable in the 
context of the research.

Resumo
Objetivo: Avaliar a acurácia, utilidade, reprodutibilidade e aplicabilidade do Escore Pediátrico de Alerta (EPA) 
na identificação da deterioração clínica em crianças e adolescentes hospitalizados. 

Métodos: Estudo de teste diagnóstico, prospectivo, realizado entre outubro/2018 a outubro/2019, para medir 
a acurácia diagnóstica do EPA em uma amostra de 240 crianças, e sua reprodutibilidade e aplicabilidade 
em uma amostra de 60 crianças. Os dados foram processados e analisados no MedCalc e VassarStats.net. 

Resultados: No ponto de corte ≥ 3, o escore apresentou sensibilidade de 73,6%, especificidade de 95,7%, 
valor preditivo positivo de 83%, valor preditivo negativo de 92,7, área sob a curva ROC de 93,6%, prevalência 
estimada pelo teste de 19,6%, razão de probabilidade positiva 17,1, probabilidade pós-teste positivo de 
77,8%, kappa simples de 0,946. 

Conclusão: O estudo fornece evidências sobre a elevada acurácia, utilidade e reprodutibilidade do EPA na 
identificação da deterioração clínica em um cenário hospitalar pediátrico brasileiro, e considerou o instrumento 
aplicável no contexto da pesquisa.

Resumen
Objetivo: Evaluar la precisión, utilidad, reproducibilidad y aplicabilidad del Sistema de Alerta Precoz Infantil 
(SAPI) en la identificación del deterioro clínico en niños y adolescentes hospitalizados. 
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Introduction

Early recognition of clinical worsening in hospital-
ized children is paramount for proper and timely 
management of deterioration.(1) In this perspective, 
the Pediatric Early Warning Score (PEWS) are in-
struments developed to systematize the clinical 
assessment and assist the health team in the early 
identification of deteriorating children, supporting 
decision-making and the implementation of care 
aimed at reducing the probability of unfavorable 
outcomes.(2 )

PEWS are tools of simple application, based on 
clinical parameters and vital signs that are easy to 
measure, without the aid of complex and expensive 
equipment, and are currently considered afferent 
branches of rapid response systems to pediatric clin-
ical deterioration.(3,4)

The first PEWS, published in 2005, was the 
Brighton Paediatric Early Warning Score (BPEWS). 
It is a scoring system composed of three assessment 
components: neurological, cardiovascular and re-
spiratory, in addition to the use of nebulization and 
the presence of persistent vomiting in the postoper-
ative period. The score can vary between 0 and 13 
points, and from 3 points, the higher the score, the 
greater the risk of deterioration. (1,5,6)

In Brazil, BPEWS went through the process of 
translation, adaptation and validity for the Brazilian 
context (BPEWS-Br), and presented encouraging 
results, becoming the first pediatric early warning 
score validated in a Brazilian setting with the aim of 
assisting in the early detection of clinical worsening 
in children in the hospital setting.(1)

After BPEWS-Br validity, its authors, based 
on an extensive discussion, raised the need for ad-
justments to the instrument, in order to include 
new indicators for assessment of pediatric clinical 

deterioration described in the literature and better 
serve the study context. Although the BPEWS-Br 
performed satisfactorily, it did not contain indica-
tors considered to be important predictors of clin-
ical worsening in children, such as certain criteria 
that can help in screening patients with suspected 
sepsis. The purpose was to have a valid tool that 
was more adequate to the reality of the service, 
the team, the patients and the context of Brazilian 
public health.(1)

A new instrument, called the Pediatric Alert 
Score (EPA), was developed from the BPEWS-Br. 
Initially, it was validated from the standpoint of con-
tent, presenting a General Content Validity Index 
of 0.97, considered easy to use, with good structure 
and presentation, in addition to contemplating rel-
evant indicators of clinical relevance and applica-
ble to the study site.(7) However, its performance in 
recognizing clinical deterioration needs to be mea-
sured in order to produce evidence to strengthen 
and sustain its use in the national scenario.

It is estimated that, since the creation and va-
lidity of the first PEWS, more than 30 scores are 
in use, each with different parameters assessed, for-
mats, as well as degree of validity.(8) Evidence on the 
validity and clinical utility of pediatric alert systems 
is still limited, given the large number of scores in 
use. Therefore, research to obtain robust, valid and 
clinically significant results to assess PEWS in dif-
ferent scenarios is necessary. Understanding and de-
fining the properties that lead to high performance 
can support a more evidence-based approach to the 
development of future PEWS.(9) Given the variabil-
ity of these instruments, the decision to adopt a 
PEWS needs to be accompanied by evidence on its 
validity in care contexts.

This study aimed to assess EPA accuracy, use-
fulness, reproducibility and applicability in identi-

Métodos: Estudio de prueba diagnóstica, prospectiva, realizada entre octubre de 2018 y octubre de 2019, para medir la precisión diagnóstica del SAPI en una 
muestra de 240 niños y su reproducibilidad y aplicabilidad en una muestra de 60 niños. Los datos fueron procesados y analizados en MedCalc y VassarStats.
net. 

Resultados: En el punto de corte ≥ 3, el puntaje presentó una sensibilidad del 73,6 %, especificidad del 95,7 %, valor predictivo positivo del 83 %, valor 
predictivo negativo de 92,7, área bajo la curva ROC del 93,6 %, prevalencia estimada por la prueba del 19,6 %, razón de probabilidad positiva 17,1, 
probabilidad posprueba positiva del 77,8 %, kappa simple de 0,946. 

Conclusión: El estudio presenta evidencias sobre la elevada precisión, utilidad y reproducibilidad del SAPI en la identificación del deterioro clínico en un 
escenario hospitalario pediátrico brasileño, por lo que el instrumento se consideró aplicable en el contexto de la investigación.
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fying clinical deterioration in hospitalized children 
and adolescents.

Methods 

This is a quantitative, prospective, diagnostic test 
study to verify EPA performance in identifying clin-
ical deterioration in children and adolescents in a 
hospital context. The study was conducted based on 
the Standards for Reporting of Diagnostic Accuracy 
Studies (STARD) recommendations.(10)

The research site was a large maternal-infant 
hospital, a reference for the care of children and 
adolescents under 16 years of age, with 240 beds, 
located in the municipality of Feira de Santana, the 
second largest city in the state of Bahia, Brazil.

The study’s reference population consists of 
children and adolescents aged 1 month to 15 years, 
admitted to the hospital’s clinical-surgical and emer-
gency units. The following were excluded from the 
sample: newborns, patients aged ≥ 16 years who re-
mained under follow-up at the hospital due to the 
diagnosis; patients with medical discharge prescribed 
in medical records; patients with a diagnosis of heart 
disease described in the medical records; undergoing 
cancer treatment; in isolation and using invasive me-
chanical ventilation. It was decided to exclude new-
borns, patients with heart disease and cancer because 
there are already validated proposals in the literature 
for scores for this population.(11-13) Patients with can-
cer were also excluded because they were undergoing 
chemotherapy and with more restricted handling 
due to low immunity. Patients with indication for 
isolation were excluded due to the risk of cross-infec-
tion during data collection.

A sample of 240 patients was calculated to ver-
ify the EPA diagnostic accuracy and usefulness. 
The sample calculation was made using the formu-
la: N=1.962[0.17(1-0.17)/(0.052), adding another 
10% to the value, considering the losses. The pro-
portion of clinical deterioration adopted for the 
sample calculation was 17%, found in a previous 
study.(1) The Confidence Interval (CI) spectrum was 
0.10. The CI semi-amplitude as an acceptable error 
was 0.05. The value of Z was 1.96.(14) To verify the 

EPA reproducibility among observers and applica-
bility, 60 children and adolescents were assessed by 
convenience sampling.

Three measurement and data collection instru-
ments were used: the reference standard or gold 
standard, the EPA and the instrument for collect-
ing sociodemographic and clinical data for sam-
ple characterization. The reference standard for 
determining the deterioration of children and ad-
olescents participating in the study was the set of 
clinical criteria that make up the Primary Clinical 
Assessment of the Critically Ill Child recommended 
by the American Heart Association (AHA) and the 
American Academy of Pediatrics.(15)

Among the AHA criteria, for neurological as-
sessment, the Pediatric AVPU Response Scale 
(Alert, Voice, Pain, Unresponsive) was used in order 
to optimize the assessment time. Blood pressure ex-
clusion was chosen, since hypotension in children is 
characterized as a late sign of cardiovascular decom-
pensation.(5) Furthermore, the lack of a consistent 
routine for blood pressure measurement in children 
in the wards could be a complicating factor for data 
collection.

From a broad discussion among researchers 
about the adopted reference standard,(15) iit was de-
fined that the patient with 3 or more altered indica-
tors in the reference standard would be classified as 
“with signs of deterioration”.

The EPA (Figure 1) consists of clinical crite-
ria for neurological, respiratory (respiratory rate, 
breathing pattern, oxygen support) and cardiovas-
cular assessment (skin color, capillary refill time, 
heart rate, temperature and urine output), whose 
score can range from 0 to 11 points.(7)

Assessments of clinical criteria for applying the 
reference standard and EPA were standardized from 
an operational manual, in order to calibrate observ-
ers and minimize measurement bias. Additionally, 
a pilot test was applied to 20 patients to resolve 
possible doubts at the time of application, as well 
as to adapt data collection to the inpatient dynam-
ics unit, to the multidisciplinary team’s work and, 
mainly, to children and their companions.

Data collection occurred from October/2018 to 
October/2019. The 240 children and adolescents 
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who participated in verification of EPA diagnostic 
accuracy and usefulness were selected by drawing 
lots from the list of patients admitted to the units. 
The EPA and reference standard application was 
blindly performed by a nurse with experience in 
pediatrics and by a pediatrician, respectively, re-
specting an interval of 5 to 10 minutes between 

measurements. The signs of clinical deterioration 
identified in patients were formally communicated 
to the on-call team and the relevant conducts were 
performed.

Data collection to verify reproducibility was 
performed in 60 children and adolescents by two 
nurses with experience in pediatrics who applied 

Figure 1. Pediatric Alert Score – EPA (front and back)



5Acta Paul Enferm. 2023; 36:eAPE00872.

Oliveira TL, Miranda JF, Monaghan AP, Silva RC, Santana AK, Silva MV, et al

the EPA with an interval of 5 minutes between 
measurements, independently and blindly. Also, 
nurses timed the time of patient assessment and ap-
plication of the score to assess its applicability in the 
study context. 

The data obtained were entered into two da-
tabases built in Excel 16.27 to compare the infor-
mation and identify possible typing errors. Once 
this was done, they were processed electronically in 
MedCalc® Statistical Software version 20.007 in or-
der to estimate the EPA accuracy indicators. 

Absolute and relative frequencies were calculat-
ed for qualitative variables. For continuous quan-
titative variables, means, medians and measures of 
dispersion (standard deviation and interquartile 
range) were calculated. 

The indicators adopted to measure the EPA 
accuracy and usefulness were: sensitivity, speci-
ficity, positive predictive value (PPV) and nega-
tive predictive value (NPV), Receiver Operating 
Characteristic Curve (ROC curve), positive 
likelihood ratio (PLR), negative likelihood ratio 
(NLR), positive post-test probability (+PTP) and 
negative post-test probability (-PTP). In addition 
to these, the prevalence determined by the refer-
ence standard and the estimated prevalence were 
calculated.

To measure reproducibility, the Simple Kappa 
and Weighted Kappa coefficients of agreement were 
calculated using the VassarStats.net program. For 
the calculation of Simple Kappa, child classification 
was dichotomized into “with signs of deterioration” 
and “without signs of deterioration”, considering 
the cut-off point ≥ 3 for the presence of clinical de-
terioration. As for the Weighted Kappa, the natural 
hierarchy (relative to the severity of the event) be-
tween the score categories was maintained, which 
ranged from 0 to 8 points in the studied sample.

To assess the Kappa index results, the following 
reference criteria were adopted to interpret the de-
gree of agreement: < 0.00 (poor), 0.00–0.20 (mild), 
0.21–0.40 (fair), 0.41–0.60 (moderate), 0.61–0.80 
(substantial), 0.81–1.00 (almost perfect).(16)

The EPA applicability was measured by the av-
erage time, in minutes, spent by the nurses to apply 
the score. 

The study was approved by the Research Ethics 
Committee, CAAE (Certificado de Apresentação 
para Apreciação Ética - Certificate of Presentation 
for Ethical Consideration) 79484117.2.0000.0053, 
and complied with all ethical precepts for research 
involving human beings.

Results

The sample of 240 children and adolescents ranged 
in age between 1 month and 15 years, with a me-
dian of 4 years (interquartile range: 7 years). Most 
children had a clinical diagnosis as the cause of hos-
pitalization (93.0%), with a prevalence of infections 
and problems related to the respiratory system. 
More than half of the sample had no comorbidities 
(68.0%) and a history of previous hospitalization 
(59.0%). 

Table 1 describes the EPA accuracy and useful-
ness indicators for the cut-off points found. Scores 
≥ 2 and ≥ 3 were considered the best cut-off points. 
EPA ≥ 2 had a sensitivity of 86.8%, specificity of 
87.7% and PPV of 66.7%. For EPA ≥ 3, sensitivity 
and specificity were 73.6% and 95.7%, respectively, 
and PPV was 83%.

The estimated prevalence (EP) of patients with 
EPA-triggered clinical deterioration ≥ 3 was 19.6%, 
closer to the prevalence determined by the reference 
standard (22.1%) when compared to EPA EP ≥ 2 
(28.7%).

Regarding EPA usefulness, Odds Ratios were 
used to calculate the +PTP and -PTP. +PTP of clin-
ical deterioration increased the pre-test probability 
(prevalence estimated by the reference standard) 
from 22.1% to 59% in the presence of a score ≥ 2 
and to 82.7% in the presence of a score ≥ 3. PTP 
reduced the pretest probability from 22.1% to 3% 
if EPA < 2, and to 6% if EPA < 3. 

Thus, in the sample assessed by the study, a 
score ≥ 3 can be adopted as the best cut-off point, 
understanding that this value added better accuracy 
and utility to the test.

The instrument’s overall performance in dis-
criminating the presence and absence of clinical 
deterioration was assessed from the area under the 



6 Acta Paul Enferm. 2023; 36:eAPE00872.

Pediatric Alert Score (EPA) performance in clinical deterioration

ROC curve between the EPA and the reference 
standard (Figure 2). The value found was 0.936 
(95% CI: 0.89 - 0.96), indicating that, in 93.6% 
of cases, EPA will be able to correctly discriminate 
children in clinical deterioration, and in only 6.4% 
the instrument will give false results. From the ROC 
curve, it is also possible to state that the best cut-off 
point of EPA was 3, since it is closer to the upper 
left corner of the graph. Point 3 provided 4.3% of 
false positive results, while point 2 provided 12.3%.

coefficient [0.834 (CI: 1.00)] 0.731 - 0.9162)], 
maintaining the EPA cut-off points measured in 
the sample. To verify EPA applicability in the study 
scenario, the average time spent for patient assess-
ment and application of the instrument by the two 
nurses was measured, being 4.2 minutes (SD: ±1.0) 
and 4.7 minutes (SD: 1.0) ±1.8), respectively, with 
a minimum time of two and a maximum of eleven 
minutes. Children with EPA ≥ 3 required a longer 
average time for assessment by one of the nurses 
(5.0 minutes) when compared to children with EPA 
≤ 2 (4.6 minutes), however, for the second nurse 
there was no difference in this regard (4.2 minutes). 
Thus, it may be that the time for application of 
EPA is influenced by the degree of patients’ clini-
cal deterioration. Still on EPA applicability, nurses 
participating in the study indicated that the use of 
practical clinical criteria and that they do not re-
quire more sophisticated equipment are positive 
characteristics for the application of the score in the 
context. However, they brought as a limitation the 
need for support from the medical team for their 
effective implementation.

Discussion

A basic principle for adopting an alert score is its 
ability to accurately and reliably identify signs of 
clinical worsening in a patient. Studies to verify the 
performance of PEWS, generally used as indicators 
of validity the measures of sensitivity, specificity, 
predictive values and/or area under the ROC curve.
(1,6,17–24) In this study, for EPA validity, in addition 
to these indicators, Odds Ratios and positive and 
negative post-test probabilities were used. 

Table 1. EPA accuracy and usefulness indicators
EPA Sp 95% CI  E 95% CI  PPV 95% CI  NPV 95% CI  PLR 95% CI  NLR 95% CI  +PTP -PTP EP

0 100 93.3 - 100 0.0  0.0 - 2.0 22.1 22.1 - 22.1  - -  1 1.0 - 1.0  - -  21.8  - 100

≥ 1 98.1 89.9 - 100 57.7 50.3 - 64.9 39.7 35.7 - 43.9 99.1 93.9 - 99.9 2.3 2.0 - 2.8 0.03 0.0 - 0.2 39.1 0.8 54.6

≥ 2 86.8 74.7 - 94.5 87.7 82.1 - 92.0 66.7 57.4 - 74.8 95.9 92.1 - 97.9 7.06 4.7 - 10.5 0.15 0.0 - 0.3 66.3 4 28.7

≥ 3 73.6 59.7 - 84.7 95.7 91.7 - 98.1 83.0 70.8 - 90.7 92.7 89.1 - 95.3 17.2 8.6 - 34.5 0.28 0.2 - 0.4 82.7 6 19.6

≥ 4 49.1 35.1 - 63.2 98.9 96.2 - 99.9 92.9 76.1 - 98.1 87.3 84.0 - 89.9 45.9 11.2 - 187 0.51 0.4 - 0.7 92.7 12.4 11.7

≥ 5 26.4 15.3 - 40.3 99.5 97.1 – 100 93.3 65.3 - 99.0 82.7 80.2 - 84.9 49.4 6.6 -367.1 0.74 0.6 - 0.9 93.2 17.1 6.2

≥ 6 17.0 8.1 - 29.8 100 98.0 – 100 100  98.0 - 100 81 79.0 - 82.8 -  -  0.83 0.7 - 0.9 -  18.8 3.7

≥ 7 13.2 6.54 - 24.8 100 98.0 – 100 100  98.0 - 100 -  -  - -  0.87 0.8 - 0.9 - 19.5 2.9

S: Sensitivity; Sp: Specificity; CI: Confidence Interval; PPV: positive predictive value; PPV: negative predictive value; PLR: positive probability likelihood; NLR: negative probability likelihood; EP: estimated prevalence; +PTP: 
positive post-test probability; -PTP: negative post-test probability.
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Figure 2. ROC curve* between EPA and reference standard

To assess EPA application reproducibility among 
nurses, the simple Kappa coefficient was calculated, 
from the dichotomization of the score at point 3 
[0.946 (CI: 0.842 - 1.00)], and the weighted Kappa 



7Acta Paul Enferm. 2023; 36:eAPE00872.

Oliveira TL, Miranda JF, Monaghan AP, Silva RC, Santana AK, Silva MV, et al

The best EPA cut-off point found in this study, 
considered capable of alerting possible clinical de-
terioration, was score 3, weighing the balance be-
tween sensitivity, specificity and an excellent area 
under the ROC curve (AUC).(25-27) The AUC found 
in the EPA (93.6%) was similar to that of the 
BPEWS-Br (91.9%) and higher than that found 
in other studies, whose values ranged from 69% to 
89%.(1,6,17-19,21-24)

There is no standard of acceptability between 
sensitivity and specificity, but it is suggested that 
both have a balance between the highest possible 
values.(25-27) The sensitivity and specificity of EPA 
≥ 3 were 73.6% and 95.7%. Studies that validated 
BPEWS in other settings, adopting different cut-off 
points ranging from 1 to 4, found similar results for 
sensitivity and specificity, respectively: 79.8% and 
65.2% for a cut-off point ≥ 1; 58% and 75%, 72% 
and 88%, 68.4% and 81.6% for a cut-off point ≥ 
2; 62% and 89% for a cut-off point ≥ 2.5; 90.2% 
and 74.4%, 32% and 93% and 73.9% and 95.5% 
for a cut-off point ≥ 3; and 14.8% and 97.7% for a 
cut-off point ≥ 4.(1,6,17-19,21-24)

To estimate pediatric clinical deterioration pre-
diction, positive (PPV) and negative predictive val-
ues (NPV) were calculated in order to measure the 
probability of patients worsening or not in the face of 
positivity or negativity of the score.(26) Considering 
the cut-off point ≥ 3, EPA presented a PPV of 83%, 
higher than that found in some studies that validat-
ed adapted versions of BPEWS: 36% and 15% at 
cut-off point ≥ 2, 77.3% and 5.8% at cut-off point 
≥ 3 and 58% at cut-off point ≥ 4.(1,6,17,23,24) The EPA 
NPV ≤ 3 was 92.7% and four studies found values 
close to or higher for the assessed PEWS: 94.7% 
and 99.8% at cut-off point ≥ 3; 96% and 98% at 
cut-off point ≥ 2.(1,6,17,23)

In order to assess EPA usefulness, the probabil-
ity ratio (PR) was calculated, whose values at the 
cut-off point ≥ 3 were 17.2 (PLR) and 0.28 (NLR). 
Good diagnostic tests must present a PLR > 10, in-
dicating that its positive result contributes signifi-
cantly to the diagnosis in question, proving to be 
a useful instrument. For NLR values, the closer to 
zero, the lower the probability of disease in the face 
of a negative test.(27)

Among the studies that validated the BPEWS, 
four were identified, which worked with RP. For 
PLR, only the BPEWS-Br presented a value similar 
to EPA, of 16.6, and the other studies presented 
values < 10, with a variation of cut-off points be-
tween ≥1 and ≥ 3: 6.2, 2, 3 and 4.72. For NLR, 
most studies found values close to those found in 
EPA: 0.27, 0.32, 0.3 and one study found a higher 
value of 0.73.(1,17,21,22)

From the LR, one can find the post-test prob-
ability (PTP). This indicator also endorses the use-
fulness of a diagnostic test, as it informs how much 
the test result will increase (+PTP) or decrease 
(-PTP) the prevalence of the disease (pre-test prob-
ability) in that scenario.(27) Considering the pre-test 
probability of clinical deterioration of 22.1% found 
by the reference standard, EPA +PTP was 82.7% 
and -PTP was 6% at cut-off point ≥ 3. These values 
are similar to those found in the only study that 
assessed the BPEWS usefulness in Brazil, finding a 
+PTP of 80% and a -PTP of 6% for the same cut-
off point.(1)

The EP of clinical deterioration by EPA was also 
calculated in this study, reflecting the ratio between 
the number of people with clinical deterioration ac-
cording to the EPA and the population at risk. The 
prevalence of deterioration determined by the refer-
ence standard was 22.1%, whereas the EP by EPA 
≥ 3 was 19.6%. In the BPEWS-Br validity study, 
considering a score ≥ 3, the EP by EPA was 16.2% 
and that determined by the reference standard was 
17%.(1) The study that validated the first modified 
version of the BPEWS adopted transfer to the ICU 
as a reference standard and found an EP of 24.2% 
for a score ≥ 3.(6)

EPA reproducibility was measured by the Kappa 
coefficient. The EPA showed a simple Kappa of 
0.946 and a weighted Kappa of 0.824. Therefore, 
the instrument showed an almost perfect degree of 
agreement, both for simple Kappa and for weighted 
Kappa.(16)

Some studies have verified the BPEWS repro-
ducibility in the validity process. Two of them 
found simple Kappa values considered substan-
tial: 0.75 and 0.74; and two others found almost 
perfect values: 0.85 and 0.91.(17,22,28,29) Only one 
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study that validated the BPEWS also calculated the 
weighted Kappa, finding a value of 0.80.(29) Another 
study that sought to assess inter-examiner reliabil-
ity among nurses using PEWS systems in central 
Denmark found that nurses assigned the same ag-
gregate score to two PEWS models in 76% of cases. 
The intraclass correlation coefficients for the aggre-
gate score in the two PEWS models were 0.98 and 
0.95.(30)

A PEWS must be objective, easy and quick to 
apply so as not to generate work overload or ex-
tra work for the team.(5,29) In this study, the EPA 
applicability was related to the time taken for its 
application, and the average total time taken for ap-
plication (4.2 and 4.8 minutes) was slightly higher 
than that found for the BPEWS-Br (4.1 and 3.5 
minutes).(29) This can probably be associated with 
the fact that the EPA aggregates more clinical indi-
cators than the BPEWS.

The time taken to apply the original BPEWS 
was described as 30 seconds. This time was reduced 
as the evaluator became familiar with the instru-
ment.(5) To apply the EPA in the study, even if pa-
tients were monitored, heart and respiratory rates 
were counted, in addition to measuring the axil-
lary temperature for one minute, according to the 
equipment’s instruction manual. Therefore, it is be-
lieved that, when incorporated into nurses’ assess-
ment routine and there is familiarity with the score, 
the time spent for its application can be gradually 
reduced.

A characteristic of EPA, as well as BPEWS, 
which can facilitate and speed up its application is 
the non-inclusion of blood pressure (BP) as a clin-
ical criterion, since its measurement in children 
requires time, appropriate equipment, standard-
ization of size of cuffs and a consistent routine for 
gauging. These factors could hamper the EPA im-
plementation in many Brazilian realities.

Regarding the EPA limitations, in this research, 
the score was not validated for use in newborns, 
children with heart disease and oncological diseas-
es, and its application for these populations is not 
recommended, which creates a gap for the possi-
bility of new studies in this perspective. For these 
populations, there are scores validated in interna-

tional settings that need to be tested in Brazilian 
hospitals, such as The Neonatal Trigger Score for 
neonates, the Cardiac Children’s Hospital Early 
Warning Score for patients with heart disease and 
The Children’s Hospital Early Warning Score for 
patients with cancer.(11-13)

 Medical team support was pointed out by the 
nurses as a limitation for the effective EPA imple-
mentation. The usefulness of PEWS is reported in 
terms of identifying sick children in clinical deterio-
ration, timely intervention by the multidisciplinary 
team, effective communication and trust in child 
care. However, its use is still limited due to the vari-
ation of scores and configurations.(31) This scenar-
io raises the need for standardization according to 
each context.

Authors suggest as research priorities on the 
PEWS studies that seek to: determine its predictive 
characteristics in different clinical settings, popula-
tions and organizational structures; assess the effect 
on mortality and morbidity; investigate barriers and 
facilitating factors for its implementation; consider 
developing a national PEWS to standardize in prac-
tice; and understand the role of human factors in its 
implementation and explore the role of technology 
in identifying and scaling children at risk of deterio-
ration.(10) Thus, there are still many gaps to be filled 
in terms of scientific knowledge and production of 
evidence on PEWS, as well as challenges to be over-
come, especially in the national context.

Regarding the use of these scores by Brazilian 
services, a cross-sectional, retrospective study as-
sessed nurses’ adherence to filling out the PEWS in 
an Emergency Service based on an analysis of 1,219 
medical records and found 75.2% of compliance, 
which points to the need for actions for professional 
education, with the purpose of improving indicators 
related to the application of PEWS and guarantee-
ing safe care.(32) Authors claim that it is possible to 
implement a PEWS in environments with limited 
resources. However, this is a time and energy con-
suming process, and requires an active and involved 
team for successful implementation.(33)

Pediatric alert scores have been highlighted for 
their performance in the early recognition of clini-
cal worsening, as they provide quantifiable evidence 
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of deterioration. However, it is important to note 
that the PEWS will not identify all children at risk 
of clinical worsening, either because of the speed or 
the mechanism involved in the deterioration, staff 
training is essential to recognize common patterns 
of deterioration and not rely on PEWS as the only 
screening mechanism. However, they can be a valu-
able adjunct to clinical decision making, particular-
ly for less experienced staff, as they are often accom-
panied by an escalation algorithm that indicates the 
action to be taken on each score.(10)

Given the above, PEWS can not only improve 
the power of early recognition of clinical instabil-
ity, but also increase the team’s situational aware-
ness and standardize communication, so that all 
teams, with different levels of training, understand 
the severity of the situation. When properly vali-
dated, and combined with care algorithms, they 
can trigger timely actions and help manage clinical 
deterioration.

Conclusion

The present study provides evidence on EPA high 
accuracy, usefulness and reproducibility in identi-
fying clinical deterioration in a Brazilian pediatric 
hospital setting, and considered the instrument ap-
plicable in the context of the research. It sought to 
follow all the methodological rigor of a diagnostic 
test study, but it is limited because it is single-center 
research and has not been validated, so far, for use 
in newborns, children with heart disease and with 
oncological diseases. Based on the evidence present-
ed, the EPA was considered a valid, useful, reliable 
and applicable instrument for the early recognition 
of clinical deterioration in children and adolescents, 
being able to give the nurse greater autonomy, and, 
if linked to a care algorithm, guide support actions 
and improve decision-making at critical moments 
with the multidisciplinary team. It is noteworthy 
that the improvement of care for patients in clin-
ical deterioration transcends the application of an 
alert score. It is necessary to think of a multifacet-
ed system, triggered by early recognition and that 
includes the implementation of appropriate care, 

trained personnel, adequate resources and audits 
to improve treatment and increase patient safety. 
The next challenge is the standardization of a single 
EPA on the national scene, establishing a common 
language among professionals to recognize and 
promptly respond to deterioration in children and 
adolescents. Moreover, studies are needed on the 
impact of implementing these instruments in care 
settings. 
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