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ABSTRACT

Objective: To identify the factors associated with clinical deterioration recognized by a Pediatric Early Warning
Score.

Method: A cross-sectional study conducted in a tertiary pediatric public hospital with 271 children aged from
zero to ten, hospitalized between May and October 2015. For the identification of the children with and without
signs of clinical deterioration, the translated, adapted and validated version of the Brighton Pediatric Early
Warning Score was applied to the Brazilian context. Logistic regression analysis and prevalence ratio (PR)
were used to measure the association between the variables studied. A 95% Confidence Interval (CI) and p
value were adopted as a measure of statistical significance to identify potential associated factors.

Results: The factors associated with the clinical deterioration of the children studied were age < 2 years old
(p=0.000), hospitalization in the emergency unit (p=0.000), comorbidity (p=0.020) and clinical diagnosis of
respiratory disease (p=0.000).

Conclusion: Children < 2 years old, with comorbidity, diagnosed with respiratory disease and hospitalized
in the emergency unit showed an increased likelihood of clinical deterioration. The identification of factors
associated with clinical deterioration may alert and direct the health team to children more susceptible to this
phenomenon.

DESCRIPTORS: Clinical deterioration. Hospitalized child. Alert. Child health. Pediatric nursing.
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FATORES ASSOCIADOS A DETERIORAGAO CLiNICA RECONHECIDA POR UM
ESCORE PEDIATRICO DE ALERTA PRECOCE

RESUMO

Objetivo: identificar os fatores associados a deterioracéo clinica reconhecida por um Escore Pediatrico de
Alerta Precoce.

Método: estudo de corte transversal, realizado num hospital publico pediatrico terciario, com 271 criancas
de zero a dez anos, hospitalizadas entre maio e outubro de 2015. Para a identificagdo das criancas com e
sem sinais de deterioracao clinica, foi aplicada a versao traduzida, adaptada e validada do Brighton Pediatric
Early Warning Score para o contexto brasileiro. Foram utilizadas a analise de regressao logistica e a razdo
de prevaléncia (RP) para medir a associagdo entre as variaveis estudadas. O Intervalo de Confianga (IC) de
95% e Valor de p foram adotados como medida de significancia estatistica para a identificagéo dos potenciais
fatores associados.

Resultados: os fatores associados a deterioragdo clinica das criangas estudadas foram idade < 2 anos
(p=0,000), internamento na unidade de emergéncia (p=0,000), comorbidade (p=0,020) e diagnéstico clinico
de doenga respiratoéria (p=0,000).

Conclusao: criangas < 2 anos, portadoras de comorbidade, com diagnostico de doencga respiratéria e
internadas na unidade de emergéncia apresentaram aumento da probabilidade de deterioragdo clinica. A
identificacdo de fatores associados a deterioragao clinica pode alertar e direcionar a equipe de saude para
criangas mais suscetiveis a esse fendbmeno.

DESCRITORES: Deterioragao clinica. Crianga hospitalizada. Alerta. Saude da crianga. Enfermagem
pediatrica.

FACTORES ASOCIADOS AL DETERIORO CLiNICO RECONOCIDO POR UNA
PUNTUACION PEDIATRICA DE ALERTA TEMPRANA

RESUMEN

Objetivo: identificar los factores asociados al deterioro clinico reconocido por una Puntuacion Pediatrica de
Alerta Temprana.

Método: estudio de corte transversal realizado en un hospital publico pediatrico terciario con 271 nifios de cero
a diez afios de edad, hospitalizados entre mayo y octubre de 2015. Para identificar a los nifios con y sin signos
de deterioro clinico, se aplicé la version traducida, adaptada y validad del Brighton Pediatric Early Warning
Score para el contexto brasilefio. Se utilizaron el andlisis de regresion logistica y la relacion de prevalencia
(RP) para medir la asociacion entre las variables estudiadas. Se adoptaron el Intervalo de Confianza (IC)
del 95% vy el Valor de p como medida de significancia estadistica para identificar los potenciales factores
asociados.

Resultados: los factores asociados al deterioro clinico de los nifios estudiados fueron los siguientes: edad
< 2 afos (p=0,000), internacién en la unidad de emergencia (p=0,000), comorbilidad (p=0,020) y diagndstico
clinico de enfermedad respiratoria (p=0,000).

Conclusién: los nifios con una edad maxima de 2 afios, con alguna comorbidad, con diagnéstico de
enfermedad respiratoria e internadas en la unidad de emergencia presentaron una mayor probabilidad de
deterioro clinico. Identificar factores asociados al deterioro clinico puede servir como alerta y orientar al equipo
de salud hacia los nifios mas susceptibles a este fenémeno.

DESCRIPTORES: Deterioro clinico. Nifio hospitalizado. Alerta. Salud infantil. Enfermeria pediatrica.
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INTRODUCTION

The clinical deterioration of a patient is commonly translated by the alteration of his vital data,
associated with other neurological, respiratory and cardiovascular clinical signs. There are some
concepts in the literature for clinical deterioration. After a conceptual analysis of this phenomenon,
an operational definition was proposed: “A dynamic state experienced by a patient compromising
hemodynamic stability, marked by physiological decompensation accompanied by subjective or
objective findings”."13¢5

In children, clinical deterioration usually precedes cardiac arrest. Children who die or deteriorate
unexpectedly in the hospital setting often show clinical signs of worsening in a period prior to recognition
of their severity.2 Therefore, nurses and health professionals who care for hospitalized children need
to recognize, in a timely manner, the main warning signs that may determine the deterioration of
their clinical conditions, which expose them to the risk of complications and death, in order to trigger
interventions timely.3

In the pediatric setting, there has been certain concern on the part of the services and health
professionals to create care systems for clinically deteriorating children in the hospital setting. In this
sense, strategies such as rapid response systems and adoption of pediatric early warning scores
have been developed, in international contexts, to assist in the recognition of the critical state of the
child and to trigger the necessary and early support for CPA prevention.*

The main function of these scores, internationally known as Pediatric Early Warning Score
(PEWS), and increasingly introduced in the pediatric clinical practice, is to support the health team in
the early recognition and intervention in the clinical deterioration of hospitalized children.®

Among the PEWS, the Brighton Pediatric Early Warning Score (BPEWS) was the first Pediatric
Early Warning Score developed to recognize signs of clinical deterioration in hospitalized children
and was published in 2005 in England,® and validated for the first time in 2017 for a Brazilian context.

Although any child may deteriorate and therefore require hospitalization and/or intensive
care, some factors may make them more exposed to this risk. Studies show that conditions such as
age under 1 or 2 years old, male gender and respiratory diseases were more prevalent in children
admitted to the ICU.”-'2 Risk factors such as respiratory history and history of previous hospitalization
were associated with the need for hospitalization in children under one year old."

In this context, pediatric patients undergoing clinical deterioration require the health teams
to be prepared to early recognize the signs of severity and to provide prompt care in order to avoid
serious adverse events resulting from their clinical worsening. In addition, factors that may increase
the likelihood of clinical deterioration in children need to be known.

Based on the above, this study aimed to identify the factors associated with clinical deterioration
recognized by a pediatric early warning score.

METHOD

This is a cross-sectional study conducted in the clinical-surgical inpatient units of a 280-bed
tertiary pediatric public reference hospital located in the inland of Bahia, Brazil.

A sample of 271 children from zero to ten years old participated in this study, from May to
October 2015. The sample calculation was made using the following formula: N=1.962(0.20(1-0.20))/
(0.052)+10%=270. The proportion of clinical deterioration adopted for the sample calculation was
20%, based on a pilot test with 30 children. The CI spectrum was 0.10. The Cl semi-amplitude as
acceptable error was 0.05 above or 0.05 below. The value of Z was 1.96.

Due to the lack of data on the prevalence of clinical deterioration in hospitalized children in the
Brazilian literature, a pilot test was performed to obtain the proportion used in the sample calculation
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described above. In this pilot test, 30 children were evaluated by a pediatrician based on the criteria
of the Primary Clinical Evaluation of the Severely Sick Child recommended by the American Heart
Association (AHA) and by the American Academy of Pediatrics (AAP)™ and, of these, 06 (20%) showed
signs of clinical deterioration, which was the proportion adopted for sample calculation.

All the children participating in the study were assessed by applying the translated, adapted,
and validated version of the Brighton Pediatric Early Warning Score to the Brazilian context — BPEWS-
Br (Chart 1) for the purpose of identifying signs of clinical deterioration,'®-'® given the difficulty in
establishing well-defined criteria that serve as a reference to determine such an event."”

Chart 1 — Brighton Pediatric Early Warning Score to the Brazilian context (BPEWS-Br).

Components 0 1 2 3 Partial
score
Neurological . Sleepy/ . Lethargic/Obtunded or
Active . Irritable reduced response to
status Hypoactive .
pain
Pale or CRT Patchy skin or Grayish/Cyanotic or
CRT =25 secor HR
. Normal color or 3 sec or HR CRT 4 secor HR 2
Cardiovascular 2 30 bpm above the
CRT 1-2 sec.  above upper 20 bpm above the o
age limit upper age limit upper age limit or
' ’ bradycardia for the age.
RR =20 rpm
URR ZEZVZ above the upper RR <5 rpm below the
Iirslligt usg of limit for the lower limit for age;
RR normal for ' age; subcostal, subcostal, intercostal,
, : accessory )
Respiratory  the age, without muscles or intercostal and suprasternal, sternal
retraction. FiO2 > 30% suprasternal retractions and grunting
or 4 liters m‘:in retractions or FiO2 or FiO2 2 50% or 8
= 40% or 6 liters/ liters/min of O,.
of O,. . 2
2 min of O,,.
Add 2 extra points if nebulized until 15 minutes ago or persistent vomiting after surgery.

Final score
Source: Adapted from Miranda JOF, Camargo CL, Sobrinho CLN, Portela DS, Monaghan A, Freitas KS, et al."®

Sociodemographic (age, gender, parental education, family income, social program enroliment)
and clinical (inpatient unit, history of hospitalization, comorbidity, diagnosis, clinical warning signs)
data were collected from the children and the BPEWS-Br was applied by a pediatric specialist nurse,
previously trained to apply the score. The score may range from 0 to 13 points, and score 3 was used
as the cutoff point to trigger clinical deterioration.'-"® Thus, children with final scores < 2 were classified
as “no signs of deterioration”; those with a score = 3 were classified as “with signs of deterioration”.

The selection of the participants was nonrandom, consecutive and was based on the inclusion
criteria (children aged 0 to 10 years old admitted during the collection period, regardless of length of
stay) and exclusion criteria (children aged = 11 years old, with discharge prescribed, in isolation, with
cancer or heart disease). 15 to 20 children per day of collection were evaluated until the calculated
sample was reached.

Children with heart disease were excluded because there is an early warning score of
deterioration validated specifically for this population. Children in the oncology unit and in isolation
were excluded because their manipulation was restricted by low immunity and the risk of cross-
infection during data collection.
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To confront the information and to identify possible typing errors, two databases were built in
EpiData 3. For data analysis, the Statistical Package for the Social Science (SPSS®) version 24.0
for Windows was used.

In the bivariate analysis, the prevalence ratio (PR) was calculated, with respective confidence
intervals of 95% and p value < 0.05, using Pearson’s chi-square test, to assess statistical significance.
Logistic regression modeling made it possible to evaluate the association between clinical deterioration
and a set of explanatory variables (potential associated factors) simultaneously.®

To define the final model, the procedures described by Hosmer and Lemeshow were followed.'®
The pre-selection of the variables for this model had as criteria the relevance found in the literature
and the p value < 0.25 for statistical significance.' Subsequently, only variables with a p value < 0.05
remained in the final model associated with the dependent variable.

The ethical criteria were met during data collection (application of parental consent and consent
term for clinically stable children > 6 years old), ?° to comply with the precepts of Resolution No. 466
of December 12, 2012 of the National Health Council.

RESULTS

Of the total children participating in the study (271), 46.8% were <2 years old, 20.7% were
from three to five years old and 32.5% were from six to ten years old, 63.5% were male and 60.9%
did not live in the municipality.

Among the children who were showing signs of clinical deterioration (44), the majority (70.5%)
was <2 years old, and male (70.5%). Of the companions, 43.2% completed Elementary School Il,
59.1% reported living with an income of up to one minimum wage and 50% were enrolled in the
Federal Government’s Bolsa Familia Program.

Regarding the clinical aspects of the deteriorating children, 52.3% had some comorbidity,
93.2% had clinical diagnosis as the cause of hospitalization, most were hospitalized in the emergency
observation and stabilization units (54.5%), hospitalized for less than seven days (65.9%) and had a
history of previous hospitalization (59.1%).

Table 1 shows a prevalence of clinical deterioration of 16.2% among the 271 children assessed,
based on the BPEWS-Br score = 3. The mean score in these children was 3.6.

Table 1 — Distribution of the children assessed for the presence or absence of clinical
deterioration and mean BPEWS-Br score. Feira de Santana, Bahia, Brazil, 2015. (N=271)

Clinical N % BPEWS-Br  \inimum  Maximum SD*
deterioration mean score

Present 44 16.2 3.6 3 7 0.948
Absent 227 83.8 0.6 0 2 0.761

*SD: Standard Deviation.
The data in Table 2 reveal that being younger than two years old, being admitted to the

emergency unit, having a history of previous hospitalization, presenting some comorbidity, as well as
having a respiratory diagnosis were statistically significant when associated with clinical deterioration.
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Table 2 — Bivariate analysis between the sociodemographic and clinical variables according
to clinical deterioration recognized by BPEWS-Br. Feira de Santana, Bahia, Brazil, 2015.

Clinical deterioration (n=271)

Characteristics o
Yes % No % PR* 95% Clt
p-valuet

Age (years old)

<2 31 24 .4 96 75.6 2.7 1.48-4.93
3-10 13 9.0 131 91.0 - p=0.000
Gender

Male 31 18.0 141 82.0 1.37 0.75-2.50
Female 13 13.1 86 86.9 - p=0.293

Family income
Up to 1 minimum

wage 26 13.5 167 86.5 0.58 0.34-1.00
m‘rifnt::qnv\jage 18 23.1 60 76.9 i p=0.052
Received family
allowance
No 22 18.6 96 81.4 1.29 0.75-2.22
Yes 22 14.4 131 85.6 - p=0.345
Hospitalization unit
Emergency 24 304 55 69.6 2.92 1.71-4.97
Nursing wards 20 10.4 172 89.6 - p=0.000
Previous
hospitalization
Yes 26 18.2 117 81.8 1.29 0.75-2.25
No 18 14.1 110 85.9 - p=0.000
Time of hospitalization
>7 days 15 1.3 98 86.7 0.72 0.41-1.28
<7 days 29 18.4 129 61.6 - p=0.264
Comorbidity§
Present 23 23.0 77 77.0 1.87 1.09-3.21
Absent 21 12.3 150 87.7 - p=0.020
Diagnosis
Clinical 41 17.2 197 82.8 1.89 0.62-5.77
Surgical 03 9.1 30 90.1 - p=0.235
Respiratory diagnosis
Yes 28 40.0 42 60.0 5.0 2.90-8.72
No 16 8.0 185 92.0 - p=0.000

*PR: Prevalence Ratio; 1CI: Confidence Interval; $Pearson Chi-Square; §Diabetes, hypertension, sickle cell anemia,
kidney disease, neuropathy, asthma, autoimmune disease.
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Four of these factors were corroborated after logistic regression and are presented in Table 3.
Children under two years of age were 2.8 times more likely to deteriorate than those between three
and ten years old. In children hospitalized in the emergency room, the likelihood of deterioration was
3.3 times higher than in the Nursing wards. For children with some comorbidity, the probability was 2.7
times higher than for those without comorbidity. Regarding the diagnosis of hospitalization, children
hospitalized for respiratory problems were 5.9 times more likely to deteriorate when compared to
children hospitalized for other causes (Table 3).

Table 3 — Variables associated with the clinical deterioration recognized by BPEWS-
Br after logistic regression analysis. Feira de Santana, Bahia, Brazil, 2015.

Variable PR* (95%) ClIt p-valuet
Age
<2 years old 2.8 1.29-6.18 0.00

3-10 years old - - -
Hospitalization unit

Emergency 3.3 1.55-7.21 0.00

Nursing wards - - -
Comorbidities

Present 2.7 1.29-5.95 0.00

Absent - - -
Respiratory diagnosis

Yes 5.9 2.79-12.87 0.00

No - - -

*PR: Prevalence Ratio; 1CI: Confidence Interval; fLogistic regression model

DISCUSSION

This study applied BPEWS-Br to identify signs of clinical deterioration in the children evaluated,
with a prevalence of 16.2%, from a score = 3 points. Regarding the sociodemographic and clinical
profile of the children with clinical deterioration recognized by the score, there was a predominance
of children under two years old, with a family income below one minimum wage, hospitalized for less
than seven days, with a history of previous hospitalization, with some comorbidity and hospitalized
for respiratory diagnosis. The statistically significant factors in both bivariate analysis and logistic
regression model, which may increase the likelihood of clinical deterioration, were age < 2 years old,
hospitalization in the emergency unit, presence of comorbidity and respiratory diagnosis.

A survey conducted in Norway with 761 patients used a modified version of the BPEWS and
the same cutoff point (= 3), finding a prevalence of clinical deterioration equal to the one in this study
(16.2%).2" In another study in the United States, an adapted version of the BPEWS was adopted to
evaluate 2,979 patients, and 73.2% of them had a score < 2, 8% had a score of 3, 8% a score of 4,
7% a score of 5 and 1.2% a score = 7."7

Clinical deterioration is often understood as a worsening of a patient’s clinical condition.
However, there is no consensus on how to diagnose its occurrence. Some studies have considered the
need for hospitalization?-2* or admission/transfer to the ICU"72"24-26 to determine clinical deterioration
in children. Thus, the lack of standardized criteria that determine the presence of this phenomenon
in the pediatric population ends up leaving a gap about its prevalence in the hospital environment.

Texto & Contexto Enfermagem 2020, v. 29: e20180348 7/12

7 ISSN 1980-265X DOI http://dx.doi.org/10.1590/1980-265X-TCE-2018-0348 .



From a qualitative perspective, the existence of processes to identify and respond to pediatric
clinical deterioration, as well as assessment practices and the use of tools to support the recognition
of patients at risk of deterioration were identified by parents and health professionals as factors which
may influence the care escalation of clinically deteriorating children.?” In this context, the Pediatric
Early Warning Scores, developed to identify signs of worsening in children, could be an alternative
for investigating the occurrence of clinical deterioration and triggering the need for urgent care in
hospitalized children.*

Lower airway disease, cardiovascular disease and younger age were also associated with
clinical deterioration translated by BPEWS = 3. Transfer to high-level care units was significantly higher
among patients with BPEWS = 3 compared to patients with BPEWS < 2.2' A high PEWS score was
associated with the need for ICU transfer.2628

In Brazil, some abstracts publications were found in congress annals, but few publications
in journals about the use of early warning scores to recognize pediatric clinical deterioration.'5-16.2
However, certain studies have described the profile of pediatric patients admitted to the hospital
or intensive care unit,’'2 These events are considered indicators of worsening of the hospitalized
child’s clinical condition. Some of the results of these studies corroborate data already described in
the literature and evidenced by this research.

Regarding the studies on the profile of children who needed to be admitted to the hospital
or were in the ICU, age < 2 years old, male gender and hospitalization for respiratory causes were
more prevalent.””'? The median hospital stay was 8.8 days' and 3.4 days.® In the ICU, these times
were 6.9 days’ and 5.4 days.®

Acute respiratory diseases remain the most frequent cause of child mortality in developing
countries.™

A study on the causes of hospitalization of children aged from zero to four years old in the
Unified Health System indicated respiratory diseases as the first cause of hospitalization in Brazil,
followed by infectious and parasitic diseases.*°

With regard to the factors associated with the need for the hospitalization of children, several
research studies have shown that low maternal schooling, low income,'?3" history of previous
hospitalization'3'-32 and pre-existing diseases'* may increase the risk of hospitalization. The
existence of certain underlying diseases was present in 51% of the ICU admission cases and was
associated with a higher risk of mortality.®

From the results obtained in this study and the discussions presented, it is important to highlight
that children in hospitals, regardless of their age, diagnosis, clinical history and inpatient unit, need
to be monitored daily by the health team for possible signs of deterioration of their clinical conditions.

In this sense, early warning scores can help nurses and staff in the daily assessment of signs
of clinical worsening in children, as well as direct to early intervention, as nurses are considered the
forefront of patient care in the hospital and play a key role in recognizing and responding to clinical
deterioration. In addition, the systematization of the registration of vital and clinical data, through a
simple and structured instrument, can assist the care team, contributing to the provision of safe care
and allocation of care and human resources according to the patient’s real needs.?®

The following aspects are considered as limitations of the present study: cross-sectional and
unicentric study, small non-probabilistic sample and the gap in the national literature on the use of
Early Warning Pediatric Scores as a criterion to identify clinical deterioration in Brazilian children,
which made it difficult to discuss the data.
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CONCLUSION

This study used BPEWS-Br to recognize the clinical deterioration in hospitalized children and

showed a prevalence of 16.2% of this phenomenon. In addition, children up to two years old, with some
comorbidity, hospitalized for respiratory diagnosis and in an emergency unit, deteriorated more when
compared to other children, which requires the health team to pay more attention to these patients.

The identification of factors associated with pediatric clinical deterioration, even before the

onset of signs of severity, could alert and direct the health team’s gaze to children more susceptible
to this phenomenon.
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