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ABSTRACT

Objective: Cross-culturally adapt and validate, for Portuguese, the Hamilton Early Warning Score to detect clinical deterioration in
emergency services.

Method: Methodological study comprising the stages of translation, synthesis, back translation, expert committee (n=13), pre-test,
submission, and analysis of the measurement properties in a sample of 188 patients. The Canadian Acute Scale Triage was compared
with the Hamilton Early Warning Score. The Weighted Kappa Coefficient, Intraclass and Pearson Correlation Coefficient, Binary Logistic
Regression and the Area Under the Receiver Operating Characteristic Curve were used for data analysis.

Results: The Hamilton Early Warning Score showed excellent reliability, a=0.924 (p<0.001). The construct validity identified a
strong and negative correlation r=-0.75 and the predictive one presented an odds ratio of 1.63, 95% CI (1.358-1.918) (p<0.001).
Conclusion: The Hamilton Early Waming Score in Portuguese is valid and reliable to recognize patients in a condition of clinical
deterioration in emergency services.

Keywords: Validation study. Early warning. Clinical deterioration. Emergency medical services. Cross-cultural comparison. Patient
safety.

RESUMO

Objetivo: Adaptar transculturalmente e validar, para a lingua portuguesa, a Hamilton Early Warning Score para detectar a deterioracao
clinica em servicos de emergéncia.

Método: Fstudo metodoldgico compreendendo as etapas de tradugdo, sintese, retrotradugdo, comité de especialistas (n=13), pré-
teste, envio e andlise das propriedades de medidas em uma amostra composta por 188 pacientes. Comparou-se a Canadian Acute
Scale Triage com a Hamilton Early Warning Score. Foram utilizados o Coeficiente Kappa Ponderado, Coeficiente de Correlacdo Intraclasse
e de Pearson, Regressdo Logistica Bindria e a Area Sob a Curva Receiver Operating Characteristic para a andlise dos dados.
Resultados: A Hamilton Early Warning Score apresentou confiabilidade excelente, ou seja, a=0,924 (p<0,001). A validade de
construto identificou correlacdo forte e negativa r=-0,75 e a preditiva apresentou um odds ratio de 1,63, IC 95% (1,358-1,918)
(p<0,001).

Conclusao: A Hamilton Early Warning Score em portugués é valida e confidvel para reconhecer pacientes em condicdo de deterioragdo
clinica em servi¢os de emergéncia.

Palavras-chave: Fstudo de validagdo. Alerta rdpido. Deterioracdo clinica. Servigos médicos de emergéncia. Comparacdo transcultural.
Seguranca do paciente.

RESUMEN

Objetivo: Adaptar y validar transculturalmente, para portugués, el Hamilton Early Warning Score para detectar el deterioro clinico en
los servicios de emergencia.

Método: Estudio metodoldgico que comprende las etapas de traduccion, sintesis, retrotraduccion, comité de expertos (n=13),
pretest, envio y andlisis de las propiedades de medicion en una muestra de 188 pacientes. Se compard la Canadian Acute Scale Triage
con la Hamilton Early Warning Score. Para el andlisis de datos se utilizaron el Coeficiente Kappa Ponderado, el Coeficiente de Correlacién
Intraclase y de Pearson, la Regresion Logistica Binaria y el Area Bajo la Curva Caracteristica de Operacién del Receptor.

Resultados: El Hamilton Early Warning Score mostré excelente confiabilidad, a=0,924 (p<0,001). La validez de constructo identificé
una correlacién fuerte y negativa r=-0,75 y la predictiva presenté un odds ratio de 1,63,1C95% (1.358-1.918) (p<0,001).
Conclusion: £l Hamilton Early Warning Score en portugués es vdlido y confiable para reconocer pacientes en deterioro clinico en
servicios de emergencia.

Palabras clave: Estudio de validacion. Alerta temprana. Deterioro clinico. Servicios médicos de urgencia. Comparacion transcultural.
Sequridad del paciente.
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Bl INTRODUCTION

Patients in severe or potentially severe condition are
often referred to Emergency Medical Services (EMS). In
these services, especially in the emergency room, admitted
patients are vulnerable to the worsening of the clinical
condition and may present a state of clinical or physio-
logical deterioration characterized by instability of heart
rate, respiratory rate, blood pressure, temperature and level
of consciousness’.

The condition of clinical deterioration is sometimes not
recognized by the health team, especially in patients who are
not continuously monitored, progressing to critical adverse
events, such as Cardiopulmonary Arrest (CPA) and death .
CPAin a hospital environment rarely occurs suddenly, in which
the instability of signs and symptoms can be identified up
to 24 hours before this condition®.

The early identification of the instability of signs and
symptoms through surveillance and adequate monitoring
are pointed out as the first conduct to consider to avoid the
occurrence of CRA“). In view of this situation, it is recom-
mended the use of Rapid Response Systems (RRS) in order
to promote patient safety®®.

The RRS consist of two parameters, namely: the affer-
ent pathway that corresponds to the instruments that will
identify the clinical deterioration; and the efferent pathway,
which is made up of professionals from the rapid response
team, activated to carry out interventions that stabilize the
clinical worsening of the patient®®. Regarding the affer-
ent pathway, at the end of the 20th century, early warning
scales emerged, which are instruments used in a hospital
environment to identify patients at risk of progressing to
clinical deterioration. By the use of these scales/instruments,
when indicating the first signs of instability of vital signs or
symptoms compatible with worsening, the health team is
able to take timely conduct to stabilize the clinical condition
and, thus, contribute to the patient safety(9,

These instruments are referred to in the literature as early
warning systems or screening and activation systems, known
by the English terms Early Warning Scores (EWS) and Trick
and Track Systems (TTS) respectively®-69,

Among the early warning instruments, the Hamilton
Early Warning Score (HEWS), built and validated in 2015 by
a multiprofessional team in Canada, with the purpose of
predicting the clinical deterioration of patients admitted to
the emergency room, stands out for presenting reliability,
accuracy, sensitivity, and specificity in predicting in-hospital
mortality. In addition, it stands out for its applicability and
easy handling, since it comprises easily accessible vital signs
that are measured during the shift by the nursing team and
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by the systematization of the conducts that are indicated
according to the final score® .

Since then, HEWS has been applied to critically ill patients
with sepsis in intensive care units, emergency medical services
and wards in the early identification of clinical deterioration
and sepsis, which directly contributes to patient safety®'".

This scale comprises seven physiological parameters,
each one with a score between 0 and 3, in which 0 is the
normal range and 3 is the value of the greatest abnormal-
ity®. The total risk score ranges from 0 to 21 points and is
defined by the sum of the scores for each physiological
parameter, in which the higher the score, the greater the
risk of clinical deterioration®. The HEWS authors defined
conducts according to the score: for a score of 3 points,
the nursing technician must alert the supervising nurse
and increase the monitoring frequency; for a score of 4, a
first-year medical resident must be called in to assess the
patient; a score of 5 points was described as the threshold
for clinical deterioration and indicates activation of the last
year resident or the rapid response team®'".

The HEWS is a relevant scale for clinical practice and
can be used to improve resource management, quality of
care and, mainly, patient safety, given its potential to pre-
dict the physiological deterioration of patients and prevent
undesirable and irreversible outcomes that cause damage
to health® ™,

Despite the relevance of its use in clinical practice, a
systematic review, with the aim of evaluating the ability of
EWS to predict clinical deterioration in hospitalized patients,
found out that there is no scientific production that evidences
the adaptation and validation of the HEWS in Brazil. In order
to assess patients at risk of clinical deterioration admitted to
EMS(2, a fact that led to the development of this research,
the following guiding question was identified:“the Brazilian
version of the HEWS is valid and reliable to recognize patients
in clinical deterioration?”. In view of the above, the objective
of this study was to cross-culturally adapt and validate the
Hamilton Early Warning Score into Portuguese to detect
clinical deterioration in emergency services.

B METHOD

This is a methodological study of cross-cultural adapta-
tion and validation of the HEWS into Brazilian Portuguese
in emergency services.

Data were collected from August to December 2020, in
an Adult Emergency Room (AER) of a public hospital located
in the city of Uberaba, Minas Gerais, Brazil. The hospital serves
27 municipalities that make up the Triangulo Sul macro-re-
gion, being the only public hospital that offers tertiary care
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of high complexity. In view of the last report that we had
access to, the AER of the present hospital has 32 beds, an
average of 39.51 patient/day hospitalization, with an average
stay of 2.59 days.

The target population consisted of adult and elderly pa-
tients admitted to the AER. Inpatients aged 18 years or older
were included. Pregnant women with peculiar physiological
and clinical deterioration characteristics, patients using ad-
vanced airways and patients using sedation were excluded,
since the HEWS scale is not applied to such group of patients
due to the particularities of the methods for measuring the
neurological status and oxygen supply.

Regarding the sample, it was configured as non-proba-
bilistic and sequential during the data collection period due
to the impossibility of drawing the sample. For the compo-
sition of the sample size, it was used the Power Analysis and
Sample Size tool — version 13, and an Intraclass Correlation
Coefficient (ICC) was considered between the expected
adherence scores of ICC=0.9 and between the scores of the

neurological status, assuming a minimum value of ICC=0.75
foran a priori power of 90% and obtaining a minimum sample
size of 37 patients for interobserver reliability. For construct
criterion validity and predictive criterion validity, it was con-
sidered an incidence of deaths of 24.6%, a precision of 4.5%
and a confidence interval of 95% for a finite population of
400 hospitalizations per year, reaching a minimum sample
of 188 individuals. A significance level corresponding to p
= 0.05 was also considered.

The process of cross-cultural adaptation took place after
authorization by the instrument’s main author, Fox Robichaud,
and was based on the methodological path proposed by
international literature and consisted of six stages: (1) initial
translation; (2) synthesis of translations; (3) back translation;
(4) expert committee; (5) pre-test; and (6) forwarding to the
original person responsible for the instrument. The partic-
ipation of the patients occurred in the pre-test and in the
validation process through the psychometric properties test
as shown in Figure 1.

Adaptation

Hamilton Early Warning Score - HEWS

Stage 1

Translation 1 (T1)

Two translators-----

Stage 2

I
Translation 2 (T2)

Two translators----1 Back translation 1 (RT1)

Stage 2
Synthesis T12
Stage 3
Back translation 2 (RT2)
¥ Stage 4

Expert Committee
(n=13) --

Qualitative evaluation: semantic, idiomatic and cultural equivalence;
Quantitative evaluation: Content Validity Index (CVI).

l Stage 5

15 patients -------------

Pre-test with the HEWS- Brazilian Portuguese version

Stage 6
v

Submission to the original person responsible for the instrument

Validation

A 4

Interobserver
reliability (n=37) _——
Validity (n=188)

Evaluation of measurement properties through interobserver
reliability, construct validity and predictive criteria of the

instrument.

Figure 1 - Stages of cross-cultural adaptation and validation. Uberaba, Minas Gerais, Brazil, 2020

Source: Research data, 2020.
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In stage 1, the scale was translated by two blinded pro-
fessionals as for the objectives of the scale, independently
and from the original language into Brazilian Portuguese. It is
noteworthy that one of the professionals had no experience
in the health area, was Brazilian, fluent in English, graduated
in languages and with experience in translation; the other,
in turn, had experience in health area, with a doctorate in
medicine, with knowledge on the topic addressed, with
experience in an English-speaking country and experienced
in cultural adaptation processes. The two professionals gen-
erated the T1 and T2 versions.

In this sequence, in stage 2, versions T1 and T2 were
submitted to the synthesis to reconcile discrepancies carried
out by the researchers of this study, resulting in version T12.
In stage 3, the synthesis back translation process was per-
formed (versionT12) through two different translators from
stage 1,independently, from Portuguese to English and both
were blinded as to the objectives of the scale. It is evident
that the first translator is Canadian with experience in Brazil,
graduated in languages, fluent in English and Portuguese
and with experience in translation. In turn, the second had
English as his mother language and was fluent in Portuguese,
graduated in the health area and experienced in translation.
Two versions were generated, namely: RT1 and RT2.

In stage 4, the evaluation by the expert committee was
performed, to which T1, T2, version T12, RT1 and RT2 were
submitted for consideration by the committee via an online
platform to verify their conceptual, semantic, idiomatic, and
cultural equivalence. A convenience sample was adopted to
compose the expert committee, which was formed by 13
nurses, physicians and professionals of languages, masters
and/or doctors and with expertise in urgency and emergency,
located through the Lattes Platform and selected those who
obtained the minimum value of 5 points according to the
pre-established framework (415,

Using an electronic form, the clarity and accuracy of
each domain of the instrument were evaluated using a
Likert-type scale, with scores between 1 and 4, where 1 =
non-equivalent item; 2 = item needs major revision to assess
equivalence; 3 = equivalentitem, needs minor changes; and
4 = absolutely equivalent item. Items that receive a score of
1 or 2 should be reviewed.

To quantify the degree of agreement between experts,
the Content Validity Index (CVI) was used, which assesses the
percentage in agreement with the aspects of the instrument
and its items through the sum of the answers“3"and “4"in
each item on the scale and divided by the total number of
responses/experts. For this study, it was considered a CVI
greater than 0.80 or 80%"°. In this sequence, still, in stage
4, the items that obtained a CVI of less than 80% went to a
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second round of qualitative evaluation, in order to recon-
cile residual discrepancies through a meeting via an online
platform with three experts™ who were part of the expert
committee, producing the final version to be submitted to
the pre-test.

In stage 5, the pre-test was conducted, in which the
HEWS — Brazilian version was applied by two nurses experts
in urgency and emergency, since they were in direct contact
with critically ill patients and were able to work with this
public. It is noteworthy that the pre-test was applied to a
convenience sample composed of 15 patients!” hospitalized
in the Emergency Room of this study. The application of the
instrument, in a minimum sample of individuals (10 to 40
people) that includes aspects similar to the target audience,
is advised to assess the understanding of the instrument and
application time, in addition to verifying the understanding
of the items and terms?.

Finally, in stage 6, the scale was sent via email to the author
responsible for the scale, however, after three attempts, no
response was received and the process of investigating its
measurement properties continued. It is worth mention-
ing that non-compliance with this stage was indifferent to
the reliability of the adaptation process since the changes
preserved the original terms of the scale. Given the above,
the interobserver reliability, construct validity and predictive
criteria of the scale were analyzed.

A priori, interobserver reliability was performed, investi-
gated by two previously trained nurses, experts in urgency
and emergency, who applied the HEWS scale — Brazilian
version independently and without interaction, at different
times, however, in a maximum interval of 10 minutes.

In assessing the validity of the construct, through the
hypothesis test, in order to measure the phenomenon of
clinical severity and risk of death, the HEWS — Brazilian version
and the Canadian Triage Acuity Scale (CTAS)"@were applied
in 188 patients, in order to compare them due to their simi-
larities, since both classify the patient’s grade of severity and
instability; the first through vital signs, the second through
signs and symptoms and previous clinical history to establish
treatment priorities'?,

The CTAS was created in 1997 with the purpose of clas-
sifying patients into levels of severity, establishing treat-
ment priorities to organize emergency medical services and
adapting the waiting time for medical care according to the
patient’s clinical condition. Its classification is made according
to five levels of severity, as follows: level 1 resuscitation, which
refers to life-threatening situations orimminent signs of risk
of deterioration of the clinical condition; level 2, emergency,
conditions that are potentially life-threatening or require rapid
intervention; level 3, urgency, conditions that can progress
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to a serious problem; level 4, semi-urgency, in which there is
potential for complications or complications related to the
patient’s age; and, finally, level 5, non-urgent, which refers to
non-urgent acute conditions or chronic problems without
signs of deterioration/?.

Physiological parameters, signs and symptoms of the
patient were collected at hospital admission for CTAS at
the same time with the calculation of the HEWS — Brazilian
version score. In summary, for the validity of the predictive
criterion, it was investigated the outcome CRA, death and
referral to the Intensive Care Unit (ICU) after the 24-hour
period of calculating the HEWS — Brazilian version score.

Reliability analysis was performed with the support of
MedCalc statistical software, considering a Weighted Kappa
Coefficient for ordinal variables and an Intraclass Correlation
Coefficient (ICC) for the total acceptable risk score, that is,
the one that obtains a value greater than 0.75®, with a
significance level of p=0.05.

The data analysis of construct validity evaluated Pearson’s
Correlation to set the degree of relationship between the
two instruments. Data analysis of Predictive Criteria Validity
comprised binary logistic regression, sensitivity, and specificity
by cross-tabulation for the cut-off points of HEWS — Brazilian
version 3,6 and 9 and accuracy through analysis of the Area
Under the Curve (AUC) Receiver Operating Characteristic
(ROC) through the statistical software Statistical Package
for the Social Sciences (SPSS) version 21.

This research was approved by the Research Ethics
Committee of the Hospital de Clinicas of the Universidade
Federal do Triangulo Mineiro (HC-UFTM) under opinion num-
ber 3,903,656 and complied with the ethical principles of
resolution 466/2012.

B RESULTS

In the process of translation, synthesis, back translation
and evaluation by the expert committee, the terms that
generated divergences and presented CVI less than 0.80
were “room air’, which ranged between environment air,
location airand ambient air and“unresponsive”ranging from
unresponsive, unconscious, and no response. Such diver-
gences were discussed in a consensual meeting between the
researchers and three experts, in which the terms ambient
airand unresponsive were chosen due to the understanding
that they best adapt to the Brazilian context.

The generated versions were sent for content validation
by the expert committee composed of 13 experts, the ma-
jority, 9(69.2%) had doctorate, 10 (76.9%) worked in teaching
and researching and 11 (84, 6%) had more than two years of
experience in the urgency and emergency area.

The quantitative evaluation obtained a considerable
CVI of 0.89 and there was an indication of clarification of
the mnemonic exposed in the AVPU footer (patient alert,
responds to verbal stimulus, responds to pain stimulus or
unresponsive to stimulus). However, three terms had a CVI
lower than 0.80; these were addressed in a consensus meet-
ing with experts with 100% agreement. Subsequently, the
instrument was submitted to the pre-test, which was applied
by two nurses to a population of 15 patients. It should be
noted that the researchers did not point out difficulties or
suggestions regarding the terms of the scale, which resulted
inthe final version of the HEWS — Brazilian version or Hamilton
Early Alert Scale presented in table 1, below.

The adapted version was submitted to the analysis of the
measurement properties through application of the scale
in 188 patients, of which the majority were male (62.2%)
and elderly with a median of 61.5 years. Most, 140 people
(74.45%), had at least one comorbidity. From these, 102
patients (54.25%) reported cardiovascular diseases and 32
(17.0%) endocrine diseases. Regarding the clinical charac-
terization, several hospitalization diagnoses were raised, the
most recurrent being those related to cardiovascular diseases,
that is, 63 (32.9%), followed by gastrointestinal 33 (17.6%)
and external causes or violence 21 (11.2%).

A priori, from the 188 patients, 37 participated in the
interobserver reliability analysis applied by two researchers.
After performing the analysis, the values obtained expressed
an excellent correlation of 0.924 (0.858 — 0.9603) with a
significance level of p<0.001 for the total score and high
to very high agreement from 0.83 to 1.0 (p<0.001) for the
individual items of the scale. The heart rate, systolic blood
pressure and oxygen supply domains had a total agreement
of 1.0.The items with the lowest value were respiratory rate
(0.831) and oxygen saturation (0.834).

In this sequence, the construct validity had a total of 179
patients due to the loss of 9 patients. It is noteworthy that
the loss of less than 5% of the sample does not affect the
statistical power of the study, since the construct validity
requires a considerably smaller sample than the predictive
validity for the analysis. In the analyses, a correlation of r-0.75
was observed between the HEWS and the CTAS, obtaining
a statistically significant result (p<0.001) and a strong and
negative correlation between the two instruments.

Finally, the Predictive Criterion Validity was performed,
which had a sample of 188 patients and an incidence of 28
cases (14.9%) of critical events (CPA, death, and ICU referral).
From these, 10 (5.3%) died, 2 (1.1%) had CPA with return of
spontaneous circulation and 16 (8.8%) were referred to the
ICU. For all the statistical analysis, the critical events mentioned
above were considered as the outcome in a combined way.

Rev Gadcha Enferm. 2022;43(spe):e20210329 b)
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Table 1 - HEWS scale adapted to Brazilian Portuguese. Uberaba, Minas Gerais, Brazil, 2020

Hamilton Early Warning Scale

Heart rate <40 41-50 51-100 101-110 111-130 >130
Systolic <70 71-90 91-170 171-200 >200
blood pressure
Respiratory rate <8 8-13 14-20 21-30 >30
Temperature <350  35.10-36.4° 36.50-380 38.10-39¢ >39.1°
Oxygen saturation <85 85-91 >92
<51/min >51/min
Oxygen supply Ambientair  or <50% or >50%
per mask per mask
. Positive ) .
Neurological status CAM Alert Verbal Pain Unresponsive

Neurological status according to the Confusion Assessment Tool (CAM) scale and assessment of the patient’s response
to stimuli according to the AVPU mnemonic (patient alert, responds to verbal stimulus, responds to painful stimulus or

unresponsive to stimulus).

Source: Research data, 2020.

In the Binary Logistic Regression, it was obtained the
value of Odds Ratio (OR) 1.63;95% Cl, (1.358-1.918); p < 0.001,
showing that the chances of occurrence of the investigated
adverse events increase by 60% for each additional point on
the HEWS scale score.

Regarding the classification of risk of clinical deterioration
identified in this population through the application of the
HEWS, the majority 97 (51.6%) were evaluated as low risk (0
to 2 points), followed by 50 (26.6%) intermediate risk (3 to

5 points), 23 (12.2%) high risk (6 to 8 points) and 18 (9.6%)
very high risk (above 9 points).

The results achieved for sensitivity and specificity ac-
cording to the cut-off point of the HEWS risk classification
showed that an ideal cut-off value is situated between a
score of 3 to 6, as shown in Table 2.

The analysis of accuracy through the area under the
ROC curve obtained values considered high (ASC > 0.8),
indicating that the instrument’s accuracy is satisfactory, as
shown in table 3.

Table 2 - Distribution of sensitivity and specificity indicators of the HEWS instrument — Brazilian version through cross-
-tabulation for different cutoff points. Uberaba, Minas Gerais, Brazil, 2020

Hamilton Early Warning Scale cutoff points

Validity indicators
>3 (intermediate risk)

=6 (high risk) =9 (very high risk)

Sensitivity 96.4%
Specificity 60.0%
False positives 40.0%
False negatives 03.6%

71.4% 46.4%
86.9% 96.9%
13.1 03.1%
286 53.6%

Source: Research data, 2020.
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Table 3 - Distribution of the overall accuracy of the HEWS - Brazilian version regarding the investigated outcomes. Uberaba,

Minas Gerais, Brazil, 2020

Combined outcome Overall Accuracy

Cardiopulmonary arrest, death and transfer to the
Intensive Care Unit

0.89
(0.831 - 0.953, 95% Cl; p<0.001)

Individual outcomes Accuracy

Cardiopulmonary arrest

Death

Transfer to the Intensive Care Unit

0.98
(0.970 - 1.0; 95% Cl; p<0.001)

0.98
(0.975 - 1.0; 95% Cl; p<0.001)

0.76
(0.676 — 0.854; 95% Cl; p<0.001)

Source: Research data, 2020.

M DISCUSSION

When thinking about the dynamics involved in the care
for critically ill patients, there is a need for instruments and
scales that identify the risk of clinical deterioration and help
the management of available resources according to the
degree of instability of the patient, with the intention of
preventing the occurrence of adverse events and provide
patient safety!4,

It is recommended that tools and work strategies to be
used based on scientific evidence to support health care
and management'?. However, in Brazilian practice, the use
of clinical instruments can still be observed, in particular, the
Early Warning Scores (EWS), translated literally and without
prior validation for the target population in which it will
be applied?,

In this sense, the process of cross-cultural adaptation
and validation of the Canadian HEWS scale was given for
the context of urgency and emergency with regard to EMS.
Authors argue that, based on this process, the instrument
can be applied to the proposed group, providing a lower
degree of cultural bias for the Brazilian context, which allows
comparing the characteristics of individuals, in order to pro-
vide greater equity in the process of applying the scale!'?.

In view of the above, the present study is unprecedented
and relevant by providing a national early warning scale to
assist in the recognition of patients in clinical deterioration,
risk management and determination of conducts, such as
continuous monitoring, bed complexity, adequate interval

for nursing observations and the need for medical review,
improving the care provided, with a view to resource man-
agement, quality of care and patient safety.

It is noteworthy that few articles are related to the pro-
cess of cross-cultural adaptation of EWS. In addition to the
HEWS, the only early warning scale that was submitted to
a methodological process of adaptation for Brazil was the
National Early Warning Score 2 (NEWS 2) for use in adultst'?
and the Brighton Pediatric Early Warning Score (BPEWS) for
pediatric use®”. When comparing the content validation
results of the HEWS — Brazilian version and NEWS 2 scales,
both scales obtained a good validity index, greater than 0.8,
which demonstrates that these scales are clear and precise®.

For the HEWS - Brazilian version, the terms that need-
ed adaptation were consistent with those adapted in the
Brazilian version of NEWS 2, such as: the description of the
AVPU mnemonic (alert, verbal, pain and unresponsive) and
the expression “ambient air"“?,

The assessment of the neurological status through the
AVPU is not common in the nursing routine in Brazil, how-
ever,in order not to interfere with the original version, it was
decided not to replace it, but to describe the items in full in
order to make it clearer for those who will use the scale, as
well as in the adaptation process of NEWS 20,

Regarding the pilot test, a study that adapted the BPEWS
for pediatric use corroborates this research by not evidencing
possible scale adjustments after the pilot test; this fact indi-
cates the efficiency and reliability of the content validation
process by the expert committee@”,
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Still, about the pilot test, the research in which the NEWS
2 was adapted, as well as the present study, showed satis-
factory results that demonstrate that these scales are easy
to apply, access and handle, in addition to their items being
accessible, that is, easy to understand, which contributes
to the work of the care team, especially the nursing team,
as well as expanding the academic scope for research that
proposes to adapt and validate this scale in other contexts?,

As for interobserver reliability, the scale obtained “high”
to“very high"agreement (0.831 and 1.0) for individual items
and excellent reproducibility of the final score. The result
corroborates a Canadian study, in which the HEWS obtained
a considerably satisfactory interobserver reliability, with a
Kappa 0.8919,

Regarding the vital parameters, the items that showed
the greatest inconsistency were respiratory rate (0.831) and
oxygen saturation (0.834). For NEWS 2, the item with the
lowest agreement was related to the “oxygen supply”©@9.
These results corroborate reports that identified negligence
in the measurement and recording of respiratory rate by the
care team, which causes possible health implications and
causes direct interference to patient safety?.

Another factor to be considered is that oxygen saturation,
as well as respiratory rate, are among the main indicators
of clinical deterioration, as they are the first data to present
instability?. Such information shows the need for reflection
on the relevance and correct measurement and recording
of such vital data®.

Regarding the assessment of construct validity, the pres-
ent research identified a strong and negative correlation
(r=-0.75) between HEWS - Brazilian version and CTAS. The
application of EWS in screening combined with recurrent
use during hospitalization is indicated by several authors,
since the risk classification, by itself, is not enough to dis-
tinguish between stable and unstable patients during the
observation period®?,

This investigation identified OR 1.63,95% Cl (1.358-1.918),
p<0.001 in the binary logistic regression analysis to predict
clinical deterioration. This indicates that the chances of oc-
currence of the investigated adverse events increase by 60%
for each additional point in the HEWS scale score — Brazilian
version.

These findings are consistent with another study that
applied an EWS in an emergency department and pointed
out that 40% of CRA cases presented a one point increase
in the risk classification, one hour before the critical event?.
Evidence shows that 60% to 80% of patients who develop
clinical deterioration show changes in vital signs at least four
hours before episodes such as CRAY.
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Regarding the final score of the scale, there is always
an exchange between sensitivity and specificity according
to the value obtained, and an ideal cutoff point with good
accuracy is sought for the investigated result®. One of the
validation studies of HEWS in Canada, evaluated the cutoff
points that mark the limit for change in risk classification
3, 6 and 9, obtaining sensitivity of 54%, 19% and 9% and
specificity of 63%, 89%, 98%, respectively!'?,

This study followed the same patternin the literature, as
while the cutoff point increased, sensitivity decreased, and
specificity increased. For scores 3, 6 and 9, more significant
values were obtained than the aforementioned studies of
96.4%, 71.4% and 46.4% for sensitivity and 60%, 86.9% and
96.9% for specificity respectively.

For an EWS, the specificity demonstrates patients who
were not considered to be at risk for clinical deterioration.
Sensitivity, in turn, indicates the number of unstable patients
that were correctly identified by the instrument. Regarding
the values found in this study, the lower the HEWS score (three
points), the greater the sensitivity (96.4%) and the higher
the percentage of false positives (40%). On the other hand,
the higher the score (nine points), the greater the specificity
(96.9%) and the higher the number of false negatives (53%).

In this sense, one of the consequences of establishing
the cutoff point for an EWS is the unnecessary workload it
can generate (false positives) and the number of deteriorat-
ing patients, which may not be identified (false negatives).
Authors argue that the more specific the EWS, the fewer
activations can be triggered; in view of this question, more
specific scores would be the most useful®,

Although sensitivity and specificity values were presented,
a cutoff point was not determined for use in this population,
by understanding that this is a determination to be made
by the work team according to the profile of the patients
treated and the institution’s resources, which corroborates the
observation made in a study with the Modified Early Warning
Scores (MEWS), conducted in Ribeirdo Preto, Sdo Paulo®.

Investigations conducted with the HEWS portray this
variation of the ideal score. The HEWS score 5 was consid-
ered the best cutoff point and had a sensitivity of 75.9% and
specificity of 67.6% in a retrospective Canadian study®. On
the other hand, in a study carried out in China, the ideal
value for the HEWS cutoff point was 8, with a sensitivity of
80% and specificity of 89.69%"?, which provides patient
safety by offering a sensitive and specific scale in detecting
clinical deterioration.

Regarding the accuracy through the area under the ROC
curve, this study obtained a good accuracy of 0.89 (0.831 —
0.953,95% Cl; p<0.001), almost reaching an excellent value
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of 0.9, which corroborates a study carried out in Spain that
found a good accuracy of 0.89 (0.81 - 0.96,95% Cl; p<0.001)
@) Also, a recent research conducted in China with HEWS
obtained a similar value of 0.821 (95% Cl: 0.748-0.895)%%. In
Canada, aninvestigation demonstrated a good discriminative
ability to predict the occurrence of a critical event among
septic patients with a value of 0.82 (95% Cl: 0.75-0.90)"%. In
another study carried out in Canada, the area under the ROC
curve was 0.76 (95% Cl: 0.75-0.77), for HEWS in the overall
population and among patients with suspected infection
it was 0.79 (95% Cl: 0.76-0.81)©.

A new aspect to be considered is the coronavirus 2019
pandemic (COVID-19) caused by severe acute respiratory
syndrome coronavirus 2 (SARSCoV-2), which has substantially
increased the number of hospitalizations requiring critical
care and, consequently, the lack of availability of beds in ICUs.

Thus, early recognition of patients requiring ICU admission
is a critical step in the treatment of patients with COVID-19,
which can be signaled by the application of EWS®?, A com-
parative study with five EWS indicated the HEWS as one
of the scales with the best predictive value in this group
of patients®?,

Studies carried out in Brazil, with the objective of investi-
gating the potential of HEWS and MEWS, showed significant
results when detecting improvements in patient safety as a
result of the early recognition of physiological deterioration
and the reduction of unfavorable clinical outcomes, often
characterized by death!#429,

The HEWS is shown to be a differentiated scale because
it includes a variation in the score according to the volume
of oxygen offered, indicating the patient who is in greater
respiratory instability®¥. Another differential was to con-
sider the presence of mental confusion or delirium, since
patients with acute illness may manifest changes in mental
status as a result of hypoxia, hypotension, sepsis or metabolic
disorders192”,

Itis worth noting that the complexity of comorbidities and
drug use interfere with the patient’s physiological response,
thus, this interference may imply the reliability of the HEWS
— Brazilian version. In view of the exposed, the nursing team
needs to associate their knowledge and experiences with
these tools in order to identify values that reflect normality,
or not, according to the patient’s individuality®?”.

Il CONCLUSION

The HEWS was adapted to Brazilian Portuguese, validated
and proved to be a reliable instrument to identify clinical
deterioration in patients admitted to Emergency Services,
specifically, emergency rooms.

A priori, stands out as a limitation of the present study is
that data collection was carried out in only one EMS, which
makes it difficult to generalize the findings. In addition,
although the investigation has correlated the occurrence
of critical events with a higher risk score identified by the
HEWS scale — Brazilian version, as it is a methodological val-
idation study, it was not evaluated its application within the
systematized flowchart of conducts by the health care team,
in order to investigate its impact on reducing critical events.

This study contributes to health and nursing by presenting
a potential for knowledge translation obtained to clinical
practice, insofar as it provides a cross-culturally adapted
and validated scale, capable of identifying the clinical de-
terioration of patients and subsidizing the best practices in
this perspective by contributing to the systematized work
process, which consists of activities that enable nurses to
detect, solve and/or forward patient demands, minimizing
therisks arising from the care provided and, mainly, contrib-
uting to patient safety.

[tis recommended that methodologically well-designed
studies be conducted, with the purpose of apply the HEWS
scale to other sectors and populations in a hospital environ-
ment, as well as to measure the influence of the parameters
used and the interference of the patient profile according to
the use of medication, age and comorbidities presented. It
is also suggested to carry out studies on the application of
the scale and its flowchart of conducts in care practice to
evaluate its performance in reducing CPA and death.
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