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Abstract
Objective: To analyze the inter-observer reliability of the second edition of the Care protocols with risk classification in pediatrics, in the clinical 
practice of urgent/emergency care.
Method: Methodological study, developed through assessment of the inter-observer reliability of two Trained Inter-observers Triage Nurses 
(TITN) and two Untrained ITNs (UITN) with the researcher, with a total of 400 classifications. Data was analyzed using the Kappa Coefficient, 
with a 95% Confidence Interval (CI).
Results: A total of 80.0% of patients were classified as standard(green-50.7%) and non-urgent (blue-29.3%); substantial and “almost 
perfect” agreement between the nurses and the researcher (Kappa between 0.62 and 1.0) was found. “Almost perfect” agreement was found 
between TITN-2 and the researcher (Kappa 1.0), UITN-2 and the researcher (Kappa 0.877) and TITN-1 and the researcher (Kappa 0.725). 
Substantial agreement was found between UITN-1 and the researcher (Kappa 0.619).
Conclusion: Care protocols with risk classification in pediatrics is a reliable technology to guide nurses in the triage of patients in pediatric 
emergency/urgent care situations.

Resumo
Objetivo: Analisar a confiabilidade interobservadores da segunda edição do protocolo de Acolhimento com Classificação de Risco em 
Pediatria, na prática clínica de urgência/emergência.
Métodos: Estudo metodológico, desenvolvido por meio da confiabilidade interobservadores de dois Enfermeiros Classificadores 
Interobservadores Treinados (ECIT) e de dois ECI Não Treinados (ECINT) com a pesquisadora, totalizando 400 classificações. Dados analisados 
utilizando-se do Coeficiente Kappa, com Intervalo de Confiança (IC) de 95%.
Resultados: Predomínio de 80,0% de pacientes classificados como menor urgência (verde-50,7%) e não urgente (azul-29,3%); revelou-
se substancial  “quase perfeita” concordância entre os enfermeiros e a pesquisadora (Kappa entre 0,62 e 1,0). Houve “quase perfeita” 
concordância entre ECIT-2 e pesquisadora (Kappa 1,0), ECINT-2 e pesquisadora (Kappa 0,887) e ECIT-1 e pesquisadora (Kappa 0,725). 
Houve substancial concordância entre ECINT-1 e pesquisadora (Kappa 0,619).
Conclusão: O Protocolo de ACCR em Pediatria é uma tecnologia confiável para direcionar enfermeiros à classificação de risco em situações 
de urgência/emergência pediátrica.
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Introduction

Clinical judgment and decision-making are con-
sidered broad and significant challenges involved 
in the different situations in the healthcare prac-
tice. Among these, urgent/emergency situations 
stand out. In these situations, it is necessary to 
prioritize the information received and facilitating 
conditions in order to determine the severity of the 
conditions and the risk of death of patients visiting 
healthcare institutions.

In these situations, the healthcare profession-
als working in urgent/emergency units, especially 
the nurses, need knowledge, ability and attitude to 
properly care, listen and guide the healthcare users 
in these units(1) and to triage patients arriving at 
the hospital.

Experts in the field(2) clarify that the term risk 
classification indicates the act of identifying the 
main issue manifested or reported by patients and/
or their companions, in order to establish a waiting 
list based not on order of arrival, but on clinical 
risk. Therefore, the triage process consists in con-
ducting the collection of anamnesis and the physi-
cal examination of the signs and symptoms, aiming 
at determining the priority of care related to the 
conditions expressed, the possible complications 
and the risk of death.

To perform the risk classification, health insti-
tutions suggest and use health technologies, such 
as admission protocols to guide the Care with 
Risk Classification.

A review carried out to identify the health 
technology instruments used in the triage/risk 
classification of children or adolescents indicat-
ed nine instruments for this purpose: Pediatric 
Assessment Triangle, Canadian Pediatric Triage 
and Acuity Scale and its computerized version - 
Staturg, Emergency Triage Assessment and Treat-
ment, Emergency severity index for pediatric 
triage, Pediatric Taiwan Triage System, Pediatric 
Triage and Acuity System, Manchester Triage 
System for pediatric emergency care and Pediat-
ric Triage Tape.(3)

In addition to the findings of this review, the 
Care protocols with risk classification in pediat-

rics stands out as another triage instrument. This 
protocol assists in the characterization, evalua-
tion and classification of the risk presented by 
the child and/or adolescent, to determine the 
priority of treatment in the emergency/urgent 
care service. This instrument, developed by the 
Health Department of Fortaleza-Ceará-Brazil, 
uses five colors to classify the risk  and deter-
mine the expected waiting time for medical care: 
red (priority I), immediate medical attention; 
orange (medical care in up to 15 minutes; can 
be reassessed by the nurse every 15 minutes); 
yellow (medical care in up to 30 minutes; can 
be reassessed by the nurse every 30 minutes); 
green (medical care in up to 60 minutes, can be 
reassessed by the nurse every 60 minutes); and 
blue (patient will receive medical care in order 
of arrival or will be directed to the primary care 
unit). This instrument was evaluated by experts 
specialized in pediatrics and triage, and its con-
tent and its appearance were considered valid.(4)

Based on the study mentioned, the need to 
assess the inter-observer reliability and the va-
lidity of the protocol in the clinical practice was 
evidenced. An instrument is considered reliable 
when it is able to accurately measure a phenome-
non and to produce results that are consistent in 
time, space and with different observers, if prop-
erly used.(5)

This study is justified and relevant since it pre-
sented the evaluation of the reliability of this instru-
ment in the clinical practice, assessing its adequacy 
for the decision-making process and for adequate 
and safe determination of the priority of care of 
children and/or adolescents in emergency/urgent 
care services. The study also made it possible to use 
the instrument to provide a quality care and im-
prove the risk classification process in the admission 
of the targeted population in a timely and effective 
manner, in order to prevent and minimize compli-
cations and risk of death at the emergency/urgent 
health service.

Therefore, the objective of this study was to as-
sess the inter-observer reliability of the second edi-
tion of the Pediatric Risk Classification in clinical 
practice for emergency/urgent care.
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Methods

Methodological study, with a quantitative approach, 
aimed at evaluating the Care protocols with risk 
classification in pediatrics as a reliable instrument 
that can be used by health professionals in pediatric 
emergency/urgent care units.

The study was conducted in the emergency 
unit of a municipal hospital reference in pediat-
ric care in the city of Fortaleza-CE-Brazil, where 
there are children and adolescents in high risk for 
complications.

For the selection of the children and/or adoles-
cents, the inclusion criteria were: being from zero to 
16 years old, seeking care in the emergency/urgent 
care unit of the institution assessed and being with 
a companion. The exclusion criterion was: people 
who were seeking elective care with a physician or 
nurse (pediatrics).

For sample size calculation, the recommen-
dations of the Kendall’s coefficient of concor-
dance, used in attribute agreement analysis, were 
followed. This coefficient also indicated the de-
gree of correlation of ordinal rankings carried 
out by different evaluators when analyzing the 
same samples.

The Kendall’s coefficient determined a num-
ber of at least 96 children and/or adolescents as 
sample size for each inter-observer nurse. How-
ever, a total sample of 100 children and/or ad-
olescents for each Trained Inter-observer Triage 
Nurse (TITN-1 and 2) and Untrained Inter-ob-
server Triage Nurse (UITN-1 and 2), that means, 
each nurse, along with the researcher, evaluated 
and classified 100 children and/or adolescents in-
dependently. Therefore, the final sample consist-
ed of 400 children and/or adolescents in the risk 
classification in pediatrics.

Data collection was conducted with the in-
ter-observer nurses and the researcher. The reli-
ability and degree of correlation of the risk classi-
fication were determined by TITN-1 and TITN-2 
and the researcher, and UITN-1 and UITN-2 and 
the researcher.

The inclusion criteria for the UITN were: not 
having participated in the training course on the 

Pediatric Risk Classification Protocol, having at 
least two years of experience and to be working 
in the institution’s risk classification during the 
period of data collection. The exclusion criteria 
were: being on vacation, maternity leave or sick 
leave during the period of data collection. Af-
ter the selection, four untrained nurses willing 
to contribute were selected; however, during the 
collection, there was one withdrawal and one 
sick leave. Thus, only two UITN were assessed, 
and it was agreed with each of them that the 
researcher would collect the data according to 
the schedule pre-established by the Institution’s 
nursing coordination.

For the TITNs, inclusion criteria were: partic-
ipating and having more than 80% frequency in 
the 40-hour training course on the Pediatric Risk 
Classification Protocol and in the discussion group 
about improving the applicability of the protocol. 
The exclusion criteria were: being on vacation, ma-
ternity leave or sick leave in the period of data col-
lection and being a temporary professional in the 
period of data collection.

The data collection began with the UITN-
1 evaluating the children and/or adolescents and 
determining the priority of care of each one. The 
researcher observed, captured the information de-
scribed by the nurse and followed the priority of care 
recommended by the second edition of the Pediatric 
Risk Classification Protocol according to the clinical 
situation of each patient. This process was repeated 
with the 100 children evaluated by the researcher 
and by each of the evaluator nurses, following the se-
quence: UITN-1, UITN-2, TITN-1 and TITN-2.

A total of 400 classifications were attained for 
the assessment of the inter-observer reliability. The 
data collection lasted about eight months and the 
approximate time took by the triage nurse with each 
patient was five minutes, varying depending on the 
complexity and severity of the main complaint re-
ported by the child, adolescent or companion. The 
data was collected in day and night shifts, according 
to the schedule and availability of the triage nurs-
es. The period of data collection was extended due 
to the seasonality of common diseases in pediatric 
emergency/urgent care units.
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The data collection instruments were: 1) 
Characterization of the triage nurses on age, lev-
el of education, time of experience in pediatrics, 
mean time of experience in triage, participation 
in the Training Course on the Pediatric Risk 
Classification Protocol, use of the Pediatric Risk 
Classification Protocol and difficulty in using the 
Pediatric Risk Classification Protocol; 2) Triage 
instrument containing data regarding identifica-
tion and classification of the children and/or ad-
olescents, such as age (in months), gender, level 
of education, vital signs, anthropometric data, 
main complaint, time spent in the evaluation, 
waiting time for medical care, clinical discrim-
inators (main clinical conditions related to the 
main complaint), pain scale and determination 
of risk classification based on the five colors of 
the protocol.

In addition, the researcher obtained individ-
ualized data by approaching the guardians of the 
children and/or adolescents who sought care. The 
objectives of the study were presented and the sign-
ing of the consent form was requested for these par-
ticipants, respecting ethical and legal aspects.

To analyze the reliability of the second edition 
of the Pediatric Risk Classification Protocol, the 
kappa coefficient was used. This coefficient mea-
sures the level of agreement, the consistency of the 
evaluations or the relative position of the evalua-
tions of the data by the evaluators/judges. This in-
dex assesses the capacity that an instrument has to 
reach the same results when applied by two or more 
observers, giving the magnitude of the inter-observ-
er reliability as result.

According to scholars, there are six classifica-
tions for the interpretation of the Kappa test, with 
the following agreement values: No agreement (0); 
Slight agreement (> 0 to 0.19); Fair agreement(0.20 
to 0.39); Moderate agreement (0.40 to 0.59); Sub-
stantial agreement (0.60 to 0.79); and “Almost per-
fect” agreement or Excellent (0.80 to 1).

Kappa values greater than 0.60 - substantial 
agreement - are recommended to obtain reliable re-
sults. If the values are lower than 0.60, the level of 
agreement between the judges or the adequacy of 
the instrument should be questioned.

The study complied with the principles of Res-
olution 466/12 of the National Health Council/
Ministry of Health, and was approved for develop-
ment under the number 1.282.924 and CAAE nº 
49076915.7.0000.5054.

Results

Regarding the characterization of the participants, 
four were nurses, three were female and one male. 
The mean age of the nurses was 26 years and five 
months. All of them had graduate certification de-
gree and two participated in research groups and 
had scientific publications related to the subject 
Child Health. All had professional experience in 
this area and also in emergency/urgent care, with a 
mean experience of four years.

The comparison between the groups showed 
that the TITNs had less time of clinical experience 
in pediatrics (at least one year of professional ex-
perience), whereas the UITNs had a mean of five 
years of experience. Participating nurses reported 
that they rarely used the Protocol studied and that 
they had no difficulty using the second edition of 
the Pediatric Risk Classification Protocol, classify-
ing it as excellent.

Among the children and/or adolescents evaluat-
ed, 51.2% (205) were male; the mean age was 50.2 
months (approximately four years) with a median 
of 26.5 months (two years) and standard deviation 
of 40.3 months (three years).

Regarding the risk classification determined 
by the inter-observer nurses and by the researcher, 
equivalence between these was evidenced by the 
agreement between the priorities of care established 
by the nurses in the pediatric emergency/urgent 
care practice, as shown in table 1.

The data in table 1 shows a 50.7% (203) pre-
dominance of patients classified as green - priority 
IV (standard) and a 29.3 % (117) predominance 
of blue - priority V (non-urgent) given by the 
TITNs, totaling a sample of 80%. These results 
were similar to the classification given by the re-
searcher, who classified 77.7% of the children as 
green and blue.
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Considering the comparison of the classifica-
tion given by the TITNs and the UITNs with the 
researcher classification, the importance of evaluat-
ing the degree of correlation of the Pediatric Risk 
Classification Protocol regarding its legitimacy in 
contrasting groups in the Pediatric emergency/ur-
gent care practice is evident.

It should be noted that there were no children 
or adolescents in this study who were considered 
immediate, that is, none of the participating nurses 
nor the researcher attributed the red classification 
(priority I), which means the patient is at immedi-
ate risk of complications or death.

Regarding the orange risk classification (priori-
ty II), none of the patients evaluated by the UITN 
group and only one patient evaluated by the TITN 
group was classified as requiring medical attention 
within 15 minutes. The researcher, however, iden-
tified 4.5% (9) of the children and/or adolescents 
who sought very urgent care as orange priority.

Regarding the other classification colors, most 
of, many of the patients (41%) were classified as 
green (priority IV) and 39% were classified as blue 
(priority V) by the TITNs. The same was predom-
inant in the UITN group, which attributed green 
priority to 49.5% and blue priority to 29.5% of the 
evaluated patients. For the researcher, there were 
93% standard care patients (green) and 61% (122) 
non-urgent patients (blue).

The data determine the patient profile in the 
institution studied, which were mostly classified 
with standard care (green) and non-urgent (blue). 
Regarding the comparison between the risk classifi-
cation attributed by the group of trained inter-ob-
server nurses (T1 and T2) and by the researcher in 
the inter-observer reliability phase, the data found 
is described in table 2.

An “almost-perfect” agreement was found be-
tween UITN-2 and the researcher (Kappa = 1; p < 
0.0001). Between UITN-1 and the researcher, sub-
stantial agreement was obtained (Kappa = 0.726; p 
= 0.060). Table 3 displays the data regarding the 
agreement of the risk classifications attributed by 
the group of non-trained inter-observer nurses (U1 
and U2) and by the researcher in the inter-observer 
reliability phase.

Table 3 shows results that demonstrate a substan-
tial agreement (Kappa = 0.619; p = 0.067) between 
the UITN-1 and the researcher. The UITN-2 had an 
“almost perfect” agreement with the researcher (Kappa 
= 0.887; p = 0.410). However, this index was not sta-
tistically significant when compared to trained nurses.

It is possible to perceive that the data present-
ed higher percentages in the diagonals of table 3. 
Considering that the agreement between the ob-
servers, higher agreement was found for standard 
classification (green), with very few differences in 
agreement for non-urgent classifications (blue). In 
other words, it was verified that there was no sig-
nificant difference between the means of the total 
scores given by the trained nurses and the untrained 
nurses and the scores given by the researcher. There-
fore, “almost perfect” agreement was found with 
the TITNs (Kappa = 0.863 e p = 0.030), whereas 
substantial agreement was found with the UITNs 
(Kappa = 0.753 and p = 0.355).

The results can indicate that the protocol is re-
liable, simple and self-explanatory to determine the 
risk classification of children and/or adolescents in 
emergency/urgent care situation. This means that 
the protocol, whether used by a trained or un-
trained nurse, is reliable in producing the same re-
sults on repeated evaluations, being a consistent and 
predictable tool for determining priority of care.

However, it is important to note that differenc-
es of agreement were found between the inter-ob-
server nurses and the researcher, but this was not 
statistically significant. However, this finding in 
the risk classification may demonstrate a need for 
greater sensitivity for the clinical complaint in order 
to determine the discriminators and the respective 
clinical indicators in the situation of the child and/
or adolescent.

Table 1. Distribution of the children according to the risk 
classification assessed through the Pediatric Risk Classification 
Protocol, conducted by Inter-observer Triage Nurses and by the 
researcher

Triage classification
Inter-observer triage nurse Researcher

n(%) n(%)

Orange - Priority II 1(0.3) 9(2.3)

Yellow - Priority III 79(19.8) 80(20.0)

Green - Priority IV 203(50.7) 205(51.2)

Blue - Priority V 117(29.3) 106(26.5)

Total 400(100.0) 400(100.0)
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In this aspect, data showed that some patients 
were classified by the researcher with a higher prior-
ity of care, while the nurses indicated a lower level of 
care priority compared to the protocol. This may be 
due to the direction of the main clinical complaint 
and can indicate a situation of underestimation of 
the priority of care. This demonstrates the impor-
tance of using the protocol as a health technolo-
gy for determining the priority of care in a reliable 
and safe manner for children and/or adolescents in 
emergency/urgent care situation.

Discussion

For the legal practice of the profession, the nurse 
who performs the triage must have in-depth knowl-
edge about what is an urgent/emergency care situa-
tion and an elective situation, in order to assess the 
clinical signs with skill and direction and make the 
decision about which service should be indicated to 
provide adequate care, thus reducing the subjectivi-
ty bias on the emergency/urgent service.

Age was identified as an important socio-de-
mographic characteristic, since the prevalence of 
infants and preschool children was verified. This 
data can be compared to a pediatric emergency 
study in a teaching hospital in Mato Grosso do Sul, 
Brazil, in which out of the 1236 patients attended, 
988 (79.9%) were infants and preschool children. 
Therefore, it is known that this age group may be 
more predisposed to diseases and can require more 
attention from the health team.(6)

However, another study assessed 2,153 med-
ical records of children and adolescents attending 
an emergency unit in Alagoas and found patients 
between 10 and 18 years as the most representative 
age group, with 931 (43.2%) patients.(7)

The most urgent situations (red or orange) pres-
ent in pediatric urgent/emergency units include 
cardiorespiratory arrest, severe sepsis, convulsions, 
among others, which require immediate attention, 
indicated with the activation of a sound alarm. The 
results are in agreement with other studies, which 
also indicated that these occurrences were not very 
frequent in the pediatric services.(6,8)

Table 2. Risk classification attributed by the TITN and by the researcher in the inter-observer reliability phase

Classification by the researcher

Classification by the TITN

Total Kappa p-valueOrange Yellow Green Blue

T1 T2 T1 T2 T1 T2 T1 T2
Orange T1 1 - 1 - 1 - 0 - 3

T2 - 0 - 0 - 0 - 0 0 T1 0.726 T1 0.060
Yellow T1 0 - 12 - 6 - 2 - 20

T2 - 0 - 22 - 0 - 0 22 T2 1.000 T2 0.0001
Green T1 0 - 3 - 45 - 3 - 51

T2 - - - 0 - 34 - 0 34
Blue T1 0 - 0 - 1 - 25 - 26

T2 - - - 0 - 0 - 44 44
Total T1 1 - 16 - 53 - 30 - 100

T2 - - - 22 - 34 - 44 100

Table 3. Risk classification attributed by the UITN and the researcher in the inter-observer reliability phase

Classification by the Researcher

Classification by the UITN

Total Kappa p-valueYellow Green Blue

U1 U2 U1 U2 U1 U2

Orange NT1 1 - 1 - 0 - 2

NT2 - 1 - 1 - 0 2 NT1 0.619 NT1 0.067

Yellow NT1 15 - 4 - 3 - 22 NT2 0.887 NT2 0.410

NT2 - 18 - 1 - 0 19

Green NT1 5 - 40 - 7 - 52

NT2 - 2 - 48 - 1 51

Blue NT1 0 - 3 - 21 - 24

NT2 - 0 - 1 - 27 28

Total NT1 21 - 48 - 31 - 100

NT2 - 21 - 51 - 28 100
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The present study identified that more than 
half of the children and adolescents analyzed 
were classified as standard (green), indicating that 
many of the hospital emergency units remain as a 
gateway for the Unified Health System. This re-
sult also shows that parents or guardians of chil-
dren and/or adolescents often go to these units 
instead of going to primary health care units.(6) 

The additional number of patients in emergencies 
also occurs because users consider these sectors as 
more accessible, since they offer greater resources, 
such as consultations, laboratory exams, medica-
tions, image exams, among others. The search for 
these services in an erroneous way compromises 
the functioning of the emergency units and this 
is mainly due to lack of orientation of the pop-
ulation and insufficient structuring in the basic 
health care networks.(9)

Regarding the inter-observer reliability, the 
results agree with international studies that dis-
cuss the degree of agreement between nurses us-
ing Triage Protocols to determine the priority of 
care in emergency/urgent situations. These stud-
ies also include the validity and the reliability of 
the protocols in Pediatrics, and present instru-
ments that contain reliable information to de-
fine care protocols that improve and broaden the 
practice of nurses.(10-14)

The data are similar to another study(15) which 
found “almost perfect” agreement (Kappa = 
0.884) between the complaint given at admission 
and the discharge medical diagnosis, indicating 
that the Canadian scale evaluated in this study 
represented a new instrument to be used in emer-
gency services.

Another study(16) also obtained similar re-
sults, finding substantial or “almost perfect” 
degrees of agreement between the four observer 
nurses, with Kappa values ranging from 0.68 to 
0.90. This demonstrated that the classification 
instrument presents reliability to be used in the 
nurse’s managerial practice as a diagnostic tool 
to determine the category of care to which the 
patient belongs.

However, it is important to emphasize the 
importance of continued formal education for 

professionals and undergraduate students, aim-
ing to learn and practice the use of this technol-
ogy in order to improve performance and reli-
ability in the pediatric triage, a need that has also 
been highlighted by national and international 
authors.(15-17)

This also shows the importance of the triage 
for the care implementation, since it provides 
greater accessibility to emergency services, priori-
tizes the most serious cases, and is operative when 
the situation demands. It promotes a lower injury 
to users’ health, since it facilitates the classifica-
tion and orientation of the flow of patients, pri-
oritizing the most serious patients in relation to 
the least severe ones. Therefore, the triage proto-
cols promote a better organization of emergency 
services, which have as main objective guarantee-
ing the Unified Health System (SUS) principles: 
universality, resoluteness and humanization of the 
care provided.(8,18,19)

As limitation of the study, the nurses demon-
strated difficulty in valuing and adhering to the 
training course on the use of the Pediatric Risk 
Classification Protocol as a health technology. 
Regarding the clinical profile of the children and 
adolescents attended at the studied institution, 
there was no case of an emergency with red clas-
sification, needing immediate medical care and 
requiring the activation of the alarm, on days and 
times of data collection. The difficulty of involv-
ing health managers in the implementation of the 
Pediatric Risk Classification Protocol in the pe-
diatric emergency was also a limitation, since a 
reduction of human resources was often found, 
with only one nurse on the 12-hour scale and lack 
of adequate material to carry out the physical ex-
amination of children and/or adolescents in emer-
gency situation.

The present research brought as contribution 
to the clinical practice the Pediatric Risk Classi-
fication Protocol as a reliable health technology, 
since its use can configure an appropriate and 
safe strategy, providing the triage nurse with ad-
equate direction to determine the priority of care 
of children and adolescents in pediatric emer-
gency situations.
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Conclusion

The Pediatric Risk Classification Protocol for 
care, developed in Fortaleza-Ceará-Brazil, was 
identified as reliable to classify the priority of care 
of children and adolescents in an emergency/ur-
gent situation, based on the degree of suffering 
and risk of complications and death. The use of 
this instrument in the waiting lines in pediatric 
emergencies contributed for quick and effective 
decision making in the care of these health users. 
Regarding the inter-observer reliability of the Pe-
diatric Risk Classification Protocol, equivalence 
was evidenced through the degree of agreement 
of trained nurses and the researcher, as well as 
untrained nurses and the researcher, during the 
evaluation of children and/or adolescents in situ-
ation of emergency.

Therefore, the protocol studied was established 
as reliable tool for the triage of children and adoles-
cents. It can be used by any nurse, whether trained 
on not on its use, to determine the priority of care. 
Therefore, it is possible to infer that the Protocol is 
a reliable technology to determine the priority of 
care of children and/or adolescents in an emergency 
situation, regardless of training.
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