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Background: the overcrowding of emergency services is a worldwide phenomenon. This makes it essential that 
the triage systems used are effective in identifying priority care. However, little is known about the effectiveness of 
triage systems in emergency services, especially in the supplementary health network in Brazil. Objective: identify 
the effectiveness of the triage system in a private emergency department, based on the Canadian Triage and Acuity 
Scale. Methods: a retrospective cohort study, with 254,730 records of care, between 2017 and 2018, from a private 
emergency service, reference in high complexity medicine, in São Paulo (SP), Brazil. Descriptive statistics were used 
to characterize the attendances, according to year, gender, age, priority rating, and post-acute clinical outcome. 
Association between the scale priority grades and clinical outcomes was verified by Pearson’s chi-square test. To 
analyze the effectiveness of the screening system, a univariate logistic regression model was designed to predict the 
outcome “hospitalizations/hospitalizations” compared to “discharges”. Due to the robust sample size, the significance 
level considered was 0.1%. Results: about 60% of the cases were classified as non-urgent and 30.8% as urgent. The 
probability of death and hospitalization corresponded to the increased degree of priority, ranging from more than 12 
times for the “semi-urgent” attendances to more than 100 times for the “emergency” degree. Patients seen in 2018, 
male and over 50 years old, were more likely to be hospitalized or die. Conclusion: the screening system analyzed 
was considered effective in predicting clinical outcomes compatible with the established severity gradation. This is 
relevant as it expresses, for the first time in Brazil, the effectiveness of a triage system based on the Canadian Triage 
and Acuity Scale. Moreover, the characterization of the expressive search for low severity care among users of the 
analyzed service is similar to those presented in several national and international studies. Reflections on sociocultural 
and economic explanations in the Brazilian context are made, exposing perspectives to be achieved by public policies.
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INTRODUCTION

Emergency services experience an expressive 
growth in the demand of clients seeking assistance 
of various complexities, generating overcrowding. 
Currently, overcrowding is a problem observed 
worldwide, being identified in a huge diversity 
of countries, such as the United States, Canada, 
Italy, France, Spain, Finland, Denmark, Iran, and 
India, among others1. A recent systematic review 
that sought to identify causes and consequences of 
overcrowding in emergency services pointed to the 
increase in care complexity, the demand from the 
elderly, and the volume of low-severity care as the 
main causes2. 

National studies attribute the increased 
demand for emergency services to the low capacity 
of primary care to meet the needs of the population. 
Consequently, these services are used as the first 
access to health care for the population, which 
undermines the premises of the Unified Health 
System and ends up overloading the health care 
system3. However, this explains part of the problem in 
Brazil since there is a supplementary health system, 
which according to data from the National Agency 
for Supplementary Health (NASH), corresponding 
to about 24% of the Brazilian population, 50.2% in 
the capital of São Paulo, in March 20194. In 2018, 
the National Association of Private Hospitals (NAPH) 
statistics pointed out that the private hospital network 
accounted for 61% of Brazil’s 6,000 hospitals5. 

Over the years, triage systems in emergency 
services have been developed to deal with 
overcrowding, aiming to discriminate the most 
severe care that needs priority to reduce morbidity 
and mortality6. However, in Brazil, little is known 
about the effectiveness of triage systems, that is, 
about the real capacity of the systems to adequately 
distinguish the priorities for care. Some national 
studies suggest an association between triage 
classification and clinical outcomes, with mortality 
associated with urgent care and discharge associated 
with non-urgent care3,7-8.  In addition, many results 
from national studies are associated with using only 
the Manchester triage system9-11. 

Although the Canadian Triage and Acuity Scale 
(CTAS) was adapted to Brazil more than ten years 
ago, no scientific evidence of its use in the country 

was found, which shows a gap in knowledge about 
this triage system. No studies on the evaluation 
of triage systems in emergency services of the 
supplementary health network were found either. The 
results of Brazilian studies on triage in emergency 
services reflect the reality of emergency services in 
public hospitals, where12-13. 

Using assumptions adopted in other studies, 
it was hypothesized that a screening system would 
be effective if higher levels of classification were 
associated with higher mortality and hospitalization, 
acting as a proxy for patient prognosis7-8,10,14. 
Therefore, this research is justified by the urgent 
need to analyze the use of the Canadian Triage 
and Acuity Scale as an effective system of internal 
management of emergency care. Thus, the aim of 
this study was to identify the effectiveness of a triage 
system, based on the Canadian Triage and Acuity 
Scale, as a predictor of mortality and hospitalization 
in a private emergency department.

METHODS

This was a retrospective cohort study conducted 
with data from electronic medical records of patients seen 
in the Emergency Room (ER) of a private general hospital, 
a reference in high complexity medicine, in São Paulo (SP), 
Brazil. Annually, about 100 thousand patients are seen in 
the ER of this hospital. The study complied with the ethical 
principles defined in the National Health Council Resolution 
No. 466/12, receiving approval from the Research Ethics 
Committee of the hospital (CAEE: 3164418.3.0000.5455).  

The structured triage in the ER was implemented in 
2009, being performed exclusively by nurses of the sector, 
properly trained, according to the institutional protocol, 
developed from the Brazilian version of the Canadian Triage 
and Acuity Scale instrument. This version was obtained 
based on content validation and intraobserver reliability 
analysis, with a kappa index of 0.73915. The Canadian Triage 
and Acuity Scale aggregates subjective (chief complaint, 
onset of the problem, description of pain) and objective 
(physical appearance, vital signs, medications) information 
to determine the priority of care in five levels: immediate 
care, emergency (<15min), urgent (<30min), semi-urgent 
(<60min), non-urgent (<120min)16. However, this process 
is also dependent on the nurse’s clinical judgment, which 
can interfere by increasing or decreasing the score. A good 
example is the determination of pain severity. The nurse may 
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prioritize a patient who evaluates pain as having maximum 
intensity in the thoracic or cerebral region, to the detriment 
of another patient who reports pain in the cervical region or 
one of the limbs, even if the intensity is the same. 

With help from the hospital’s Information Technology 
Service, all records of ER attendances between January 
2017 and December 2018 available in electronic medical 
records were obtained, which totaled 256,866 records. 
Only complete records containing all variables of interest 
to the study were considered eligible. Thus, the following 
were excluded: 515 records that had records canceled due 
to evasion before the first medical care; and 1,621 records 
that were incomplete regarding sex and post-care outcomes. 
The final sample totaled 254,730 records. The selected 
variables were: 

•	 Sociodemographic: year of service; age; 
gender.

•	 Classification degree according to CTAS: 
immediate, emergency, urgency, semi-
urgency and non-urgency. 

•	 Clinical outcomes: discharge; evasion 
(leaving the ER without receiving treatment 
or, during partial treatment, without being 
discharged); hospitalization and death.  

Descriptive statistics were used to characterize 
the care, according to the selected variables. 
Association between the scale priorities and clinical 
outcomes was verified by Pearson’s chi-square 
test. To analyze the effectiveness of the triage 
system, a univariate logistic regression model was 
designed to predict the outcome “hospitalizations/
hospitalizations” compared to “discharges”. The 
outcome “discharge” was removed from the analysis 
as it was considered a confounding variable, since 
nothing could be concluded about the real condition 
of the patient. In addition to the priority level of 
the scale, the variables “year of care”, “age” and 
“gender “were added as predictors.  The variable 
age was categorized into age groups, with five-year 
intervals, tof detect greater variability. Due to the 
robust sample size, the significance level considered 
was 0.1%. All analyses used the Social Package for 
Social Science (SPSS) software, version 22.0. 

RESULTS

Table 1 shows the characteristics of the patients 
seen in the ER. It is observed a similar proportion 

of patients seen in the two years analyzed and a 
predominance of women (57.3%). The mean and 
median age of patients were 38.8 years (SD=19.8) 
and 35.0 years (AIQ=25.0), respectively. 

As for the degree of priority, 60.4% of the calls 
were classified as non-urgent and 30.8% as urgent. 
Only 2.9% was classified as immediate or emergency 
care. The most frequent clinical outcome was 
discharge (90.0%) and hospitalization corresponded 
to only 8.8%. It is also observed that the number 
of deaths was so small that proportionally it tended 
to zero. 

Table 2 shows a statistically significant 
association between the clinical outcomes in the 
different degrees of priority of CTAS. This implies 
that in the “Immediate” classification there was 
a predominance of deaths (59.1%), while in the 
“Emergency” classification there was a greater 
number of hospitalizations (61.0%). Moreover, in 
the other classifications (Urgent, Semi-urgent and 
Non-urgent) the predominant outcome was discharge 
(65.4%, 83.9% and 98.0%, respectively). 

Table 3 presents the regression analysis for 
the outcome of hospitalization and mortality. Patients 
seen in 2018, male and over 50 years old, were 
more likely to be hospitalized or die. In relation to 
the classification received in triage, the probability of 
the outcome increased considerably as the degree of 
priority increased, ranging from more than 12 times 
for semi-urgent care to more than 100 times for the 
“emergency” degree. The OR value obtained in the 
“immediate” classification should be understood as 
tending to infinity, which was expected, since all care 
in this classification progressed to hospitalization or 
death. Furthermore, it can be seen that, since the 
number of attendances in this classification was very 
small, this correlation was not statistically significant. 
This model was able to explain 32.9% of the variance 
of the outcome. 

DISCUSSION

The contribution of this study is to characterize 
for the first time the validity of the use of CTAS 
as a predictor of mortality and hospitalization in a 
private emergency department in Brazil. The first 
data that draws attention is the large proportion of 
non-urgent care. There is evidence that emergency 
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Characteristics of the services Frequency

Year – N (%)

2017 130,071 (51.1)

2018 124,659 (48.9)

Sex – N (%)

male 108,771 (42.7)

female 149,959 (57.3)

Age(years)

minimum 0

maximum 105

Mean (SD) 38,8 (19.8)

Median (IQR) 35,0 (25.0)

CTAS Classification – N (%)

Immediate 22 (0,0)

Emergency 7,398 (2.9)

Urgency 15,015 (5.9)

Semi-urgency 78,388 (30.8)

Non Urgency 153,907 (60.4)

Clinical outcome – N (%)

High 229,264 (90.0)

Hospitalization 22,436 (8.8)

Evasion 3,008 (1.2)

Death 22 (0.0)

Table 1. Characteristics of care in the ER, private hospital, São Paulo (SP), Brazil, 2017-2018.

Key: SD= Standard deviation; IQR= Interquartile range

Clinical Outcomes N (%)

CTAS Classification
Death Hospitalization Discharge Evasion Value of p*

Immediate 13 (59.1) 9 (40.9) 0 (0.0) (0.0)

0.000

Emergency 8 (0.1) 4,514 (61.0) 2,814 (38.0) 62 (0.8)

Urgency 0 (0.0) 4,867 (32.4) 9,867 (65.4) 281 (1.9)

Semi-urgency 0 (0.0) 11,206 (14.3) 65,795 (83.9) 1,387 (1.8)

Non Urgency 1 (0.0) 1840 (1.2) 150,788 (98.0) 1,278 (0.8)

Table 2. Clinical outcomes after care in the ER, according to degree of priority, private hospital, São Paulo (SP), Brazil, 
2017-2018.

* Chi-square test

services in Brazil have been used as a resource 
for low complexity care3, 8, 11,17. A multicenter 
study comparing two emergency services, one in 
Portugal and another in Brazil, identified important 
differences between the classification profile of care 
in triage. While in Brazil, about 46% of the cases 
were classified as a high priority, in Portugal this 

same category was identified in approximately 76% 
of the cases. In Brazil, the authors point out that 
emergency units are seen as a gateway to health 
services, even for non-urgent health problems, 
contributing to overcrowding and low resolutivity of 
services provided17. 
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As already seen, overcrowding in emergency 
services is a worldwide phenomenon, explained in 
part by the high demand for low complexity care. 
However, what stands out in this study is that this 
also occurs in services of the supplementary health 
system. Up to the present moment, this result is 
unprecedented, because no national studies carried 
out in services of this profile were found. Nor was 
it possible to obtain aggregate data from these 
services that characterize the emergency care. In the 
annual report of the National Association of Private 
Hospitals (NAPH) the rate of patient admissions via 
Emergency Room visits was 8.3% in 201918. This 
data is very similar to that found in the emergency 
service analyzed, which was 8.8%, which reinforces 
the hypothesis that the emergency sector assumes 
the responsibilities of secondary health care, in which 
the investigation process of signs and symptoms 

should occur on an outpatient basis, through elective 
consultations.

There are some socio-cultural and economic 
explanations for this behavior of seeking answers to 
health deviations in emergency care. Brazilians, in 
general, have a low level of preventive behavior and 
health promotion, consequently, they do not have a 
personal agenda to search for periodic evaluations 
of their health status. Another aggravating cultural 
factor is related to the belief, even in more favored 
economic levels, that the search for health behavior 
or early diagnosis “attracts” illness or even death19-20. 

From an economic perspective, the cost of 
maintaining private health plans may be above the 
monthly financial planning, and then, one option is 
the occasional payment in the presence of an acute 
symptom, a modality allowed in some health plans. 
In addition, there is evidence that having health 
insurance is associated with a greater number of 

Predictive variables Adjusted Odds 
Ratio

95%CI Value of p

Year 2017 0.93 0.90 – 0.96 0.000

2018 *

Sex Male 1.31 1.27 -1.35 0.000

Female *

Age (years) Less than 1 1.02 0.86 - 1.19 0.850

1 - 4 0.53 0.47 - 0.59 0.000

5 - 9 0.62 0.54 - 0.72 0.000

10 - 14 0.88 0.76 - 1.02 0.97

15 - 19 0.73 0.65 - 0.82 0.000

20 -29 0.61 0.57 - 0.65 0.000

30 -39 0.79 0.74 - 0.84 0.000

40 - 49 1.03 0.96 - 1.01x 0.457

50 -59 1.33 1.25 - 1.42 0.000

60 - 69 1.27 1.19 - 1.35 0.000

70 - 79 1.12 1.05 – 1.20 0.001

More than 80 *

CTAS Classification Immediate 107,004,830,800,96 0.000 0.998

Emergency 108.73 101.38 – 116.62 0.000

Urgency 34.29 32.28 – 36.42 0.000

Semi-urgency 12.31 11.70 – 12.96 0.000

Non urgency *

Table 3. Logistic regression analysis to predict hospitalizations and deaths, São Paulo (SP), Brazil, 2017-2018.

R2 Neglekerke=32.9. Key: 95%CI= 95% confidence interval; *Parameter in Regression
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visits to the doctor21-22. The unlimited search for low-
severity emergency care induces us to reflect on the 
importance of public health education policies for the 
desired changes in knowledge, attitudes, and health 
practices of the population, including investing in the 
attractiveness and quality of primary and secondary 
care levels23-24. 

The significant increase in the probability 
of death and hospitalization occurring according 
to the increased priority of care expresses strong 
consistency and confirms the hypothesis that the 
triage system used is effective of selecting the 
most severe care. A recent systematic review to 
evaluate clinical outcomes and reliability of different 
triage instruments in emergency services found that 
CTAS has high sensitivity to detect more severe 
conditions25. This is important because, given the 
great demand for services, the correct identification 
of the clients’ needs implies faster and safer clinical 
conducts, with better clinical results and lower costs.  

This result is similar to others performed 
with CTAS. A Canadian study using a computerized 
version of the instrument found a strong correlation 
between the screening score and patient severity 
(mortality, hospitalization), resources used (CT scan, 
length of stay in the ER), and cost of care26.  In 
Taiwan, the application of the CTAS in 33 emergency 
departments made it possible to verify a significant 
correlation between the degree of priority and rate 
of hospitalization, resources used and length of 
stay in the ER27. In Japan, a study evaluating an 
adapted version of CTAS found a high odds ratio 
between high scores, hospitalization (general and 
intensive care unit), a longer length of stay in the 
ER, and mortality28. In addition, there is evidence 
of consistent use of CTAS in Taiwan, Japan, South 
Korea, Turkey, Costa Rica, Hungary, Saudi Arabia, 
and Portugal, among others29. The contribution of 
this study is to verify this relationship for the first 
time in the Brazilian context, making these findings 
more robust.  

It is worth noting that the significance of the 
explanatory model of almost 33% implies that two-
thirds of the outcome variance was not explained 
by the variables presented. This suggests that 
other factors may have contributed to mortality 
and hospitalization in the analyzed service. A study 
using emergency department data from a large 

hospital in Singapore suggested the inclusion of 
sociodemographic, clinical, and administrative 
variables to explain hospitalizations30. In this study, 
data regarding comorbidities of the patients seen 
were not available in the databases. Moreover, it 
was not possible to use data related to the complaint 
and the diagnostic hypothesis, because they were 
not standardized by the International Classification 
of Diseases (ICD). The absence of these data 
constitutes a limitation of this study. 

The analysis also showed that men over 
50 years of age were more likely to die or be 
hospitalized. The relationship between this same 
outcome, older age and male gender has already 
been pointed out in another study10. Increased life 
expectancy with increased demand for health care 
for people with chronic diseases may explain the 
greater complexity of care in older age groups22. In 
turn, the greater complexity of care implies more 
severe outcomes. Furthermore, we can infer that 
historically men are associated with lower adherence 
to preventive care and higher risk factors for health, 
which may mean that these individuals seek care 
in more critical situations, leading to more severe 
clinical outcomes10,31. 

Besides the limitation in obtaining other data 
that could contribute as predictor variables of the 
outcome “hospitalization/deaths”, it is important to 
highlight that this study was carried out in a single 
center restricts the results to the service evaluated.    

CONCLUSION

The screening system analyzed was considered 
effective in predicting clinical outcomes compatible 
with the established severity gradation. This is 
relevant as it expresses, for the first time in Brazil, 
the effectiveness of a screening system based on the 
Canadian Triage and Acuity Scale.  The evaluation of 
screening systems contributes to the management 
of health services and enables the discussion about 
the improvement of institutional protocols to ensure 
better allocation of resources. Moreover, this study 
contributes by the unprecedented character of 
evaluating a private emergency service, showing 
the significant search for low severity care among 
its users, data that is similar to those presented in 
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several national and international studies. It reflects 
on the socio-cultural and economic explanations in 
the Brazilian context, exposing perspectives to be 
achieved by public policies. 
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