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Objective: to evaluate the degree of reliability, accuracy
and timing to perform the Manchester Triage System
in electronic and manual records. Method: exploratory-
descriptive research. Case series corresponded to a total of
20 validated simulated clinical cases applied to a sample of
10 nurses. For data collection each participant received 4
clinical cases in 2 different phases of the study, using manual
and electronic registration. The variables related to the
triage were: incomplete data filling, discriminator, flowchart,
priority level, vital signs and triage timing. Results: moderate
reliability for choosing flowcharts and substantial reliability for
determining discriminators in both records; substantial and
moderate, for priority, respectively, in manual and electronic
registration. For vital signs, it was weak in manual recording
and substantial in electronic. Accuracy showed a statistically
significant difference related to vital signs. The average timing
on triage was shorter with the use of electronic registration.
Conclusion: the use of electronic registration has advantages
regarding reliability, accuracy and timing to perform the
triage, pointing to the importance of adopting technologies

in the management and care work process in health services.
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Introduction

Overcrowding of emergency services is a worldwide
phenomenon constantly shown in different sorts of
media®-2,

In Brazil, the increasing demand for hospital care
has harmful consequences for health service users,
such as a long waiting for medical care. And triage,
based on triage systems, is effective in managing the
flow of patients in emergency services, improving this
situation(©),

The most widely used system in Brazil is the
Manchester Triage System (MTS). From a decision-
making process, the healthcare professional defines
the individual’s complaint and selects a flowchart, that
is, set of signs and symptoms in the form of structured
questions (discriminators). It may also be necessary to
check vital signs (temperature, oximetry, heart rate,
blood glucose) and to apply scales (Glasgow coma,
pain) so that at the end of triage the priority level
corresponding to the maximum time for medical care
is determined™.

There are five levels of priority: immediate (red)
0 minutes, very urgent (orange) 10 minutes, urgent
(yellow) 60 minutes, standard (green) 120 minutes,
non-urgent (blue) 240 minutes and (white) intended for
events, situations or complaints not compatible with the
emergency service”,

The Manchester system contributes to emergency
system management, offers better working conditions
by implementing horizontal care and increases user
satisfaction with high priority levels-10,

Triage can be performed from manual or electronic
registration. Manual registration are the most traditional
forms, but there are risks of misplacement and greater
difficulty in retrieving information. Electronic registration
allow to deal with large amount of complex information
in an organized and fast way, being important tools for
the health information system®t-12),

The use of electronic registration, based on decision
support systems (DSS), supports clinical reasoning by
providing guidelines, reminders and alert signs to health
professionals during patient care, which may represent
advantages to the triage process*?.

The Triage of the University Hospital of the
University of Sao Paulo (HU-USP) uses the MTS
software and, when not possible its use, such as power
outages or problems in the institution’s computer
department, manual registration is adopted. In this
scenario, it was possible to observe more time spent
in the process and incomplete filling of classification
data, as well as discontent among the workers in the
unit using manual registration, because of the need to

check the guides and manuals and the for the absence
of alert signs and structured and logical structure of
the data, present in the electronic registration, for
decision making.

These experiences allowed the reflection on the use
of electronic health records and the competence of nurses
in the use of data and information for clinical decision
making, emerging interest in investigating this theme.

In order to compare the different types of
records in triage, the authors adopted the concepts
of reliability and accuracy. Also, the timing for triage
was considered.

According to the international consensus for
defining the measurement properties of instruments,
the Consensus Based Standards for the Selection of
Health Measurement Instruments (COSMIN) initiative,
reliability refers to the maintenance of scores in repeated
measurements in different situations, without changes
compared to patients and free from measurement
errors. Evaluations can be performed at the same time,
either with a time interval (test-retest) and by the
same person (intra-evaluator) or by different evaluators
(inter-evaluator)®4,

Accuracy or exactness is a type of measurement
that determines the degree of agreement between the
measured result and the true value®-'7, In studies
on triage, the accuracy represents the accuracy
of the evaluators’ responses in relation to the gold
standard on: flowchart, discriminator, priority and
vital signs(:16),

Despite the importance of this theme, it is also
noted that from a systematic review® no studies were
found that compared the reliability, accuracy or timing
of MTS when using manual and electronic records,
highlighting the gap of knowledge. Thus, the question
was: What is the degree of reliability and accuracy with
the use of electronic and manual registration in the
application of MTS? What is the timing to perform triage
using electronic and manual registration?

The following hypotheses were raised: There are
no differences in the degree of reliability and accuracy
between either electronic or manual registration in
the application of MTS. The triage timing in electronic
registration is shorter the than in the manual registration.

The objective of the study was to evaluate the degree
of reliability, accuracy and timing using the Manchester
Triage System in electronic and manual registration.

Method

Thisisanexploratory-descriptive research, approved
by the Research Ethics Committees of the University of
Sao Paulo School of Nursing, consubstantiated opinion n.
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1,915,863 and identifier CAAE 61685516.1.0000.5392
and of the University Hospital of the University of
Sao Paulo (HU-USP), opinion n. 1,969,690 and CAAE
identifier 61685516.1.3001.0076, and to ensure the
quality of work the criteria established by SQUIRE 2.0
(Revised Standards for Quality Improvement Reporting
Excellence) were adopted®®,

The study was conducted in the HU-USP Triage
between April and June 2017. The HU-USP is a general
public teaching hospital of secondary complexity in city
of Sd3o Paulo, with 206 beds registered at the Health
Service Offering Regulation Center (CROSS) and is part
of one of the most important teaching institutions in
Latin America®0-21),

This unit uses the MTS for the early assessment
of patients seeking emergency care at the institution,
except pregnant women with obstetric complaints and
patients who arrive by ambulance or who have an
evident emergency.

The Triage is located near the hospital’s entrance for
patients and it works, according to the patients demand,
from Monday to Sunday from 7 am to 7 pm. There are
3 nursing offices and 7 medical offices, and the triage
is done exclusively by nurses. It is worth clarifying that
in other working hours, the service is provided by the
doctor in order of arrival and according to specialties,
given the low patients inflow.

All nurses from triage, as well as part of the nurses
from adult emergency room, children’s emergency
room and outpatient unit, some chiefs of nurses and
physicians took the MTS classifier course. However, the
nurse is the health professional who does the triage.

This way, the population consisted of 43 (100%)
nurses from HU-USP who were referred by the hospital to
take the MTS classifier course of the Brazilian Group of Risk
Classification (GBCR in Portuguese) and were approved.

Those who, during data collection, were not on
the institution (on dismissal, leave or vacation) and the
researcher herself were excluded from the study.

After applying these criteria, 5 people were
excluded, with 38 nurses remaining. The opportunity
selection process was performed according to simple
systematic random probability sampling through
electronic draw.

The amount of cases and nurses were determined
from calculations performed in the R 3.3.0 system with
the irr package, to obtain a Cohen kappa coefficient
greater than or equal to 0.5, 95% confidence and test
power of 80%, considering the number of patients
classified at each clinical priority level at HU-USP in
2016, that is, 4800 (60%) green, 1440 (18%) yellow,

1120 (14%) blue, 4% (320) orange, 3.5% (280) white
and 0.5% (40) red*.

A minimum sample of 19 simulated cases to
be distributed to a minimum of 5 participants was
estimated. For a fair distribution, a sample of 20
simulated clinical cases and 10 nurses was adopted,
with 4 cases for each of them.

The study sample corresponded to a total of 20
simulated clinical cases applied to a sample of 10 nurses.
Each participant received 4 clinical cases in 2 different
phases of the study.

In this way, the clinical cases used were requested
to GBCR by this group in the classifier training courses
in Brazil and which had been evaluated by specialists.
According to an agreement between the group’s
representatives, the researcher and the advisor, the
Brazilian Group of Risk Classification provided 37
simulated clinical cases, subject to confidentiality.

Twenty simulated clinical cases were selected from
the analysis of the researcher and the advisor, who did
the exhaustive reading of all cases and proceeded to
the selection, adopting as criteria the distribution of
patients treated at the HU-USP and the maintenance
of a heterogeneity as to the distribution of cases by
clinical priority.

The clinical cases presented involve conditions that
simulate triage, in which data on patient identification
(such as gender and age), clinical complaints and vital
sign values are presented. Responses submitted as
correct by the GBCR were adopted as the gold standard.

Since the implementation of MTS, HU-USP has been
using Trius® for triage. This device contains Emerges®
software, which has all the Manchester system
flowcharts, enabling to check vital signs and enter them
directly into the computer.

The simulated clinical cases were given out in printed
form and divided among the research participants upon
an Excel® drawing of the pairs of individuals.

Data collection was performed in 2 phases,

using manual and electronic registration. In
phase 1, after signing the Informed Consent Form
(ICF), the participant filled out the “Characterization
of the Population” questionnaire, to survey the
socio-demographic profile and computer abilities and to
classify the manual registration of the 4 clinical cases.
In phase 2, after an approximate interval of 4 weeks,
nurses would perform the triage using Emerges® on
the same 4 clinical cases.

The time between the two phases of data collection
was determined considering studies on triage, which

applied clinical cases at two different moments®2-23),

*Universidade de S&o Paulo. Hospital Universitario. Classificacdo de Risco. Distribuicdo de casos classificados de janeiro a junho 2016. 2016
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There is no consensus in the literature about the
optimal timing; however, this should not be too long
or too short. Long periods favor the acquisition of new
learning and short periods may be influenced by the
memory effect®4,

The nurses were invited by the researcher to
participate in the study in their work units and if
they agreed to participate in the research, they
were instructed to: Sign the Informed Consent Form
(ICF), fill out the “Characterization of the Population”
questionnaire, which aimed to the survey of the
socio-demographic profile and computer ability and
to manually classify the 4 simulated clinical cases.
To do so, they would use 4 triage forms developed
by the researcher, based on the form used by HU-
USP itself in situations where the triage is required
manually. In these forms, there were blanks to fill in
with information regarding the triage, including the
start and ending time, which should be filled out by
each subject.

Study participants were instructed to fill out all
forms at their workplace by themselves and check only
to the book with the MTS protocol, as is the case in real-
world triage. In addition, the deadline for returning the
forms was agreed.

After the 4-week interval, the researcher would
contact the nurses again to schedule with each
participant a date of their availability for further
research using the electronic registration. At this stage,
during working hours, each participant went to the HU-
USP computer department to perform the triage from
the electronic register. This process was performed
individually and the SMCR'’s book was not included, as it
is in the institution’s Triage.

The population characterization variables analyzed
were: gender, age, highest degree, current sector,
current sector experience, previous sector, previous
sector experience, year of SMCR classifier course ,
experience with the use of electronic and/or manual
registration in the application of SMCR, average time
of daily use of the computer in general, main use of
the computer (work, study and leisure) and level of
computer ability. These data were described in absolute
frequencies and percentages.

The variables related to the triage were: incomplete
data, discriminator, flowchart, priority level, vital signs
and triage timing. These data were compared inter-rater
in relation to the gold standard.

To calculate reliability, Cohen’s kappa coefficient
was used, which has agreement values divided into
different levels: < 0 (no agreement); 0.01 - 0.20
(slight); 0.21 - 0.40 (weak); 0.41 - 0.60 (moderate);
0.61 - 0.80 (substantial) and 0.81 - 1.00 (perfect)®@.

Accuracy was determined by comparing the
inter-rater responses with the gold standard by the
percentage of agreement between them, adopting a
95% confidence interval and a p-value less than or equal
to 0.05, according to the Pearson’s Chi Square test.

For the analysis of the triage timing, the Wilcoxon-
Mann-Whitney test was used, with a 95% confidence
interval and p value less than or equal to 0.05.

Results

Regarding the characterization of the sample, the
average age of the participants was 38.7 years. The

other results are presented in Table 1.

Table 1 - Sample characterization. Sao Paulo, SP, Brazil,
2018

Variable n
Gender
Female 9
Male 1
Highest degree
Specialization 5
Master 5
Current unit
Triage 3
Adult emergency room 3
Children’s emergency room 2
Outpatient unit 1
Surgery room 1

Previous unit
Adult emergency room
None
Triage
Medical unit
Transport
Training and quality service

A A A A a N W

Hygiene
Year of classifier course

2012

2013

2014

2015

2016

Does not know

A A N =2 o A

Triage registration type
Electronic 7
Manual 3

Use of computer®

Work 7
Study 5
Leisure 1

Informatics competence

Basic 1
Informational 8
Information management 1

*There are more than 1 answers per participant

It can be noted that most participants are

female, have previous experience in triage and/or

www.eerp.usp.br/rlae
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emergency room and have already used the electronic
registration.

The average time working in the units was 7.6 years
in the current unit and 6.5 years in the previous one. The
average time of computer use was 4.2 hours daily.

Regarding missing data, patient identification data,
beginning and end of triage and physician referral were
recorded in all triages performed. Regarding the triage
variables, there was a lack of records regarding priority
(phase 1) and vital signs (in both phases).

Reliability data are shown in Table 2.

Table 2 - Distribution of inter-rater reliability according
to the variables in phases 1 and 2 of the study. Sao
Paulo, SP, Brazil, 2018

Variable Phases of the Study Kappa value

0.633
0.788
0.580
0.423
0.703
0.454
0.239
0.675

Discriminator

Flowchart

Priority

Vital signs

N =2 N =2 N 2N =

The values are similar in the discriminator and

flowchart variables; however, they present greater
variation in priority and vital signs. Concerning the
priority, the agreement was higher in the manual
registration, and, for vital signs, the value was higher in
the electronic registration.

For accuracy, as shown in table 3, there was no
statistically significant difference regarding the choice
of discriminator, flowchart and priority; However,
when analyzing vital signs, a statistically significant
difference was observed in relation to the number of

correct answers.

Table 3 - Accuracy distribution according to the variables
in phases 1 and 2 of the study. Sao Paulo, SP, Brazil,
2018

Attributes Accuracy Phase 1 Phase 2
p-value
N % N %
Flowchart — Correct 30 750 27 675 04586
Incorrect 10 250 13 325
Discriminator  Correct 20 50.0 21 52.5 0.8230
Incorrect 20 500 19 475
Vitalsigns  Correct 9 225 24 600 <0.001
Incorrect 31 775 16 40.0
Priority Correct 29 725 30 750 07994
Incorrect 11 275 10 250
From Table 4, it is highlighted the insufficient

registration of vital signs in both phases of the study.

www.eerp.usp.br/rlae

Table 4 - Distribution of inter-rater responses in relation
to the gold standard in recording vital signs in phases 1
and 2 of the study. Sao Paulo, SP, Brazil, 2018

Inter-rater responses: Phase 1 Phase 2

Vital signs N % N %

Different 3 10% 0 0%

None 1 3% 0 0%
Missing vital signs 17 55% 1 69%
Exceeding vital signs 10 32% 5 31%
Total 31 100% 16 100%

Regarding priority errors, it was observed that
in most cases higher priority levels of triage were

considered, as shown in Table 5.

Table 5 - Distribution of inter-rater responses in relation
to the gold standard in determining priority in phases 1
and 2 of the study. Sao Paulo, SP, Brazil, 2018

Attribute Phase 1 Phase 2
Priority N % N %
Higher 7 64% 8 80%
Lower 3 27% 2 20%
Blank 1 9% _ _
Total 11 100% 10 100%

As for the timing, it should be noted that for the
manual registration, the average was 3.179 minutes,
and for the electronic registration, it was 2.425
minutes (p value: 0.0023), constituting a statistically

significant difference.

Discussion

The profile of nurses in this study is similar to that
presented in the research “Nursing Profile of Brazil”,
where most nurses are 357,551 (86.2%) female,
263,687 (63.6%) aged between 31 and 55 years old
and 332,028 (80.1%) with a postgraduate course lactu
or strictu sensu (80.8% )9,

In this study, most nurses” have already worked
on triage and have used manual and electronic

registration, being a facilitator to perform the
classification?”, As professional experience helps in
identifying patient needs and determining the priority
established for care. In addition, allied to the intuitive
ability of nurses, is responsible for personal and specific
knowledge on this subject.

The milestone of the HU-USP triage was in 2012,

with the offering of classifier courses to the institution’s

(@]
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professionals. This period meets a larger number of
research participants (4) who took the course.

Regarding computer use, 7 nurses have as the
main purpose of their work, on average 4.22 hours
daily, the use of this equipment. Thus, it can be inferred
that the average daily hours using this equipment
was mainly intended for work activities. This finding
corroborates the data from the research “Information
and Communication Technologies (ICTs) Health 2016”
which showed high availability of computers to nurses
in health facilities in Brazil. A total of 1919 (88%)
professionals have at least 1 equipment available
at their workplace and 1265 (58%) nurses always
use it3),

The use of computers by nurses in health services
stands out as a tool that organizes, assists, speeds up
and humanizes nursing care®®,

Nurses, due to their historical role of mediators
between the patient and the health system, are
increasingly using electronic records as a health work
tool to provide support for patient care and clinical and
managerial decision making. in nursing, which justifies
the mastery of these abilities®®.

Regarding the knowledge on computer by
the nurses in the study there was a homogeneity.
Most(®
the

considered having knowledge at least at

informational level and only one person had
information management level.

This variable was analyzed from the definitions
of nursing informatics competences from the TIGER
(Technology Informatics Guiding Education Reform)
initiative. The Basic competency refers to the concepts
of information and communication technology (ICT),
computer use and file development, use of the Internet.
Informational competence is the ability to identify the
information necessary for a specific purpose, to locate,
evaluate and correctly apply the relevant information.
Information management competence encompasses
the process of collecting, processing, presenting and
communicating data as information or knowledge(3°-31),

Considering this definition of nursing informatics
competence related to triage on electronic
registration, the requirement of competence beyond
the simple use of systems and computers is central,
relating more and more to the impact of information
and information management as a health service

management tool.

Nurses need to expand and develop nursing
informatics skills as there is an evolution of informatics
in health care, considering it as a strategic management
resource that can contribute to the quality, efficiency
and effectiveness of patient care. Nurses, too, need
to know how to use information systems to develop
and employ an empirical knowledge base for nursing
practice, contributing to the broad structure of clinical
research necessary for patient care and the protection
and
health®,

However, data from the (ICT) Health 2016 survey

improvement of nursing care on population’s

showed that only 567 (26%) of professionals affirm
to participate in ICT training, even though most 1875
(86%) understand that the use of electronic systems
improves efficiency of care(*®,

As for study reliability, the hypothesis was confirmed
for the choice of flowcharts and discriminators with
the use of electronic and manual records and showed
differences in determining priority and recording vital
signs in the application of MTS.

From the analysis of inter-rater kappa values
in the manual and electronic registration, there was
no difference regarding the choice of flowchart and
discriminator. For the priority variable, there was a
difference in inter-rater agreement with the use of
manual and electronic registration, being substantial
and moderate, respectively. Concerning vital signs,
agreement was poor in the use of manual and substantial
electronic registration.

Differences in inter-rater reliability were not
expected, as the electronic and manual records are
only resources used for MTS application and, therefore,
the results would not vary depending on the adopted
registration type.

However, there are studies, which also present
inter-

similar values to this study, regarding the

rater reliability in determining the flowcharts and
discriminators with the use of the electronic registration.
In this research, the data found are substantial in the
choice of flowchart (kappa 0.66) and moderate regarding
the discriminators (kappa 0.47)G2,

To determine the causes of the difference in inter-
rater priority determination, a more detailed analysis
of each of the triage and the correlations between its
characteristics and raters is required.

Other studies have shown differentiation as to

the priority variable and the ways of application of
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the MTS. The agreement obtained ranged from weak
(kappa 0.27) to substantial (kappa 0.63) for manual
registration, and was moderate (kappa 0.53) to
perfect (kappa 0.83) for electronic registration(32-34),
The findings of the present study are in these same
value ranges.

Publications about other triage systems, also,
showed similar values. In Canadian Triage and Acuity
Scale (CTAS) studies, agreement was moderate with
manual registration (kappa 0.51) and ranged from
moderate to substantial (kappa 0.40 to 0.75) with
electronic registration (35 -37). In a study conducted
with the Soterion Rapid Triage System, the authors
obtained a perfect agreement (kappa 0.87) with the
use of electronic registration®,

Despite the differences in agreement values
for determining priority with the use of manual and
electronic registration, the values obtained reached a
minimum moderate level. In addition, it is not possible
to state that one way of execution is superior to the
other and these data cannot be analyzed in a single way,
and it is necessary to consider the correctness rates in
relation to the gold standard, that is, the accuracy.

The greater inter-rater agreement in the registration
of vital signs, with the use of electronic registration, may
be due to alert barriers, which point out the vital signs
that must be measured in each corresponding flowchart
and support nurses’ decisions, avoiding forgetfulness
and excess on data registration.

Analyzing the fulfillment of vital signs is important
for assessing the triage, as unchecked vital signs may
hide changes in the patient and over-measuring vital
signs may depict more time spent.

Thus, the relevance of this research stands out,
given these findings and the lack of publications on the
reliability of triage systems that consider the filling of
vital signs as a variable.

Regarding accuracy, the hypothesis for choosing the
flowchart, discriminator and priority in the two phases
of the study was confirmed, being in the same range
of values presented in studies on MTS and electronic
registration. A statistically significant difference was
observed only for the vital signs attribute.

Other publications presented, for the choice of
flowchart, values between 64% and 73.5%; as for
the discriminator, the results were between 28% and
58.6%; and in relation to priority, they ranged from 66%

to 77.6%G23%, It is noteworthy the lack of studies on the

www.eerp.usp.br/rlae

MTS and manual registration that have performed these
calculations.

In a study on the Pediatric Canadian Triage and
Acuity Scale (PedCTAS), a pediatric triage system, no
statistically significant differences were found between
the electronic and manual records in determining
priority. The agreement between the nurses and the gold
standard obtained values equal to 57% in the manual
registration and 55% in the electronic one®”.

Despite the high agreement between the raters
and the gold standard regarding priority in manual and
electronic records, errors related to this variable can
result in harm to patients and emergency services. And
when analyzing these cases where errors occurred, it
was found that most were due to overtriage.

In cases of overtriage, excessive resources are
shifted to patients with non-emergent problems,
resulting in increased costs and delayed care of the most
severely ill patients(9-49),

In undertriage, the most severe patients would
take longer to be seen by the doctor, which could lead to
complications to their healthGo-49,

Analyzing the types of errors related to the
registration of vital signs, it is noted that most were
denoted by failing to register one particular vital sign.
A study on the use of an institutional triage protocol
with manual registration also found problems regarding
the registration of vital signs. In 221 (58%) cases, no
vital signs were recorded; however, in this institution,
the parameters are measured by the nursing technician
before the classification®,

The electronic registration warning barriers may
have contributed to the errors found in the present study,
because besides avoiding forgetting and registration
excess signals, they compare the values registered to
the normality standards, preventing the continuity of
the triage if there are abnormalities in values.

However, it is important to highlight that the clinical
reasoning of nurses still prevails. Professionals need
to interpret these alerts presented by the electronic
record. In some situations, for example, vital signs
may be recorded above or below normal due to sensor
positioning problems. Thus, the barriers should only act
as alerts, prevailing the clinical reasoning of nurses.

In the present study, it was found that in the registration
of vital signs, errors with the use of electronic registration

originate from the incorrect choice of flowchart and/or
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discriminator. This happens because of vital signs varies
according to the selected flowcharts and discriminators.

In general, it is noted that the use of electronic
registration reduced the occurrence of errors in relation
to the registration of vital signs, thatis, in a larger number
of cases, vital signs were recorded as determined by the
corresponding flowcharts.

Thus, computerization contributed so that all

possible changes in vital signs corresponding to
flowcharts could be verified, avoiding the cases of
overtriage and undertriage. In addition, by avoiding
excessive vital sign recording, the time spent on triage
may have been influenced.

The hypothesis regarding the timing on electronic
registration was also confirmed, showing a statistically
significant difference between the two types of MTS
application.

As fortiming, there are few publications that quantify
the triage timing using the MTS“V, Some studies have
found an average time of 1.45 and 4 minutes; however,
the use of electronic or manual registration to perform
the triage is not specified?42),

However, a Portuguese study that analyzed data
regarding the initial care of patients with chest pain from
the electronic record obtained an average of 2 minutes
of time spent with the triage“3.

In the present study, the average time spent with
triage on manual recording was slightly above the
3-minute time interval recommended by the GBCR®“%.

It can be assumed that the differences found in the
time spent with the classification are due to the need for
the individual to check guides or manuals during triage
in phase 1 and be dependent on their memory“s-46),

Electronic registration have the same information as
the MTS book; however, users can access them quickly and
directly with just a few clicks. In addition, the large number
of errors related to vital sign recording, as discussed, may
have made the manual process take longer.

A study describing the DSS shows that these
systems are faster compared to the activities performed
on paper®. And the shorter time spent on triage in the
electronic registration can bring important advantages
to the process.

Patients with a higher level of urgency will be
evaluated in a shorter time and, consequently, referred
sooner to medical care; those arriving at the emergency
service will wait a shorter time in the waiting room for
triage; the safety time for the classification (3 minutes)

is respected.

Computerization is a reality in emergency services,
for example, through systems for requesting and
checking laboratory tests, online access to medical
literature. Thus, DSS can improve the quality of care for
emergency patients®s).,

The DSS make it possible to contribute to the work
process of nurses, assisting in decision making, time
optimization, accessibility and integration of information,
as well as in the creation of indicators(°47-48),

The computerization of emergency care data and
the construction of databases allow the analysis and
comparison of care in different emergency services.
Electronic registration makes it possible to measure
the triage timing automatically; calculate the total
number of patients treated in a given time frame, with
real time updates; as well as identify the profile of the
patients treated, both by their personal characteristics
(gender, age) and those regarding the triage (flowchart,
discriminator, priority). These data can help in health
management, aiming at the quality, safety and
humanization of emergency services.

Consequently, manual registrations do not allow
updates, their content is available to only one person
at a time, there are no backups and misinterpretations
may occur due to the registration of unreadable
letters®®), Still, in manual records, often the absence of
important data, such as date, time and identification of
the professional, as well as errors and erasures, make it
difficult to read and understand the records®.

This way, there are advantages with the use of
electronic records for the application of MTS, assisting
nurses in the decision-making process, minimizing the
failures resulting from the absence or excess of records
and providing less time spent in triage.

However, it is important to highlight the need
informatics

for continuous improvement of health

professionals and the technological updating of

electronic records, through the development of
intelligent systems with patient complaint description
algorithms, in order to support the decision-making
process of nurses and contribute to the efficiency and
effectiveness of the triage.

Some limitations of this study may be pointed out
as the use of simulated cases, which do not consider
possible interferences in the triage process in real
situations, such as interruptions by patients or other
employees, the nonverbal assessment of the patient,
which could alter the triage results. The research took

place in a single study center, which makes it difficult to
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compare with other units and to generalize the results
obtained. And yet, the electronic record has alert signals
that act as barriers to error, despite the prevailing clinical

reasoning of professionals.

Conclusion

The hypothesis was confirmed for reliability in
choosing flowcharts and discriminators; for accuracy in
determining flowcharts, discriminators and priority and
for the timing to perform the triage.

The reliability regarding the priority variable was
higher with the use of manual registration, however the
values obtained in both registrations reached at least
moderate levels of agreement.

The electronic record showed higher reliability and
accuracy for the vital signs variable and triage timing
was significantly shorter.

Although it is possible to use both manual and
electronic registration for triage, the results show
greater advantages with the use of technologies in
the management and care work process in the various
health services.

It is also highlighted the importance of adopting
content on triage and informatics in undergraduate
nursing as a way to minimize the errors resulting
from this process and to instruct professionals to use
technologies. In addition, this knowledge will assist
nurses in the interpretation of triage data, allowing its
use as a collaborative tool for management, teaching
and research.

Considering the scarcity of studies on the subject
and its importance for the care in emergency services,
further studies are suggested.

Despite the limitations mentioned, it was sought to
use cases that are used by GBCR and are very close to

the profile of patients treated at HU-USP.

References

1. Mc Kenna P, Heslin SM, Viccellio P, Mallon WK,
Hernandez C, Morley EJ. Emergency department and
hospital crowding: causes, consequences, and cures.
Clin Exp Emerg Med. [Internet] 2019. [cited Aug 31,
2019].
journal/view.php?doi=10.15441/ceem.18.022

Available from:https://www.ceemjournal.org/

2. Scremin SM, Marques LF. Overcrowding emergency:
perceptions of residents on multiprofessional work

[Internet]. 2018 [cited Oct 6, 2017];2(2):110-33.

www.eerp.usp.br/rlae

Available from: https://seer.ufrgs.br/saberesplurais/
article/view/76555/49193

3. Ministério da Saude (BR). Politica Nacional de
Humanizacdo da Atencdo e Gestdao do SUS. Reception
and risk classification in the urgency services [Internet].
[cited Aug 16, 2019] Brasilia: Ministério da Saude;
2009. Available from: http://bvsms.saude.gov.br/bvs/
publicacoes/acolhimento_classificaao_risco_servico_ur
gencia.pdf

4. Marconato RS, Monteiro MI. Risk classification
priorities in an emergency unit and outcomes of
the service provided. Rev. Latino-Am. Enfermagem.
[Internet] 2017 [cited Aug 31,2019];25:e2974. Available
from:

arttext&pid=S0104-11692017000100407&Ing=en&nrm

http://www.scielo.br/scielo.php?script=sci_

=iso

5. Toledo AD. Acuracia de enfermeiros na classificacdo
de risco em Unidade de Pronto Socorro de um Hospital
Municipal de Belo Horizonte [Internet]. Belo Horizonte:
Universidade Federal de Minas Gerais, Escola de
Enfermagem; 2009 [cited Jan 15, 2018]. Available
from:
handle/1843/GCPA-7SPFZW

6. Long KDL, Pharm B. Evidence Summary. Triage

http://www.bibliotecadigital.ufmg.br/dspace/

Systems: clinican information.

Institute EBP Database; 2016. p. 1-3.

The Joanna Briggs

7. Mackway-Jones K, Marsden ], Windle J. Emergency
triage/Manchester triage group. 3rd ed. Cowley, Oxford:
BMJ Books; 2014.

8. Brasil. Ministério da Saude. Portaria GM n. 2048, de 5
de novembro de 2002. Aprova o Regulamento Técnico dos
Sistemas Estaduais de Urgéncia e Emergéncia [Internet].
Brasilia; 2002 [cited Jun 10, 2017]. Available from:
http://bvsms.saude.gov.br/bvs/saudelegis/gm/2002/
prt2048_05_11_2002.html

9. Cordeiro W Junior, Torres BLB, Rausch MCP. Sistema
Manchester de classificacdo de risco:
modelos [Internet]. 2014 [cited Aug 31, 2019]. Available

comparando

from: http://gbcr.org.br/downloads-

10. Oliveira JLC, Gatti APBMS, Bellucci Junior JA,
Gobes HLF, Matsuda LM. USER Embracement with risk
classification: perceptions of the service users of an
emergency care unit. Texto Contexto - Enferm. [Internet].
2017 [cited Aug 31, 2019];26(1):e0960014. Available
from: http://www.scielo.br/scielo.php?script=sci_arttex
t&pid=S0104-07072017000100301

11. Albergaria ET, Bax MP, Prates RO, Reis ZSN.
Identifying

the essential properties of electronic

health records. AtoZ: novas praticas em informagdo



Rev. Latino-Am. Enfermagem 2019;27:e3241.

e conhecimento [Internet]. 2016
2019]1;5(1):33-43. Available from:
ufpr.br/atoz/article/view/44738/28301

12. Canéo PK, Rondina JM. Eletronic Health Record:

[cited Jul 18,
https://revistas.

knowing the experiences of its implementation. J Health
Inform. [Internet]. 2014 [cited Jul 18, 2019];6(2).
Available from: http://www.jhi-sbis.saude.ws/ojs-jhi/
index.php/jhi-sbis/article/view/289

13. Martinhdo MS, coordenador. Survey on the use
of information and communication technologies in
brazilian healthcare facilities [livro eletrdonico]. Sé&o
Paulo: Comité Gestor da Internet no Brasil; 2017 [cited
Aug 31, 2019]. https://cetic.br/

publicacao/pesquisa-sobre-o-uso-das-tecnologias-de-

Available from:

informacao-e-comunicacao-nos-estabelecimentos-de-
saude-brasileiros-tic-saude-2014/

14. Mokkink LB, Prinsen CA, Bouter LM, Vet HC, Terwee
CB. The Consensus-based Standards for the selection of
health Measurement INstruments (COSMIN) and how
to select an outcome measurement instrument. Braz ]
Phys Ther. [Internet] 2016 [cited Aug 31, 2019];20(2):
105-13. Available from: http://www.scielo.br/scielo.
php?script=sci_arttext&pid=51413-35552016000200105
15. Colton D, Covert RW. Designing and Constructing
Instruments for Social Research and Evaluation. San
Francisco: Jossey Bass; 2007. Instrument construction,
validity and reliability; p. 64-93.

16. Olofsson P, Gellerstedt M, Carlstrom ED. Manchester
Triage in Sweden - Interrater reliability and accuracy. Int
Emerg Nurs. [Internet] 2009 [cited Aug 31, 2019];17:
143-8. Available from: https://www.sciencedirect.com/
science/article/pii/S1755599X08001341?via%3Dihub
17. Chapra SC, Canale RP. Métodos numéricos para
engenharia. 72 ed. Porto Alegre: Mc Graw Hill; 2016.
18. Cicolo, EA. Evaluation of the Manchester Triage
System with the use of electronic and manual registration.
Sdo Paulo:

[Internet]. Escola de Enfermagem da

Universidade de S&o Paulo; 2018. [cited Aug 31,
2019]. Available from: http://www.teses.usp.br/teses/
disponiveis/7/7140/tde-08052019-163626/pt-br.php
19. Ogrinc G, Davies L, Goodman D, Batalden P, Davidoff
F, Stevens D. SQUIRE 2.0 (Standards for Quality
Improvement Reporting Excellence): revised publication
guidelines from a detailed consensus process. J Am
Coll Surg. [Internet] 2016 [cited Jul 15, 2019];222(3):
317-23. Available from: https://qualitysafety.bmj.com/
content/25/12/986

20. Universidade de Sao Paulo. Sala de Imprensa. USP

€ a melhor universidade da América Latina em ranking

mundial [Internet]. 2014 [cited Mar 8, 2015]. Available
from: http://www.usp.br/imprensa/?p=41691

21. Universidade de S3o Paulo. Hospital Universitario.
Sobre o HU USP. Histdrico [Internet]. [cited Aug 31,
2019]. Available from: http://www.hu.usp.br/historia/
22. Storm-Versloot MN, Vermeulen H, van Lammeren
N, Luitse JSK, Goslings JC. Influence of the Manchester
triage system on waiting time, treatment time, length
of stay and patient satisfaction; a before and after
study. Emerg Med J. [Internet] 2014 [cited Aug 31,
2019];31:13-8. Available from: https://emj.bmj.com/
content/31/1/13.long

23. Van der Wulp I, Van Baar ME, Schrijvers AJP.
Reliability and validity of the Manchester Triage System
in an emergency department patient population in the
Netherlands: results of a simulation study. Emerg Med J.
[Internet] 2008 [cited Aug 31, 2019];25:431-4. Available
from: https://emj.bmj.com/content/25/7/431.long

24. Estrela C. Metodologia Cientifica: Ciéncia, Ensino,
Pesquisa. 32 ed. Porto Alegre: Artes Médicas; 2018.

25. McHugh ML.
statistics. Biochem Med. [Internet] 2012 [cited Sep 25,
2017];22(3):276-82. Available from: https://www.ncbi.
nlm.nih.gov/pmc/articles/PMC3900052/?report=reader
26. Conselho

Interrater reliability: the kappa

Federal de Enfermagem, Fundacgdo
Oswaldo Cruz (BR). Perfil da Enfermagem do Brasil:
2013 [cited

Aug 31, 2019]. Available from: http://www.cofen.gov.

dados regionais [Internet]. Brasilia;
br/perfilenfermagem/index.html

27. Duro CLM. Risk classification in emergency services
from the nurses’ perspective Internet]. Rio Grande do
Sul: Escola de Enfermagem, Universidade Federal do
Rio Grande do Sul; 2014 [cited Out 6, 2017]. Available
from: http://www.lume.ufrgs.br/handle/10183/98547
28. Matsuda LM, Evora YDM, Higarashi IH, Gabriel CS,
Inoue KC. Nursing informatics: unveiling the computer
use by nurses. Texto Contexto Enferm. [Internet] 2015
[cited Aug 31, 2019];24(1):178-86. Available from:
http://www.scielo.br/scielo.php?script=sci_arttext&pid
=50104-07072015000100178

29. Hannah KJ, Hussey P, Kennedy MA, Ball MJ.
Introduction to Nursing Informatics. 4 a ed. London:
Springer- Verlag; 2015.

30. Jensen R, Guedes ES, Leite MMJ. Informatics
competencies essential to decision making in nursing
management. Rev Esc Enferm USP. [Internet] 2016
[cited Aug 31, 2019];50(1):109-17. Available from:
http://www.scielo.br/scielo.php?script=sci_arttext&pid

=50080-62342016000100109



Cicolo EA, Peres HHC. 11

31. Technology Informatics Guiding Education Reform.
The TIGER initiative: informatics competencies for
every recommendations  from
the TIGER 2014 [cited
Out 2, 2017]. Available from: https://pt.scribd.com/

document/144395812/Tiger-Report-Informatics-

practicing nurse:

collaborative [Internet];

Competencies
32. Souza CC, Chianca TCM, Cordeiro Junior W,
Rausch MCP, Nascimento GFL. Reliability analysis of
the Manchester Triage System: inter-observer and
intraobserver agreement. Rev. Latino-Am. Enfermagem.
[Internet]. 2018 [cited Aug 31, 2019];26:e3005.
Available from:

php?pid=S0104-11692018000100328&script=sci_

http://www.scielo.br/scielo.

abstract&ting=en

33. Goodacre SW, Gillet M, Harris RD, Houlihan KPG.
Consistency of retrospective triage decisions as a
standardised instrument for audit. J Accid Emerg Med.
[Internet] 1999 [cited Aug 31, 2019];16:322-4. Available
from: https://emj.bmj.com/content/16/5/322.long

34. Van Veen M, Walle VFM,
Steyerberg EW, van Meurs AHJ, Ruige M, Stout TD et.

Teunen-van der

al. Repeatability of the Manchester Triage System for
children. Emerg Med J. [Internet] 2010 [cited Aug 31,
2019];27:512-6. Available from: https://emj.bmj.com/
content/27/7/512.long

35. Dong SL, Bullard MJ], Meurer DP, Blitz S, Ohinmaa
A, Holroyd BR, et al. Reliability of computerized
emergency triage. Acad Emerg Med. [Internet] 2006
[cited Aug 31, 2019];13(3):269-75. Available from:
https://onlinelibrary.wiley.com/doi/abs/10.1197/j.aem.
2005.10.014?sid=nIm%3Apubmed&

36. Grafstein E, Innes G, Westman J, Christenson
J, Thorne A. Inter-rate reliability of a computerized
presenting-complaint-linked triage system in an urban
emergency department. CJEM. 2003;5(5):323-9. doi:
10.1017/S1481803500015839

37. Gravel J, Gouin S, Bailey B, Roy M, Bergeron S,
Amre D. Reliability of Computerized Version of the
Pediatric Canadian Triage and Acuity Scale. Acad Emerg
Med. [Internet] 2007 [cited Aug 31, 2019];14(10):
864-9. Available from: https://onlinelibrary.wiley.com/
doi/abs/10.1197/j.aem.2007.06.018?sid=nIm%3Apub
med

38. Maningas PA, Hime DA, Parker DE, McMUrry TA.
The Soterion Rapid Triage System: evaluation of inter-
rater reliability and validity. J Emerg Med. [Internet]
2006 [cited Aug 31, 2019];30(4):461-9. Available from:

www.eerp.usp.br/rlae

https://www.sciencedirect.com/science/article/pii/
S0736467906002113?via%3Dihub

39. Maldonado T, Avner JR. Triage of the pediatric
are we all
in agreement? 2004 [cited

Nov 20, 2017];114:356-60. Available from: http://

patient in the emergency department:
Pediatrics. [Internet]
pediatrics.aappublications.org/content/114/2/356.
long?sso=1&sso_redirect_cou nt=1&nfstatus=401&nft
oken=00000000-0000-0000-0000- 000000000000&nfs
tatusdescription=ERROR%3a+No+local+token

40. Seiger N, van Veen M, Almeida H, Steyerberg EW, van
Meurs AH, Carneiro R, et. al. Improving the Manchester
Triage System for pediatric emergency care: an international
multicenter study. PLoS One. [Internet] 2014 [cited
Aug 31, 2019];9(1):e83267. Available from: https://
journals.plos.org/plosone/article?id=10.1371/journal.
pone.0083267

41. Anziliero F, Dal Soler BE, Silva BA, Tanccini T,
Beghetto MG. Manchester System: time spent on risk
classification and priority of care at an emergency medical
[Internet] 2016 [cited
Aug 31, 2019];37(4):1-6. Available from: http://www.

service. Rev Galch Enferm.

scielo.br/scielo.php?script=sci_arttext&pid=51983-
14472016000400417&Ing=en&nrm=iso&ting=en

42. Fachada AHB. Estudo Descritivo dos 15 fluxogramas
mais frequentes na Triagem de Prioridades no SU do HSA
de 2007 a 2010. [Internet]. Porto: Instituto de Ciéncias
Biomédicas Abel Salazar, Universidade do Porto; 2011
[cited Oct 6, 2017]. Available from: http://hdl.handle.
net/10216/62246

43. Patrdo LMRC. Protocolo de actuagdo na dor toracica:
tempos de demora intra-hospitalar nos casos de dor
toracica e de enfarte agudo do miocardio. [Internet].
Covilha: Universidade da Beira Interior, Faculdade de
Ciéncias da Saude; 2009 [cited Aug 31, 2019]. Available
from: http://hdl.handle.net/10400.6/1005

44, Grupo Brasileiro de Classificacgdo de Risco.
Diretrizes para implementacdo do Sistema Manchester
de Classificacdo de Risco nos pontos de atencgdo as
urgéncias e emergéncias [Internet]; 2015 [cited Aug 31,
2019]. Available from: http://gbcr.org.br/downloads-
45. Dong SL, Bullard MJ, Meurer DP, Colman I, Blitz
S, Holroyd BR, et al. Emergency triage: comparing
a novel computer
triage. Acad Emerg Med. [Internet] 2005 [cited Aug
31, 2019];12(6):502-7. https://
onlinelibrary.wiley.com/doi/abs/10.1197/j.aem.
2005.01.005?sid=nIm%3Apubmed

triage program with standard

Available from:



46. Grupo Brasileiro de Classificagdo de Risco. Quais sdo
os profissionais que podem realizar a classificacdao de
risco pelo Protocolo de Manchester? [Internet]; [s.d.];
[cited Aug 31, 2019]. Available from: http://gbcr.org.br/
perguntas-frequentes-

47. Miranda LN, Farias IP, Almeida TG, Franga R.
Decision-making system for nursing: integrative review.
Rev Enferm UFPE online. [Internet] 2017 [cited Jul 15,
2019]; 11(Supl. 10):4263-72. Available from: https://
periodicos.ufpe.br/revistas/revistaenfermagem/article/
download/231190/25176

48. Juliani CMCM, Silva MC, Bueno GH. Advances
in Nursing Informatics in Brazil: Integrative Review.
J Health Inform. [Internet] 2014 [cited Aug 31,
2019];6(4):161-5. Available from: http://www.jhi-sbis.
saude.ws/ojs-jhi/index.php/jhi-sbis/article/view/322

Corresponding author:

Emilia Aparecida Cicolo

E-mail: emiliacicolo@gmail.com
https://orcid.org/0000-0003-2301-378X

Rev. Latino-Am. Enfermagem 2019;27:e3241.

Received: Oct 27 2018
Accepted: Sep 23% 2019

Copyright © 2019 Revista Latino-Americana de Enfermagem
This is an Open Access article distributed under the terms of the
Creative Commons (CC BY).

This license lets others distribute, remix, tweak, and build upon
your work, even commercially, as long as they credit you for the
original creation. This is the most accommodating of licenses
offered. Recommended for maximum dissemination and use of
licensed materials.

www.eerp.usp.br/rlae



