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Aim: To determine the reliability of application of the RETTS© triage scale after an educational intervention
using paper-based scenarios in emergency care education.

Background: Knowledge about and education in triage are important factors in triagescale implementation.
Presenting students with a large number of triage scenarios is a common part of triage education.

Methods: In this prospective cross-sectional study at two universities students undergoing education in emergency
care used RETTSO to assess triage level in 46 paper-based scenarios.

Results: 57 students in the study made 2590 final triage decisions. Fleiss Kappa for final triage was 0.411 which is
in the lower range of moderate agreement. In 25 of 46 (53.4%) scenarios, final triage levels did not agree about
whether the case was stable or unstable.

Conclusion/Implications: Application of the RETTSO triage scale after an educational intervention with paper-
based simulation in emergency care education resulted in moderate agreement about the final levels of triage.

Reliability
Registered Nurse

1. Background

Patient assessment (i.e., triage) in prehospital and in-hospital
emergency care is a complex and important assignment when identi-
fying and prioritizing patients with different care needs and perceived
symptoms of illness or injury [1,2]. Triage assessment is generally based
on signs and symptoms, and it determines the resources needed to treat
and care for the patient [3,4]. Even if the patient assessment is based on
an established triage scale individual assessments are often far from
similar. In a reliability study, Wireklint et al. (2018) found discrepancies
in assessed triage levels when nurses in an emergency department used a
triage scale, with the result that stable and unstable cases were not
properly identified and distinguished [5].

Education in triage can potentially contribute to an increased accu-
racy in the assessments. However, the scope and structure of education
can vary as well as the potential impact on accuracy [6,7]. Although
registered nurses (RNs) often are responsible for triage in an

international context, several different professionals, like specialist
nurses (SNs) and physicians also perform triage [8,9]. Showing
acceptable agreement regardless of profession [10]. In Sweden, triage
assessment in emergency care is performed by either qualified RNs or
SNs, and their education differs accordingly. There is no national
requirement that RNs in emergency care must be qualified as SNs,
although specialist education among RNs has become more common the
last decade [11]. An RN’s education includes three years of university
studies leading to a Bachelor degree in Nursing. With one additional
year of education, an RN can become an SN and receive a Postgraduate
Diploma in Specialist Nursing Prehospital or In-hospital Emergency Care
and a Master degree with a major in Caring/Nursing Science [3,12]. A
key task for RNs and SNs in emergency care is to assess patients in a
structured way and to identify and prioritize their needs and determine
what level of care is adequate [13,14]. There is a challenge to determine
what a necessary triage competence is for RNs and SNs working in
prehospital or in-hospital emergency care. However, in Sweden there is
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no national requirements that regulate the minimum education, expe-
rience, and training required for patient assessment.

Triage can be seen as a purely objective process or as a partly sub-
jective assessment that includes experience-based critical thinking [15].
Even when triage scales are used as an objective way of making an ac-
curate patient assessment, the accuracy still depends on several factors,
including the design of the scale, nurse’s knowledge about and educa-
tion in triage [16,17]. When applying triage systems, introduction to
and education in that system should be seen as important parts of the
implementation, even if the scope and structure of educational in-
terventions differ [9,18].

Currently numerous different triage scales are in use in different
parts of the world, this without a consensus on strengths or flaws of the
scales. Examples are the Australian Triage Scale (ATS) [19], the Cana-
dian Emergency Department Triage and Acuity Scale (CTAS) [20], the
Emergency Severity Index (ESI) [21], the Manchester triage system
(MTS) [22], and the South African Triage Scale (SATS) [23]. In Sweden,
the majority of emergency departments (ED) and prehospital care units
use the Rapid Emergency Triage Treatment System (RETTS©) [3,11],
which is based on the earlier Swedish system called Medical Emergency
Triage Treatment system (METTS) [24,25]. RETTS© is mostly used in
Scandinavian but [26,27], but have also been used in Kenya [28] and
Nepal [29] for example. In general, triage scales are used to assess the
stability of patients who seek emergency care. This assessment is based
on medical history, symptoms, and sometimes vital signs (VS) such as
respiratory rate, heart rate and body temperature. Some scales provide
priority as a part of the assessment (CTAS, ATS, SATS, ESI), while others
like MTS and RETTS®© also include logistic flows systems [3,30-32].
However, there is a lack of studies comparing triage scales’ validity for
patient outcome [33].

Educational intervention, especially triage-specific education, has
the potential to improve the accuracy and efficiency of triage. A wide
variety of methods are currently used in triage education (lectures,
reading of manuals and guidelines, activities like workshops and semi-
nars, and simulations that can range from simple to complex), some of
which may have advantages over others [34]. Paper-based scenarios are
often used in emergency care training for both triage implementation
and for evaluating outcomes. This method has the advantage that it is
easy, repeatable, can reflect several different conditions, and is appro-
priate for training many people at once or for repeating scenarios under
slightly altered conditions [35,36]. The aim of this study is to determine
the reliability of application of the RETTSO triage scale after an
educational intervention using paper-based scenarios in emergency care
education.

2. Methods
2.1. Terminology

Throughout this paper, the term ‘emergency care’ refers to the pa-
tient assessment provided by registered nurses (RNs) in prehospital and
in-hospital emergency care, and the term ‘emergency care education’
refers to specialist nurse (SNs) education in prehospital or in-hospital
emergency care.

2.2. Design

The study was designed as a prospective cross-sectional study.
2.3. Settings and participants

This study was carried out at the departments of education for
emergency care for SNs at two Swedish universities in 2018 and 2019.
Education for SNs training in emergency care includes clinical place-

ment relevant to the needs of the specific specialization. In addition to
Caring/Nursing science, the education generally includes medical

International Emergency Nursing 63 (2022) 101194

science, the scientific method, and specific contextual skills/knowledge
[2,12]. The education also includes general principals of patient as-
sessments, but there is no national requirement for training in specific
triage scales [2,13,14].

Inclusion for this study was being an RN undergoing emergency care
education, participating in the basic RETTS© education provided at
each university, and consenting to participate in the study. The intention
of offering a basic beginners RETTS© education was to attract those who
were not previously trained or experienced in RETTS© triage. At the
time of this study, 156 students have been admitted to these programs
(109 in prehospital and 47 in in-hospital emergency care). When they
were admitted and started their SN education, they each met the re-
quirements for eligibility for the education, including being a qualified
RN. However, there was no formal requirements that the students
should have any previous experiences from prehospital or in-hospital
emergency care. Participation was voluntary and both written and
verbal information was provided prior to the study, and written
approval was obtained from the participants.

2.4. Instrument

The students used RETTSO to assess the triage level in the patient
scenarios.

RETTSO is a five-level scale based on a combination of chief
complaint algorithms and VS usable on all who seek emergency care
[25]. The VS have cut-off levels that result in a specific triage level. The
Emergency Signs and Symptoms (ESS) algorithms includes one or more
chief complaint. The scale has two colours of unstable (red, orange) and
three colours of stable (yellow, green and blue). The unstable category
red means that there is a threat to life in need of immediate assessment;
category orange means that there is potentially a threat to life that re-
quires emergency care immediately. The stable category yellow means
the patient needs emergency care but there is no immediate threat to
life; category green means there is no threat to life, but that care should
be provided within a reasonable time. The stable category blue means
there is less need for emergency care. When using RETTS©O, both VS and
ESS generate a triage level, the highest of them results in the final triage
level [25].

2.5. Patient scenarios

The scenarios used in this study included information about gender,
age, chief complaint, time of visit, symptom description, VS, and in-
formation on health status and history. The scenarios varied widely and
linked to several specialties including internal medicine, trauma, or-
thopaedics, ear-nose-throat, paediatrics and ophthalmology. Chief
complaints were for example “wound”, “abdominal pain” or “fever”. In
each scenario, it was asked which specific ESS was used and what triage
level both ESS and VS generated, as well as which final triage level was
the result. The scenarios were originally taken from a database of 100
authentic patient cases from an Italian ED which have been used in
studies in Sweden and Italy [5,37-39]. The 46 selected scenarios were
chosen because they were thought to be suitable in a Swedish emergency
care context as well as being suitable to this study about RETTS©. The
translation was performed in two steps; from English to Swedish, and
then back to English again to ensure that content was not lost during the
translation process [5,40]. The translated scenarios were slightly
adjusted to be applicable to the prehospital setting for those students
studying to be SNs in prehospital care; the parts in the scenarios that
indicated that the patient seeking emergency care at the ED were
appropriately adjusted to reflect a patient seeking prehospital care. No
details were changed in chief complaints, symptoms, or history. For this
study, we used the 2014 version of RETTSO triage, the purpose being to
be able to compare the results of this study to the findings of earlier
studies [5].
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2.6. Educational intervention

The educational interventions were given separately at the two
universities with the same content and followed the same format. The
participating students underwent a single basic training session in
Triage/RETTSO consisting of two phases.

2.6.1. Phase 1

Initially, a pre-recorded lecture (13 min) was shown to introduce the
subject of triage scales and included the history, development, and basic
function of various triage scales in emergency care, both internationally
and in Sweden. It also included what function triage has in emergency
care and the potential advantages and disadvantages of using these
scales. The second pre-recorded lecture (10 min) introduced the students
to RETTS®© specifically, including the purpose of the system, how it is
structured, and how to apply it. Application of RETTS© was exemplified
in the lecture by a patient scenario structured in the same way as the
ones the students later practiced in groups, and further on individually
triaged during the data collection. The lectures were recorded by two
separate teachers with several years of both clinical and research
experience of triage.

2.6.2. Phase 2

After the first phase explained above, the students were divided into
randomly mixed groups consisting of 4-6 students. The group had access
to a RETTSO© manual and, without any time pressure, each group was
asked to triage five different paper-based scenarios with varying chief
complaints, VS, and histories. All groups were allowed to discuss the
scenarios within the group. After a teacher-led review of the patient
scenarios, all groups were allowed to discuss the triage assessments
under supervision, with a focus on the application of RETTS©O.

2.7. Data collection and analysis

Data collection took place during the first semester in a classroom at
each university’s SNs emergency education departments. Each student
individually triaged 46 patient scenarios with access to a printed
RETTSO manual. A representative from the research team was available
to answer overall questions about data collection if needed, and then to
collect the triaged patient scenarios when the student was finished. The
data was analysed using IBM’s Statistical Package for the Social Sciences
(SPSS), version 26. In order to measure agreement, Fleiss unweighted
Kappa (K) statistics was used. The results were interpreted according to
the following values: k < 0.20 poor agreement, 0.21-0.40 fair agree-
ment, 0.41-0.60 moderate agreement, 0.61-0.80 good agreement,
0.81-1.00 very good agreement [41].

2.8. Ethical considerations

The ethics of this study followed the Helsinki Declaration’s principles
of risk/benefits, voluntariness, informed consent and confidentiality
[42]. An advisory opinion from the Southeast Ethics Committee was
obtained (EPK 511-2018). Parts of the research team are teachers at the
respective universities and teach in the emergency care education de-
partments where the participants were students. Participation was
voluntary and information was provided prior to the study both verbally
and in written form. Written approval from the informants was ob-
tained. The data was anonymized, and the results processed at the group
level so that no data can identify individual students.

3. Results

Of a total of 156 students in the educational programmes, 59 chose to
participate in the study, and two were excluded due to a very low
response rate, resulting in 57 participants (36% of the student popula-
tion) in the study. These students evaluated 46 patient’s scenarios, for a
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total of 2590 final triage decisions (32 responses were missing). Fleiss
Kappa for final triage was 0.411 which in the lower range of moderate
agreement [41]. Four of out of the 46 scenarios (8.7%) resulted in
complete agreement. The students’ final assessments of triage level are
illustrated in Fig. 1.

Fig. 2 presents the assessments dichotomized as either unstable (red,
orange) or stable (yellow, green, and blue). Under this scheme, there is
total agreement in 21 of the 46 (45.6%) scenarios. In 25 scenarios, there
were disagreements about whether the situation was stable or unstable.

When the kappa value is calculated for each, previously decided
specific triage level, there is good agreement (kappa = 0.719) about red
(the highest triage level). Triage levels orange, yellow and green are in
the category of fair agreement, with kappa values 0.315-0.388 [41]
(Fig. 3).

4. Discussion

The results of this study show that there was a total agreement in
final RETTS®© triage level in only 8.7% (4 of 46) of the scenarios, which
is perhaps not too surprising because previous studies have also shown
large individual differences regarding triage assessment in emergency
care [5,43]. What is more worrying is that less than half (21 of 46,
45.6%) of the participants were unanimous about whether the patient
was stable or unstable. Previous studies have also shown that RETTS®© is
not an optimal triage tool in emergency care in terms of reliability [5,43]
and the dispersion over the stable/unstable levels represent a potential
patient safety risk [5,44]. The results indicate a need for further devel-
opment of the RETTSO triage system to increase reliability. The sce-
narios that showed the highest amount of disagreement in this study
could be used for development of RETTS©. Simultaneously, it also might
be important to consider whether there are other triage systems that are
better in terms of reliability.

Although the kappa indicates good agreement of 0.719 in scenarios
suggesting the most urgent need for immediate care. In a study on the
paediatric version of RETTSO, two-thirds of the children triaged to the
unstable levels were later identified as non-emergent [45]. Decision-
making in emergency care is a complex task where there is a risk that
a non-optimal triage assessment may entail risks to patient safety [46],
whether too little or too much care is assessed (because giving too much
care removes resources potentially needed by other patients). A previous
study has shown that 10% of patients in emergency care are exposed to
risks related to patient safety [47] in pre-hospital care, that figure can be
as high as 31% [43].

The basic educational intervention in this study was brief (4 h) and
included recorded lectures and triaging five paper-based scenarios in
groups under teacher-led review with focus on basic application rather
than deeper reflection on the triage assessment when using RETTS©. In
comparison, the implementation of ESI through education consists of a
3-hour theoretical presentation followed by practice sessions on paper-
based scenarios, but this path too results in a suboptimal inter-rater
agreement of triage classification [48]. Only 4 out of 46 scenarios in
this study showed complete agreement, and most scenarios showed
some dispersion often across the border between stable and unstable. In
relation to this result, further education that especially focuses on sce-
narios where the disagreement is large could improve the application of
triage [8,18].

Self or guided reflection on the differences and similarities in triage
assessment, both in clinical practice and in education, can potentially
lead to increased awareness about one’s own ability to carry out triage,
which can potentially decrease the amount of disagreement in triage
assessments. Different pedagogical methods can be used to stimulate this
reflection. Role playing in triage education, using context-based triage
scenario, has shown being a practical method to help nurse students to
learn triage in an effective way [49]. Furthermore, simulation (using
manikins or standard patients) can be used as a part of education in
emergency care, including triage to increase comprehension and self-
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Scenario 1 to 46
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Triage level

Red, life threat —
immediate

assessment

Orange, potential
life threat —

emergency care

immediately

Students, 1 to 57

Yellow, no
immediate life
threats — in need of

cemergency care

. Green, no life
threats — care within

reasonable time

‘ Blue — little need

for emergency care

. Black - Missing

Fig. 1. Final triage levels for all students and all scenarios.

efficacy [50-52]. Online simulations designed with the Simple-to-
Complex approach have the potential to increase the learning gain in
clinical reasoning [53]. An online course in CTAS including case studies,
discussions with teachers and peers regarding triage assessment, and
interactive learning including quizzes for self-evaluation all led to par-
ticipants reporting a positive impact on their triage practice [54]. The
patient scenarios in this study that showed a total agreement about
whether the patient was stable or unstable could potentially form the
basis for beginner’s simulations, and those with a disagreement could be

used for simulations for more advanced students.

The Fleiss Kappa value for final triage level was 0.411 in this study,
which is in the lower range of moderate agreement. This number can be
compared to another study that showed a slightly higher value (mod-
erate agreement of 0.562) using the same scenarios triaged by RNs
working in ED [5], that study was based on the responses of clinically
active RNs with experience of triage but without an educational inter-
vention before the study. On the other hand our study is based on
unexperienced RNs students who have undergone a basic education
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Triage level
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Fig. 2. Final triage levels for all scenarios dichotomized to stable or unstable.

Fleiss kappa value | p-values
in each triage level
' 0.719 0.000
O 0.329 0.000
O 0.388 0.000
' 0.315 0.000
i -0.002 0.667

Fig. 3. Fleiss kappa value related to specific final triage level.

intervention with paper-based scenarios before the study. Surprisingly
both groups did not distinguish between stable and unstable. Whether
clinical experience is an important factor for a safer triage process when
using RETTSO is uncertain. Other study’s shows similar results for
example, years of clinical experience did not affect triage assessments
when using ESI triage [55] and nursing experience should not be seen as
a superior criterion for triage assignment [56,57]. Adjusted education
could potentially improve this situation. For this reason, it is important
to develop guidelines for what is the minimum education, and experi-
ence for RNs and SNs as well as what kind of education that is required
for patient assessment.

5. Strengths and limitations

Of the 159 possible participants, only 57 (36%) ended up

participating in the study. We do not have the demographic data of the
participants, such as age or gender, making us unable to analyse indi-
vidual differences in triage between the participants. However the re-
quirements for eligibility for the SNs education states that there is no
formal requirements off previous experiences from prehospital or in-
hospital emergency care. Furthermore, we offered a basic RETTS©
training with the ambition attract beginners who lack education and
experience in RETTSO rather than the already educated. The results
should be interpreted cautiously and with the assumption that, although
they are RNs, they have not previously education in RETTS© and no
clinical experience of prehospital or in-hospital emergency care.
RETTS© was developed from the earlier version METTS and the triage
system has been constantly updated. It is not ambulatory to purchase the
updates. For that reason, there are different versions in clinical practice.
For this study, we used the 2014 version of RETTS®© so as to be able to
directly compare these results to those Wireklint et al. [5]. The scenarios
used was paper-based descriptions of authentic cases that have been
used in previous studies, so it is possible (though unlikely) that students
may have read these cases before. Of course, for a standardized triage
assessment to be effective, users must follow the instructions. Lack of
compliance with the triage system can potentially be a risk to patient
safety [58], and compliance with the RETTS© instructions is a factor
that this study did not evaluate. However the purpose of this study was
not to determine the validity of RETTSO triage scale rather to determine
the reliability after an educational intervention.

The use of paper-based scenarios ensures that all participants have
the same scenario to consider, but the realism of a clinical assessment
cannot be fully reflected. According to Worster (2007), paper scenarios
are comparable to live cases only in terms of inter-rater reliability [59],
and the generalizability of the result should therefore be interpreted
with caution. With 46 patient scenarios and 57 students, 2590 final
triage decisions were made, with 32 missing triage assessments, which is
a high response rate. This high response rate in combination with the
moderate agreement indicated by the kappa value suggests that the
results could be seen as acceptable reliable and representative for the
group of participants.
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6. Conclusions and implications

Application of the RETTS©O triage scale after a basic educational
intervention with paper-based simulation in emergency care education
resulted in moderate agreement about the final levels of triage. In over
half of the scenarios, there were disagreements about whether the pa-
tient in the scenario was stable or unstable. To increase the reliability in
the application of RETTS©, both the triage system as such and the ed-
ucation intervention that form the basis for using the system should be
further investigated. Specifically, the scenarios that showed the highest
amount of disagreement could be used for both development of the
system and play a central part of the education.

Accurate triage is of utmost importance for patient safety, and triage
assessment in emergency care requires a high degree of knowledge and
critical thinking as well as in-depth clinical reasoning, in addition to
compliance with the triage scale used.

The results of this study indicate a need for education that stimulate
reflection i.e. peer discussion, simulation and role playing in RETTSO
triage for RNs and SNs with the ambition to decrease amount of
disagreement in triage levels.

Future education in emergency care should focus on triage assess-
ment and perhaps be enhanced with digital methods suitable for
recurrent educational interventions. Digital simulations could include
easily permuted scenarios, and complement or replace paper-based
scenarios. The educational interventions proceeding triage assessment
should be a central part for further studies including the scope and
content and its correlation to the reliability of triage. Further research is
needed on digital simulation suitable for recurrent education in emer-
gency care.
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