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Objectives No general emergency department triage
scale has been evaluated for prehospital triage. The
objective of this study was to evaluate the reliability and
the performance of the Swiss Emergency Triage Scale
(SETS) used by paramedics to determine the emergency
level and orientation of simulated patients.

Patients and methods In a prospective cross-
sectional study, 23 paramedics evaluated 28 clinical
scenarios with the SETS using interactive computerized
triage software simulating real-life triage. The primary
outcome was inter-rater reliability regarding the triage
level among participants measured by intraclass
correlation coefficient (ICC). Secondary outcomes

were the accuracy of triage level and the reliability and
accuracy of orientation of patients of at least 75 years to a
dedicated geriatric emergency centre.

Results Twenty-three paramedics completed the
evaluation of the 28 scenarios (644 triage decisions).
Overall, ICC for triage level was 0.84 (95% confidence
interval: 0.77-0.99). Correct emergency level was assigned
in 89% of cases, overtriage rate was 4.8%, and undertriage
was 6.2%. ICC regarding orientation in the subgroup

of simulated patients of at least 75 years was 0.76

Introduction

"Triage is an essential process in most emergency depart-
ments (ED) owing to overcrowding and impossibility of
taking care of every patient immediately. Usually, triage
decisions are made by ED nurses, according to pre-estab-
lished criteria. Several triage scales are available for hos-
pital triage. The Australasian "Triage Scale, the Canadian
"Iriage and Acuity Scale, the Manchester Triage System,
and the Emergency Severity Index have shown mod-
erate to good reliability and validity when used by tri-
age nurses in ED [1-4]. The Swiss Emergency Triage
Scale (SE'T'S), which is available in French, Italian, and
German, has high reliability and is recommended by the
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(95% confidence interval: 0.61-0.89), with 93% correct
orientation.

Conclusion Reliability of paramedics rating simulated
emergency situations using the SETS was excellent, and
the accuracy of their rating was very high. This suggests
that in Switzerland, the SETS could be safely used in the
prehospital setting by paramedics to determine the level
of emergency and guide patients to the most appropriate
hospital. European Journal of Emergency Medicine 26:
188-193 Copyright © 2017 The Author(s). Published by
Wolters Kluwer Health, Inc.
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Swiss Society of Emergency and Rescue Medicine and
used in Switzerland, France, and Belgium [5,6].

These scales are usually used in the ED to determine
treatment priorities among patients. In the prehospital
setting, no general ED triage scale has ever been vali-
dated, and data supporting the use of triage instruments
by paramedics are scarce [7,8], except for specific situa-
tions such as stroke or trauma [9-12]. Nevertheless, the
use of a triage scale in the prehospital setting may not
only allow to determine the level of priority of a given
patient but might also facilitate his/her orientation from
the field to the most appropriate hospital as both acu-
ity and suspected diagnosis may determine required
resources and specific orientations.

To improve care of elderly patients requiring urgent eval-
uation, a specific Emergency Geriatric Admission Unit
(EGAU) was opened in late 2016 in Geneva County.
This unit, located a few miles away from the main ED

DOI: 10.1097/MEJ.0000000000000530

Cépypigig (@ @01 B/ dVelte i< sy di dddthl} hin én &) ridndiadhizeziec: pepdodtictioof dhith sractielis isrphabiteited.


mailto:olivier.grosgurin@hcuge.ch?subject=

building, has less intense medical and technical resources.
Therefore, elderly patients aged older than 75 years who
present with nonlife threatening conditions should be
directly diverted by paramedics to EGAU using a triage
scale.

The primary objective of this study was to assess the
inter-rater reliability in prehospital triage among a group
of trained paramedics using the SE'TS. The secondary
objectives were (a) to evaluate the accuracy of triage
performed by paramedics compared with the emergency
levels attributed by experts, (b) to assess the reliabil-
ity among paramedics regarding the triage of simulated
patients older than 75 years, and (c) to evaluate the accu-
racy of orientation of patients older than 75 years to a
dedicated emergency unit decided by paramedics.

Patients and methods

"T'his study was a prospective cross-sectional study among
a convenient sample of paramedics exposed to 28 clin-
ical scenarios using an interactive computerised triage
simulator.

The Geneva University Hospitals is a 1800-bed primary
and tertiary urban teaching hospital. The adult ED admits
more than 65 000 patients annually and is the only public
ED in Geneva County, Switzerland. Elderly patients (>75
years old) represent 35% of patients admitted by ambu-
lance. All patients admitted to the ED are triaged using
the SE'TS, a four-level triage scale with high inter-rater
and intra-rater reliability [6,13]. Chief complaints, objec-
tive parameters (vital signs), and key questions are used
to stratify the risk in four categories: emergency level 1
— life-threatening emergencies requiring immediate care,
emergency level 2 — urgent conditions requiring medical
evaluation within 20 min, emergency level 3 — semiur-
gent conditions, requiring medical evaluation within 2 h,
and emergency level 4 — nonurgent conditions.

Selection of participants

In Geneva County, six ambulance companies take care
of 25 000 patients each year. In Switzerland, paramed-
ics receive a 3-year education program including didactic
courses and field internship. All of the 23 certified par-
amedics working in the largest ambulance company in
Geneva were eligible for participation. Informed consent
was required for each participant. T'he study was approved
by the ethics committee of Geneva University Hospitals
(CER 15-083, clinicaltrials.gov #NCT02559531).

Intervention

All participants were trained to the principles and the
use of SE'T'S during a 4-h teaching session, which is the
standard to train ED nurses to the use of SE'TS in our
center. This training was provided by two nurses and
two emergency physicians certified in emergency med-
icine and specialized in ED triage. Paramedics were also
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specifically taught that patients of at least 75 years should
be primarily admitted to EGAU if (a) their chief com-
plaint was part of a pre-established list of complaints con-
sidered compatible with EGAU technical resources and
(b) their attributed emergency level was 3 or 4. If both
conditions were not fulfilled, those patients should be
primarily admitted to the main adults ED.

A mobile version of the SETS available on tablet PCs
was used to facilitate its use in the ambulance. After the
initial teaching session, all participants used the SE'TS
in the field during 2 months to become familiar with the
scale, and they received systematic feedback by the prin-
cipal investigators on their triage decisions.

After the training period, all participants were asked to
triage 28 standardized scenarios ‘played’ by an interactive
triage computerized simulator. This simulator integrated
28 clinical scenarios based on cases abstracted from real
situations and representative of most common situations
at the ED (Table 1). The program simulated the triage
process as close as possible to real-life conditions. For
each scenario, a short description was presented, includ-
ing the patient’s age, sex, and presenting symptom. The
interactive simulator offered the participant the possibil-
ity to ask questions, to obtain vital signs, and additional
clinical features to gather information for the triage deci-
sion. A list of 273 different answers (including patient’s
history and clinical signs) was available for each scenario.
The participants were not limited in the number of
questions they could ask and were required to proceed
as they would do under usual practice conditions. The
scenarios were performed in a random order, and the
participants were not allowed to communicate with one
another during the triage. At the end of their simulated
evaluation, each paramedic assigned a chief complaint
and an emergency level (1-4) using the SE'TS criteria.
They also determined whether the patients more than or
equal to 75 years should be admitted to EGAU or to the
main adults ED.

Outcomes

The primary outcome was the reliability of the triage
level performed by the 23 participants. Interpretation
of intraclass correlation coefficient (ICC) was made as
follows: ICC between 0.61 and 0.8 reflected ‘substan-
tial’ reliability and ICC above 0.81 ‘excellent’ reliability.
Because we used a convenient sample of 23 participants
and 28 predefined clinical vignettes, we estimated that
the expected variance for a targeted ICC between 0.80
and 0.90 would be between 0.0006 and 0.002 [14].

Secondary outcomes were the accuracy of triage com-
pared with the expert-based level, the reliability of triage
level in the vignettes presenting simulated patients of
at least 75 years, and the adequate orientation of these
patients to EGAU versus ED. A triage was considered as
correct if the paramedics assigned the same emergency
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Table 1

Summarized description of clinical scenarios played by the computerized simulator

Clinical description

Vital signs SETS level

76-year-old woman with epigastric pain

76-year-old woman with acute left arm and leg paresis (<6 h)

83-year-old woman with general weakness, and weight loss

27-year-old man with profound leg wound, tourniquet placed by paramedics
87-year-old man with generalized weakness, weight loss and polydipsia, polyuria
82-year-old woman with acute dyspnea during the night, known for heart failure
38-year-old woman with acute abdominal and pelvic pain since 3 days
92-year-old woman with nausea, vomiting and abdominal pain

69-year-old man with persistent epistaxis

83-year-old man with acute confusion, known for Alzheimer disease

32-year-old man with sunburn and malaise

48-year-old woman with malaise, almost fainting

80-year-old woman with fall down 15 stairs and back pain. No neurologic deficit
70-year-old woman with fall down a scale and arm and chest pain

22-year-old man with chest trauma 7 days ago. Persistent pain, no dyspnea
26-year-old woman with drug abuse (intravenous midazolam)

37-year-old man with low back pain. Woke up with anesthesia and weakness of left leg
30-year-old woman with intense pleuritic chest pain and mild dyspnea
63-year-old man with mild head trauma and scalp wound

78-year-old woman with fever, cough and dyspnea, known for Alzheimer disease
40-year-old man with chest pain. Normal ECG

79-year-old woman with right lower quadrant abdominal pain

42-year-old woman with acute abdominal pain and bloody vaginal discharge
29-year-old pregnant woman with headache and left arm paresis

47-year-old man with intense headache and nausea and photophobia
87-year-old man with superficial wrist wound

83-year-old woman with post-traumatic right hip pain

81-year-old man with 5 days aphasia and face hemiparesis

HR: 80; BP: 150/90; T: 36.8°C; SPOz: 97%
HR: 105; BP: 165/90; T: 836.7°C; GCS: 15
HR: 88; BP: 110/65; T: 37.5°C; SF’OQ: 94%
HR: 132; BP: 95/65; RR: 20
HR: 72; BP: 120/60; RR: 28; T: 36.9°C; Glycemia: 32
HR:115; BP: 100/75; RR: 46
HR:92; BP: 120/70; T: 37.1°C
HR: 95; BP: 115/75; RR: 14; T: 37.5°C
HR: 130; BP: 160/120; RR: 14
HR: 88; BP: 165/85; SPOQ: 96%; GCS: 15
HR: 90; BP: 130/60; RR: 16; T: 36.9°C
HR: 165; BP: 70/40
HR: 76; BP: 130/60; RR: 16; SaOz: 98%
HR: 110; BP: 105/55; RR: 28; SpO2: 949%
HR: 55; BP: 120/70; RR: 16; SpOQ: 98%
HR: 132; BP: 160/95; RR: 22; SpOQ: 98%
HR: 95; BP: 150/90
HR: 90; BP: 130/60; RR: 16; SpOQ: 98%
HR: 76; BP: 135/70; RR: 16; GCS: 15
HR: 84; BP: 130/75; RR: 16; SPOQ: 96%
HR: 88; BP: 145/85; RR: 16
HR: 76; BP: 135/70; T: 37.0°C
HR: 110; BP: 90/60; RR: 16; SpOQ: 96%); T: 37.2°C
HR: 72; BP: 120/70
HR: 84; BP: 150/80; RR: 16; T: 36.8°C; GCS: 15
HR: 72; BP: 120/70
HR: 90; BP: 150/80
HR: 88; BP: 165/80; RR: 16; T: 36.8°C; GCS: 15

WWWNNNWONWON=NNWONW=WONNWON=NNW—= BN

BP, blood pressure (mmHg); GCS, Glasgow Coma Scale; HR, heart rate (beats/min);

oxygen saturation; T, temperature.

level as the level attributed by a panel of multidiscipli-
nary experts (two nurses and two emergency physicians
certified in emergency medicine and specialised in ED
triage). Overtriage and undertriage were defined respec-
tively as all overestimation and underestimation of the
emergency level by the participant compared with the
expert-attributed level. The orientation of patients of at
least 75 years was considered as correct if the paramed-
ics dispatched the patient adequately to the main ED or
to the EGAU. Orientation was classified as ‘overtriage’
if participants chose ‘main ED’ instead of ‘EGAU’ and
‘undertriage’ if they selected ‘EGAU’ instead of ‘main
ED’.

For each participant, we obtained information on age,
sex, and time experience in prehospital care in years (< 2,
>2 to <4, 24 to <8, and > 8 years).

Analysis

Continuous variables were presented by their median
and interquartile ranges. Categorical variables were pre-
sented by their frequency and relative proportions.

"To measure the reliability in the triage assessment among
the 23 participants, we calculated ICC with its 95% confi-
dence interval (CI) using a two-way random-effect model
to take into account that the 28 scenarios were rated by
the same set of 23 independent raters.

We assessed the factors associated with the accuracy of
triage by performing a generalized linear mixed model
using a logit function and two non-nested random effects

RR, respiratory rate (/min); SETS, Swiss Emergency Triage Scale; SPOQ, pulse

on the intercept (one on the scenario and the other on
the rater). All models were adjusted for the following var-
iables: age of the patient presented in the scenario (< or
> 75 years), sex of paramedics, and time experience spent
in prehospital care (< 2, 22 to <4, >4 to <8, and > 8 years).
For each variable, we reported an adjusted odds ratio
(OR) with its 95% CI and the random-effect estimates of
the scenario and the rater as SD. We assessed the factors
associated with undertriage after exclusion of the sce-
nario presenting level 4 (23 observations). Similarly, we
assessed the factors related to overtriage after exclusion
of all scenarios presenting a level 1 (z=5 scenarios and
115 observations). For the two outcomes (undertriage
and overtriage), we used again a generalized linear mixed
model with a logit function and two non-nested random
effects on the intercepts (one on the scenario and the
other on the rater). We adjusted for the same variables as
in the first model assessing the accuracy of triage.

Finally, we assessed the factors associated with the
accuracy of orientation to EGAU (vs. main ED) in the
subgroup of scenarios presenting patients older than 75
years. Again we used a generalized linear mixed model
with a logit function and two non-nested random effects
on the intercept (one on the scenario and the other on
the rater). We adjusted for the following variables: sex
of paramedics and time experience spent in prehospital
care (< 2,22 to <4, 24 to <8 and > 8 years).

All analyses were performed using Stata version inter-
cooled 14 (Stata Corp., College Station, Texas, USA).
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Statistical significance was defined as P value of less than
0.05 (two sided)

Results

All 23 eligible paramedics completed the evaluation of
the 28 scenarios (644 triage decisions). The participants
were mostly men (73.9%), with a median age of 31.3
(interquartile range: 28.8-33.6) and a median prehospital
care experience of 4 years (interquartile range: 2-8).

Overall ICC was 0.84 (95% CI: 0.77-0.99). Correct emer-
gency level was assigned in 89% of the 644 triage deci-
sions. Overtriage rate was 4.8% and undertriage rate was
6.2%. In the multivariate model, correct triage was not
associated with any of the variables included in the model
(sex and experience of the paramedic and age of the sim-
ulated patient). Overtriage was lower in male paramedics
(OR in males 0.34, 95% CI: 0.14-0.85, P=0.021) but was
not associated with the age of the simulated patient or
the experience of the paramedic. No variables were sig-
nificantly associated with undertriage ("Table 2).

Fourteen of the 28 clinical scenarios concerned patients
older than 75 years. In this subset of elderly patients, six
were expected to be primarily addressed to EGAU and
cight to the main adults ED. In this subset of patients,
ICC assessing the reliability of answers among partici-
pants regarding orientation was 0.76 (95% CI: 0.61-0.89).
Correct orientation was chosen by participants in 93% of
cases, 3% were overtriaged (admission to the main ED
instead of EGAU), and 4% undertriaged (admission to
EGAU instead of the main ED). Neither sex nor time
experience spent in prehospital care was associated with
the secondary outcome.

Discussion

In this study, the reliability of the SE'TS used by par-
amedics was evaluated with an [CC of 0.84, reflecting
excellent inter-rater agreement. Moreover, emergency
levels attributed by paramedics were correct in 89% of
cases and orientation concerning the subset of elderly
patients was correct in 93% of cases.
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Other triage instruments have been evaluated for the tri-
age of patients at the door of hospital EDs. These have
shown moderate to good inter-rater reliability between
nurses trained in triage [1-4,15,16]. Among these hos-
pital-based triage scales, only the Canadian Triage and
Acuity Scale and the Emergency Severity Index have
been tested in a prehospital setting. Both these instru-
ments have shown low to moderate concordance between
paramedics and research nurses triage assignments [7,8].
Although our study used expert opinion rather than
research nurses triage as a reference, it suggests that the
SE'T'S reliability is comparable or better than reliability of
other validated triage scales when used by paramedics for
prehospital triage. This was obtained after minimal train-
ing and field experience with the instrument. Moreover,
this excellent reliability in the convenient sample tested
was also associated with a low proportion of undertriage
or overtriage, suggesting that reliability was consequent
to efficient triage of the simulated patients.

"To deliver the right care to the right patient in the right
place, ED have specialized their services. Trauma centers
or stroke-dedicated units are examples of this specializa-
tion. In Switzerland, paramedics decide the orientation
of patients in most cases, a prehospital physician being
involved only for life-threatening situations. Paramedics
are responsible to choose the most appropriate hospital,
taking into account resource intensity, specific procedure
availability, and proximity. Therefore, paramedics have a
pivotal role in dispatching the good patient to the most
appropriate hospital structure. In trauma, efforts have
been made to develop prehospital triage criteria predict-
ing the need for primary transfer to trauma center but so
far with low sensitivity and specificity [12,17]. In stroke,
implementation of prehospital stroke triage policies rout-
ing ambulance primarily to dedicated centers increased
the percentage of patients admitted to stroke centers and
the percentage of patients receiving thrombolysis [18,19].
These prehospital pathways used disease-specific triage
scales such as the Cincinnati Prehospital Stroke Scale
score or the Los Angeles Prehospital Stroke Screen.

Table 2 Predictors of correct triage, undertriage and overtriage in a multivariate model

Correct triage Undertriage Overtriage
Predictors OR 95% ClI P-value OR 95% ClI P-value OR 95% ClI P-value
Sex of paramedics 0.107 0.754 0.021
Female Ref - Ref - Ref -
Male 1.75 0.89-3.44 0.87 0.35-2.13 0.34 0.14-0.85
Paramedics’ experience in prehospital care (years) 0.121 0.398 0.161
>2-4 Ref Ref - Ref -
<2 1.96 0.82-4.67 0.130 0.71 0.23-2.12 0.534 0.29 0.08-1.06 0.062
>4-8 2.68 1.12-6.43 0.027 0.44 0.14-1.37 0.157 0.32 0.09-1.08 0.065
>8 2.28 0.99-5.24 0.053 0.43 0.14-1.32 0.141 0.47 0.16-1.40 0.177
Age of patients in the scenario (years) 0.313 0.962 0.103
<75 Ref - Ref - Ref -
>75 0.57 0.19-1.71 1.04 0.22-4.97 3.51 0.78-15.91

Cl, confidence interval; OR, odds ratio; Ref, reference.

Copyright © 2017 Wolters Kluwer Health, Inc. Unauthorized reproduction of this article is prohibited.



192 European Journal of Emergency Medicine 2019, Vol 26 No 3

Vicente ez al. [20] explored the benefit of prehospital tri-
age by nurses for specific geriatric conditions based on
a decision support system tailored to elderly patients.
They showed that nurse triage in an ambulance is feasi-
ble and may help to better dispatch elderly patients [20].
In contrast, the SET'S is a nonspecific general triage scale
that is applicable to every clinical condition. This has
the potential to tailor prehospital triage to the specifici-
ties of various healthcare environments. In our study, we
showed that elderly patients could be easily and reliably
oriented by paramedics toward the appropriate center
based on predetermined triage criterias.

The way to optimally evaluate the reliability of triage
instruments is source of debate. These evaluations should
be as close as possible to real life. Although some authors
suggest that real-life evaluations should be performed by
different users, this has almost never been done [21,22].
The most common method is the use of written vignettes
displaying all required items to the evaluator. This does
not reflect the variability of the triage process and may
overestimate reliability. The use of a computerized inter-
active triage simulator is far more realistic, as it requires
active search of relevant items by the evaluator [13]. As
this process is closer to real-life triage, the observed reli-
ability of SE'T'S is at least as good and credible as the
one observed with other validated triage scales. Similarly,
the accuracy of triage with SE'T'S by paramedics was very
high and at least comparable to other hospital-based tri-
age instruments [1-4,15].

Our study has some limitations. First, this study was
performed on a limited number of scenarios and was
limited to a single ambulance company, which may pre-
clude the generalizability of the results. Nevertheless,
the chosen ambulance company was the largest in
Geneva, and the scenarios were created to represent
a wide and typical spectrum of emergencies. Second,
the number of participants was limited to a conven-
ient sample of paramedics. Despite this limitation, the
number of evaluations gave us a higher than 80% prob-
ability that the lower limit of the one-sided 95% CI of
the ICC would be at least 0.70, considered as substan-
tial reliability when the anticipated value is 0.84. This
study was considered as a pilot study before a wider
use of the SE'TS in prehospital setting. Third, the edu-
cation of paramedics differs between countries and
continents which may limit the generalizability of our
results. However, in our country, paramedics receive a
3-year education which is very comparable to US pro-
grams and the use of a general triage scales may be of
interest worldwide. Fourth, the evaluation of clinical
scenarios was not performed in real-life conditions.
Nevertheless, our computerized triage simulates real-
life triage as close as possible, allowing the evaluators
to interact with the simulated patients as they would do
in the field. Fifth, this study evaluated a computerized

version of the SE'TS that determines mandatory levels
of emergency according to main complaints, vital signs,
and key questions. Therefore, results cannot be gener-
alized to other types of support. Details regarding the
computerized SE'TS have been published previously
[6]. Finally, we had a limited number of variables to
adjust our statistical models for all potential confound-
ers, in particular to assess the association between sex
and outcomes. The large majority of our participants
were males, which further limits the interpretation of
this association. However, association between triage
officers’ sex and overtriage was also reported in a recent
study by Vigil ¢z a/. [23] where women nurses were more
likely than their male colleagues to attribute higher
emergency severity index to emergency patients.

Conclusion

This study shows that the SE'T'S, a general triage instru-
ment, has excellent reliability when used by paramedics
and that triage was done with low proportion of undertri-
age or overtriage. T'his suggests that the SE'TS could be
used safely in the prehospital setting to determine the
level of emergency and orientate patients to the most
appropriate hospital in Switzerland.
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