Emergencias 2026;38:221-228

Interobserver agreement of the Out-of-Hospital Advanced Triage Model (META, 2020)
using vignette cases among medical students
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In 2010, research conducted by a
multidisciplinary group from the
University of Oviedo (Asturias, Spain)
resulted in a new prehospital triage
system for mass casualty incidents
(MCls) called the “Advanced
Prehospital Triage Model” (META). In
2020, the system was updated by
incorporating improvements in its
management and the latest available
scientific evidence' to enhance the
system, and in 2022 it demonstrated
high sensitivity and specificity with
real MCI patients.? By 2025, it had
already been adopted by most emer-
gency medical services in Spain.
META requires previous training in
advanced life support for severe trau-
ma, and among critically injured pa-
tients it identifies those with high
surgical priority who should undergo
essential prehospital interventions
before rapid evacuation.?

As is well known, MCls involve
great complexity in management
and development, with a marked
disproportion between available re-
sources and the number of victims
involved.* Therefore, continuous
training in the management of these
situations and the triage systems
used has become an essential part of
curricula for the education and
preparation of future health care
professionals.> To face these unusual

situations in a controlled manner,
simulated environments provide stu-
dents with effective educational and
training strategies to acquire tech-
niques applicable to subsequent clin-
ical practice.® One of the main diffi-
culties in implementing MCI triage
systems is achieving adequate inter-
observer agreement, which guaran-
tees their objectivity and scientific
validity.

The objective of this study was to
analyze interobserver agreement among
medical students using the META system
through a simulated case exercise. Four
seminars were conducted with fifth-year
students from the Faculty of Medicine of
the University of Oviedo. After a 20-min-
ute explanation of the META system by
an expert, 40 vignette-format cases based
on real cases were presented. The vi-
gnettes had a single correct solution and

included all the necessary data for com-
pletion, using terminology that avoided
confusion or ambiguity (Figure T1).
Participation was voluntary, and discus-
sion or interaction among students dur-
ing the exercise was not allowed. The
cases were reviewed by META experts to
determine the correct solution. In addi-
tion to case solutions, participants’ socio-
demographic variables were studied. This
study was approved by the Ethics
Committee of the Principality of Asturias
(CEimPA) (Code 2023.236).

A total of 100 5%-year medical
students participated in the study,
with a mean age of 23 years (SD,
3.38). Overall agreement among all
participants was k = 0.439 (95% Cl,
0.437-0.441; P < .05). Table 1 illus-
trates agreement according to each
priority level of the system. The pri-
ority with the lowest agreement was

Injuries A B C D
Basic triage Back pain NGITIIEY RR 15 Al VIOERr Oriented
speech <2
Pain on palpation of | Normal HR 110 GCS 15 Paresthesia
Advanced triage the s irF\)aI F():olumn speech 0, Sat 95 | CRT < 2 BP |and loss of strength in
P P 110/70 both extremities

Figure 1. Example of a vignette case. This corresponds to case number 36 of 40 from

the exercise.

A: airway; B: breathing; C: circulation; D: neurologic deficit; E: exposure/examination; HR: heart rate
(beats per minute); RR: respiratory rate (breaths per minute); GCS: Glasgow Coma Scale; BP: blood
pressure (mm Hg); CRT: capillary refill time (seconds); O, Sat: oxygen saturation (%).
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“Red C"” (k=0.176; 95% Cl, 0.171-
0.180), whereas the highest agree-
ment was obtained for “Black”
(x=0.762; 95% Cl, 0.758-0.766).
The total number of correctly per-
formed triages (40 cases and 100
participants) was 2,530 (63% of the
4,000 possible). The mean number
of correctly performed triages
(n =40) per participant was 24 (SD,
4.55), with a range of 8-33. The
mean overtriage rate (triages as-
signed a higher priority than the cor-
rect result) per student was 6.8
(17%), whereas the mean undertri-
age rate (triages assigned a lower
priority than the correct result) was
8.0 (20%). For demographic charac-
teristics, participants were divided
into 3 groups according to their
number of correct answers: “fewer
than 20,” “between 20 and 29,” and
“30 or more.” No significant differ-
ences were found between partici-
pants and accuracy according to pre-
vious knowledge and training in
emergency situations (triage, MCls).
Table 2 shows all sociodemographic
variables studied.

Medical students achieved mod-
erate overall agreement after a brief
explanatory session conducted by
experts in the META system. The
Black priority level achieved the
highest degree of agreement (sub-
stantial), whereas Red priority levels
showed slight-to-moderate agree-
ment. In previous studies using sim-
pler triage systems such as Simple
Triage and Rapid Treatment (START)
with nonexpert personnel, almost
perfect agreement was obtained.”
However, when more complex sys-
tems such as the South African
Triage Scale (SATS) were studied, re-

Table 1. Interobserver agreement (Fleiss k) among participants using the Advanced

Prehospital Triage Model (META)

Priority Kappa P 95% ClI Agreement
Global 0.439 <.001 0.437-0.441 Moderate
Black 0.762 <.001 0.758-0.766 Substantial
Red Q 0.303 <.001 0.299-0.308 Fair
Red A 0.392 <.001 0.388-0.396 Fair
Red B 0.488 <.001 0.483-0.492 Moderate
Red C 0.176 <.001 0.171-0.180 Slight
Yellow D 0.547 <.001 0.542-0.551 Moderate
Yellow 0.316 <.001 0.312-0.321 Fair
Green 0.528 <.001 0.524-0.532 Moderate

Cl: confidence interval.
Data include 40 items and 100 evaluators.
Bold values indicate statistical significance (P <

sults were more similar to those ob-
tained in the present study.® The fact
that the Red C category achieved
the lowest agreement is probably
due to the need for clinical expertise
for its identification, which has not
yet been fully developed in 5t-year
medical students. META had previ-
ously demonstrated superiority over
START in the evacuation and treat-
ment of patients during a simulated
mass casualty exercise.® Since simula-
tion exercises are considered valid
educational models,'® the introduc-
tion of the META system into medi-
cal and nursing schools through
seminars may provide students with
initial skills for MCI triage manage-
ment and also incorporate tabletop
exercise systems into their educa-
tion." Identification of the triage pri-
orities with lower agreement allows
reinforcement of educational strate-
gies directed at these specific groups.
These results may be explained by
limited training in severe trauma
management among fifth-year medi-
cal students; therefore, considering

.05).

the results obtained in students with-
out previous training in MCls or ad-
vanced trauma life support, good
agreement is expected among emer-
gency professionals, although this
should be confirmed.

We consider several limitations of
the study. MCI conditions, the stress
of the situation itself, and working
under adverse environmental condi-
tions (rain, darkness) are mitigated in
simulated exercises with controlled
external conditions. Furthermore, the
time spent performing each triage
was not measured, thereby eliminat-
ing time-triage pressure. A 2022
study had already demonstrated that
triage accuracy is related to the
amount of time devoted to each
case.'?

Finally, the META system achieved
a moderate level of agreement
among medical students after a theo-
retical seminar and simulated practi-
cal cases. Future sessions should fur-
ther focus on Red priority levels (ABC)
and Yellow, which achieved the low-
est agreement levels to fully exploit

Table 2. Sociodemographic variables of participants according to the number of correctly performed triages

Total = 19 correct triages 20-29 correct triages = 30 correct triages
Variable N =100 (N=15) (N=77) (N=8) P
n (%) n (%) n (%) n (%)
Age [mean (SD)] 23 (3.38) 24 (5.05) 23 (3.15) 22(0.75) .597
Female sex 68 (68.0) 10 (66.6) 51 (66.3) 7 (87.5) 478
Education
MCI 31 (31.0) 6 (40.0) 23 (29.8) 2(25.0) .690
Training
MCl triage 10 (10.0) 3(20.0) 709.1) 0(0.0) .273
META 9 (9.0) 2(13.3) 6(7.8) 1(12.5) .743
ATLS 71(71.0) 8(53.3) 57 (74.0) 6 (75.0) .233
Triage [mean (SD)]
Correct 24 (4.55) 16 (2.83) 24.8 (2.59) 31.3 (1.04) <.001
Undertriage 7.99 (3.72) 12.33 (4.61) 7.38 (3.01) 5.75(2.12) <.001
Overtriage 6.81 (3.30) 9.87 (3.62) 6.62 (2.79) 2.88 (2.30) <.001

MCI: mass casualty incident; META: Advanced Prehospital Triage Model; ATLS: Advanced Trauma Life Support; n: number; SD: standard deviation; %:

percentage.

Bold values indicate statistical significance (P < .05).
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the advantages of the META system
regarding high detection of patients
with ABC instability and its specific
classification of surgical patients.
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