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Reliability and utility analysis of the obstetric-gynecologic appropriateness
of the SET Sistema Estructurado de Triaje® using clinical simulation

Andlisis de fiabilidad y utilidad de la adecuacion obstétrico-ginecoldgica

del Sistema Estructurado de Triaje® (SET) mediante simulacion clinica

M.? Pilar Costa-Gil'?, Mireia Subirana-Casacuberta?, Alexandra Garcia-Muriana', Beatriz Fernandez-Parralejo?,

Martina Pérez-Pérez?, Ester Risco?

Obstetric triage is a key compo-
nent of ensuring safe and timely
care in maternal and child health
within emergency departments.'?
The use of structured prioritization
systems improves resource alloca-
tion and reduces delays in care,**
although the available specific scales
have limitations in terms of validity
and reliability.¢'* At the Consorci
Corporacié Sanitaria Parc Tauli
(CCSPT) in Sabadell (Barcelona), the
Structured Triage System® (SET) has
been used since 2009,' with triage
performed by midwives. After ana-
lyzing its performance in more than
63,000 obstetric triage encounters,
we observed that the assigned pri-

ority level did not determine when
comprehensive clinical care was ini-
tiated and found that a high pro-
portion of high-priority classifica-
tions did not correspond to indirect
indicators of healthcare complexity.
This suggests possible overestima-
tion of case severity. Based on these
findings, a modified version of the
SET adapted to obstetric and gyne-
cological emergencies was devel-
oped through a literature review
and expert consensus. The objective
of this study was to evaluate the re-
liability of this new version in a clin-
ical simulation setting’ and assess
its perceived usability among health
care professionals.

We conducted an observational, ex-
planatory psychometric study in a com-
puter-based simulation setting'® between
October and December 2024 at the
CCSPT in Sabadell (Spain). The study in-
cluded a total of 50 representative obstet-
ric and gynecological emergency cases de-
veloped from the clinical experience of the
research team. A total of 32 health care
professionals (midwives, resident mid-
wives, nurses, and obstetricians) with clini-
cal experience and prior training in the
new tool participated. They triaged the
same cases at 2 different time points (T1
and T2). An expert consensus classifica-
tion, established by a panel including the
simulation instructors and the developer of
the SET, was used as the reference stand-
ard (TS). A preproduction digital version
incorporating the newly agreed decision

390



Emergencias 2026;38:386-397

rules into the software was available, al-
lowing triage assessments to be performed
and recorded automatically.
Interprofessional agreement or reliability
was evaluated in three comparisons: T1 vs
TS, T2 vs TS, and T1 vs T2. Intraprofessional
reliability was assessed by analyzing the
stability of measurements when the same
professional encountered the same situa-
tion at a different time.

Data were collected on the character-
istics of case reports and participating
professionals, as well as the triage assess-
ments performed (triage level). Statistical
analyses were performed using R and
RStudio software, versions 4.5.9 and
2025.05.0 Build 496, respectively
(Vienna, Austria). Agreement percentages
were used to quantify agreement be-
tween raters: exact modal agreement
(EMA) and modal agreement with a toler-
ance of 1 level (MA1). Cohen’s and
Fleiss’ quadratically weighted kappa coef-
ficients were used to assess interobserver
and intraobserver agreement. The
weighted kappa coefficient proposed by
van der Wulp and van Stel was also con-
sidered, as it provides an alternative
weighting scheme that accounts for the
differences associated with misclassifica-
tion by two or more triage levels. The
95% confidence interval (95% CIl) was
calculated to establish the precision limits
of the estimates. Kendall’s correlation co-
efficient was analyzed to measure the de-
gree of agreement between ordinal classi-
fications assigned by different raters.
Participants also completed a question-
naire assessing the usability of the new
software application (Likert scale). The
study was approved by the Clinical
Research Ethics Committee of the CCSPT
(approval code: 2021/5026).

A total of 3,166 triage assess-
ments were analyzed out of the
3,200 expected (Table 1). The mean
age of the participating professionals
was 35 years (SD, 11), and their
mean professional experience was 12
years (SD, 10).

High EMA and MAT values were
obtained in all 3 comparisons (Tables
2 and 3). The study demonstrated
high interprofessional reliability
(overall kappa coefficients > 0.90),
with low rates of over- and undertri-
age. The kappa coefficients calculat-
ed using the weighting scheme pro-
posed by van der Wulp and van Stel
were slightly lower (kappa > 0.89)
but still indicated high reliability
(Table 3).

The analysis demonstrated high
reproducibility or intraprofessional
reliability (Table 4), as indicated by
the mean kappa coefficient (0.933;
SD, 0.069) and Kendall’s correlation
coefficient (0.913; SD, 0.083). Most
participants achieved agreement lev-

Table 1. Description of the variables used in the reliability tests (clinical cases and professionals)

Characteristics of clinical cases (N: 50) Freq. (%)
Distribution by ranges
Obstetric 37 74.0
< 22 weeks 15 40.5
= 22 weeks and < 37 weeks 15 405
= 37 weeks 7 19.0
Puerperal: Puerperium (24 hours to 6 weeks after childbirth) 3 6.0
Gynecological 10 200
Distribution by maternal triage level (TS)
Level | 3 6.0
Level Il 18 36.0
Level Il 14 28.0
Level IV 12 24.0
Level V 3 6.0
Distribution of reasons for consultation
Shock 1 2.0
Other, unspecified problems and complications affecting the fetus 3 6.0
Loss or bleeding in early pregnancy, unspecified 4 8.0
Low mood and depression 2 4.0
Maternal hypertension, unspecified 3 6.0
Abdominal pain 2 4.0
General malaise, unspecified 1 2.0
Excessive vomiting during pregnancy 4 8.0
Convulsions 1 2.0
Loss or bleeding in advanced pregnancy, unspecified 3 6.0
Preeclampsia, unspecified 1 2.0
Urinary symptoms accompanied by fever and lower back or abdominal pain 1 2.0
Dyspnea in a previously healthy patient 1 2.0
Pruritus (itching) 1 2.0
Maternal care for insufficient fetal growth due to known or suspected placental 1 20
insufficiency :
Signs and symptoms of the onset of labor between 22 and 36 weeks of gestation 1 2.0
Preterm rupture of membranes 1 2.0
Preterm labor 1 2.0
Out-of-hospital delivery without placental expulsion 1 2.0
Decreased or absent fetal movements 2 4.0
Labor in progress 1 2.0
Signs and symptoms of the onset of labor at or after 37 weeks of gestation 1 2.0
Vaginal and/or uterine hemorrhage 2 4.0
Dyspareunia (painful intercourse) 1 2.0
Pelvic pain (acute or chronic) related to a neoplasm 1 2.0
Pelvic symptoms and pain in women 2 4.0
Amenorrhea, unspecified 1 2.0
Other types of vaginal and vulvar inflammation, unspecified 1.0
Unspecified breast lump 1 2.0
Postpartum hemorrhage 1 2.0
Headache related to anesthesia in the postpartum period 1 2.0
Mastitis associated with breastfeeding 1 2.0
Menstrual symptoms involving excess: excessive or frequent menstruation, 1 20
menometrorrhagia, hypermenorrhea, polymenorrhea ’
Obstetric risk classification
Normal/low 27 54.0
Medium 7 14.0
High 14 28.0
Very low 2 4.0
Location/Destination
Waiting area 1 22.0
Emergency area — operating room 2 4.0
Examination area — medical care 13 26.0
Observation area — fetal monitoring 1 22.0
Observation area — maternal monitoring 9 18.0
Observation area — treatment 1 2.0
High-risk and very high-risk delivery area 2 4.0
Moderate- and low-risk/low-intervention delivery area 1 2.0
(Continued)
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Table 1. Description of the variables used in the reliability tests (clinical cases

and professionals) (Continuation)

Participant characteristics (n = 32) Freq. (%)
Professional category
Midwife (M) 9 28.1
Resident midwife (RM) 8 25.0
Nurse (N) 12 37.5
Physician (MODb) 3 9.4
Age
20-29 years 14 44.0
30-39 years 7 22.0
40-49 years 7 22.0
> =" veapo 4 12.0
Years of experience
< = veapo 12 38.0
6-9 years 7 22.0
10-20 years 4 12.0
> 20 years 9 28.0

Standard or theoretical triage: the clinical classification established and agreed upon by the expert
team under the supervision of the SET developer (Dr. Gémez Jiménez).

els close to 100% when a tolerance
of one triage level was allowed.

The professionals’ overall assess-
ment of the tool was favorable.
Participants highlighted its ease of
use, clarity in decision-making, and
applicability to clinical practice, sug-
gesting good acceptance of the sys-
tem and appropriate integration into
the triage process.

Analysis of the professionals’
characteristics revealed no statistical-
ly significant differences (ANOVA) in
agreement levels according to age,
experience, or professional category.

The results of this study demon-
strate a high degree of interprofes-
sional agreement, a strong correla-
tion with the reference standard
(expert opinion), and high stability
of intraprofessional responses. These
findings are particularly relevant in a
context in which the available specif-
ic triage tools have shown variable
reliability.!21213

The algorithmic structure of the
SET, based on predefined rules and
interconnected decision trees, may
help reduce variability in clinical in-
terpretation and promote greater
consistency in the assignment of ur-
gency levels. Furthermore, partici-
pants’ prior training supported by
clinical simulation probably contrib-
uted to the high agreement ob-
served. Both training and simulation
are considered by the available evi-
dence to be key elements in optimiz-
ing the performance of triage
systems. 13515

The high intraprofessional repro-
ducibility observed in this study indi-
cates that the system maintains sta-
bility over time for the same rater, an
essential property of structured triage
tools.”® This is particularly important
for implementation in different
healthcare settings, where decisions
must be made rapidly and
consistently.

Table 3. Statistical assessment of interobserver agreement or reliability: consistency
of measurements performed by different observers in the 3 situations studied

Metrics T1vsTS

T2vs TS T1vs T2

EMA: 91.62%
MA1: 98.67%
0.947 (0.935-0.959)

Percentage agreement

Overall kappa (95% Cl)*

Level | 0.954 (0.923-0.986)
Level II 0.907 (0.886-0.929)
Level Il 0.866 (0.838-0.893)
Level IV 0.917 (0.894-0.942)
Level V 0.866 (0.814-0.918)
Alternative kappa

(959%Cly pp 0.927 (0.913-0.942)

EMA: 90.12%
MAT: 96.75%
0.926 (0.911-0.941)
0.952 (0.920-0.985)
0.903 (0.881-0.925)
0.840 (0.810-0.870)
0.888 (0.861-0.914)
0.812 (0.725-0.873)

0.909 (0.893-0.925)

EMA: 97.56%
MAT: 96.06%
0.924 (0.909-0.939)
0.933 (0.893-0.972)
0.874 (0.849-0.900)
0.797 (0.763-0.830)
0.884 (0.857-0.910)
0.828 (0.770-0.885)

0.892 (0.874-0.909)

T1: first triage assessment; T2: second triage assessment; TS: standard triage. EMA: exact modal
agreement; MA1: modal agreement with a tolerance of +1 level.

*Overall weighted kappa coefficient (Cohen’s kappa) and weighted kappa coefficient for each level

treated as a binary category.

PAlternative kappa coefficient developed by van der Wulp and van Stel.

Table 2. Comparison of triage level
assignments

Triagelevel 1 1l 1l IV V Total
T1vsTS

| 89 5 0 0 0 94

Il 2 526 29 9 0 566
] 1 21 395 24 5 446
\% 0 1 0 369 11 381

\ 0 0 5 4 87 96

Total 92 553 429 406 103 1.583
T2vs TS

| 8 5 2 0 0 92

Il 0 521 35 15 1 572
11} 1 14 390 31 6 442
v 0 0 3 364 14 381

\ 0 0 10 4 82 96

Total 86 540 440 414 103 1,583
T1vs T2

| 8 4 3 0 0 88

Il 3 495 40 9 1 548
1l 1 30 367 22 4 424
% 0 2 18 372 11 403
v 0 0 9 8 8 103
Total 85 531 437 411 102 1,566

T1: first triage assessment; T2: second triage
assessment; TS: standard triage.

Furthermore, the absence of rel-
evant differences between profes-
sional profiles suggests that the sys-
tem can be applied consistently by
multidisciplinary teams,? reinforcing
its potential usefulness in real-world
clinical practice. Although this study
focused primarily on the psycho-
metric properties of the scale rather
than the inherent capabilities of the
professionals, the availability of mid-
wives has been associated with
shorter overall emergency depart-
ment stays and higher perceived
quality of care among women un-
dergoing triage in hospital emer-
gency departments.’3514

This study has several limitations.
Evaluation in a controlled and pre-
dictable clinical simulation setting
limits direct extrapolation to re-
al-world practice, where additional
factors such as health care demand,
resource availability, and patient in-
teraction influence triage decisions.
The voluntary nature of participation
and the unequal distribution of pro-
fessional categories may limit the
generalizability of the findings.
Finally, in the absence of precise ref-
erence indicators, expert consensus
was accepted as the reference triage
classification, which may have influ-
enced the agreement results ob-
served. However, this approach is
common in validation studies when
no clearly defined reference standard
is available. Nevertheless, the use of
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clinical simulation allowed rigorous
and consistent control of training
and assessment conditions, as well as
standardized comparison of classifi-
cations, representing an important
methodological strength for the reli-
ability analysis."

In conclusion, the newly adapt-
ed obstetric and gynecological ver-
sion of the SET demonstrated high
inter- and intraobserver reliability
and good acceptance among
healthcare professionals in a con-
trolled clinical simulation setting.
These findings support its potential
usefulness as a standardized triage
tool in obstetric and gynecological
emergencies, although studies con-
ducted under real-world clinical
conditions are needed to confirm
its applicability and impact on
health care delivery.
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