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Abstract

Objective:To reach a European consensus about terminology, criteria, and cutoffs regarding the
reverse triage selection process in Mass Casualty Incidents (MCI) and crowding.
Methods: An e-Delphi study with a 2-part design was set up. Part 1a aimed to develop a
theoretical framework of a Patient Disposition ClassificationModel (PDCM). Part 1b facilitated
a European expert panel review of the original critical interventions and a consensus regarding
their definitions and terminology. In part 2, the final critical interventions needed to be ranked
on a 10-point linear numeric scale to what extent withholding or withdrawing them would lead
to a Consequential Medical Event (CME). Finally, an upper limit of risk tolerance needed to be
assigned to each PDCM category.
Results: A 5-category PDCM and a universal list of 18 critical interventions, applicable for both
MCI and daily crowding situations. Furthermore, an upper limit of acceptable CME risk was
assigned to each PDCM category and a 10-point linear numeric scale ranking of the 18 critical
interventions was achieved.
Conclusions: The Delphi study achieved its objectives with a European consensus on termin-
ology, criteria, and cutoffs regarding the reverse triage selection process in MCI and crowding.

An increase in Mass Casualty Incidents (MCIs) and daily crowding in Emergency Departments
(EDs) worldwide has created a growing need for translational research to support clinical
decision-making. Translational research encompasses the progression of knowledge from basic
science to proof-of-concept studies (T1), clinical trials (T2), implementation research (T3), and
effectiveness research (T4).1 In a preceding systematic review on reverse triage, we analyzed the
available proof-of-concept studies in the literature (T1). The next step involves this Modified
Delphi study, where expert consensus will serve as the foundation for developing an evidence-
based tool that translates the existing proof-of-concept into a practical application for end-users
(T2). An unexpected influx of patients can easily overwhelm the capacity and resources of an ED,
or even an entire hospital, in a short period of time. Inseparably, this will be accompanied by a
reduction in the quality of delivered patient care, an increased risk of errors, and a potential rise in
morbidity and mortality.2 To optimize the hospitals’ surge capacity, various methods have been
developed over the years, amongwhich Reverse Triage has emerged as a promising approach. It is
a process that supports clinical decision-making to rapidly increase bed capacity by identifying
hospitalized patients receiving treatment for acute or acute-on-chronic medical conditions who
have not yet met discharge criteria but are at low risk of experiencing a Consequential Medical
Event (CME) if discharged. Following identification, a multidisciplinary assessment determines
which patients should leave the hospital earlier than planned.2 This approach creates bed capacity
for the reception of disaster victims. Who are, at that time, in greater need of hospital care and
resources. The hospital surge capacity for standard inpatient beds can significantly be enhanced
by reverse triage, if effectively implemented.3 Moreover, the reverse triage principle could also be
used to reduce daily crowding in EDs. The inability to access inpatient beds, referred to as access
block, is the main cause of ED crowding. This throughput block causes long waiting times
(boarding) and unsafe conditions such as a higher incidence of adverse events and an increase in
the inpatient mortality rate.4 An initial base of the reverse triage selection process in MCIs was
established by Kelen et al. (2006). They developed a Patient Disposition Classification Model
(PDCM) based on critical interventions.5 Since clinical guidelines are continuously evolving and
the US health care system differs significantly from its European counterpart, a European-level
update and expert consensus was deemed indispensable to address this gap. The novelty of this
Delphi study lies in its dual focus: the expert panel will not only critically reassess the initial
PDCM for MCIs from a European perspective but will also explore its applicability in daily
crowding situations.
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So, the main objective of the electronic Delphi was to reach a
European consensus concerning terminology, criteria, and cutoffs
regarding the reverse triage selection process in MCIs and daily
crowding.

Methods

The Conducting and REporting DElphi Studies (CREDES) guide-
line was used to conduct and report this Delphi study.6

Design

To give the expert panel enough freedom to suggest ideas while
maintaining the core narrative, a modified Delphi study was set up
with a semi-structured first round. Unlike the traditional Delphi
method, the modified Delphi study adopts a more structured
approach, using data from proof-of-concept studies identified in
the T1 systematic review as the foundation for discussions. A
two-part design was chosen. Part 1a aimed to develop a theoretical
framework of a PDCM for MCIs and crowding. The PDCM helped
to categorize patients based on the risk of developing a CME
following an early discharge. During part 1b the expert panel
reviewed whether all critical interventions of the original American
framework should be considered “critical” in MCI or crowding
situations in a European health care system context and whether
any critical intervention was missing. Furthermore, consensus had
to be reached on the definition and terminology of each critical
intervention of the final list. In part 2, the predetermined list of
critical interventions was evaluated using a 10-point linear numeric
scale, ranging from “Not at all likely” (score 0) to “Extremely Likely”
(score 10), to assess the extent towhichwithholding orwithdrawing
any specific intervention would result in a CME or patient harm.
For analytic purposes, the critical interventions were placed in three
categories: major importance (score 7-10), moderate importance
(score 5-6), and lower importance (score ≤ 4). Finally, the expert
panel was tasked with assigning an upper limit of risk tolerance to
each PDCM category using a percentage slider scale ranging from
0% to 100%. The selected percentage reflected the expert’s accept-
able level of risk for a patient in that category developing a CME if
discharged early during MCIs or crowding situations.

The cloud-based survey platform Qualtrics Research Core® was
used to develop the survey. The final draft of each round was
reviewed in depth and extensively tested for programming errors.
Once the requirements were met, each panelist received a person-
alized link to the Qualtrics® platform. This way, each invitation
could be individually tracked so server issues could immediately be
dealt with. Moreover, it allowed the research team to send timely
reminders and panelists to close and resume the survey at any time,
on any device, without data loss. This sought to increase the ease of
use and responsiveness.

Throughout the Delphi, both qualitative and quantitative ques-
tions were addressed. In part 1a, panelists were asked dichotom-
ously (quantitative yes/no) whether they agreed with a five-
category PDCM for MCIs and whether they agreed with the
descriptions of these categories. If the answer was no, they were
asked to clarify their answer (qualitative, free text). The same
methodology was used to create a PDCM for crowding. In part
1b, panelists were also dichotomously asked whether each original
critical intervention was still considered critical in MCIs and
crowding situations, with the European health care system inmind.
Subsequently, they were asked whether they agreed with the

definition of these critical interventions (yes/no). If the answer
was no, they were again asked to clarify their answer (free text).
Furthermore, they were asked whether they would like to add
another in-hospital intervention to the list (free text). Part 2 con-
sisted of only quantitative questions (score on the linear numeric
scale and percentage slider). The layout remained uniform
throughout the rounds. Consensus was defined as ≥ 70% agreement
in the dichotomous questions. Nevertheless, two similar requests
for re-discussion or suggestions in the panelists’ free text responses
were sufficient to take an item to the next round, regardless of
consensus achieved. If there was still no consensus after four rounds
and no more similar suggestions were given, a non-consensus was
declared.

Selection of Experts

The expert panel was composed of European emergency phys-
icians, who possess a great familiarity with operational decision-
making in incident management and are responsible for maintain-
ing the functionality of emergency services during periods of
crowding. Experts were selected from the research network of the
European Society for Emergency Medicine. Care was taken to
ensure a spread between clinicians and researchers. According to
Day and Bobeva (2005), the recommended size to ensure a pro-
ductive and dynamic group that can produce consensus was
between 10 and 15 experts.7 The panel consisted of 15 experts from
the following countries: Belgium, Romania, Poland, Portugal, Italy,
Spain, Denmark, Czechia, the UK, Finland, Ireland, Israel, Hun-
gary, France, and Germany. Seven emergency physicians were also
academics with a PhD, seven clinicians obtained the European
Master in Disaster Medicine, and one the Master in Crisis and
Public Order Management. Each expert provided consent to have
their full name published in the corresponding research article.

Prior Information

To enrich the scientific background knowledge regarding the topic,
some key publications were shared at the start of the Delphi study.
Those were the publication of the original American framework
and some general publications about the normal adverse event rate
after discharge.8-12 Asmentioned before, it was always the intention
to critically assess, update, and alter the original framework with a
European mindset. Therefore, sharing the original publication was
considered to have no effect on the experts’ judgements. Addition-
ally, study-related abbreviations and general assumptions were also
disclosed (Figure 1).

Guidelines, Processing, and Synthesis

No maximum number of rounds was set a priori. Decision rules
were clearly communicated at the start. All responses were pro-
cessed by the research group and displayed in the next round until
consensus was reached. For each round, the quantitative data from
the previous round were presented. A previous consensus reached
item was typeset along with its consensus percentage but without
the possibility to comment. When the consensus cutoff was not
met, the qualitative data from the previous round (similar com-
ments or feedback) were presented anonymized in bullet points.
Afterwards, the question was asked again, keeping in mind the
comments given. For rounds 2 and 3, the additional information
from the previous roundwas typeset in another color. The structure
of the questionnaire remained consistent throughout the rounds.
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The Delphi study started in February 2021 with round 1 (February-
March), followed by round 2 (March-April), and round 3 (June-
August). The final round was initially planned as an in-person
roundtable discussion in Belgium in early January 2022. However,
it was canceled a few weeks prior due to stricter COVID-19 gov-
ernment restrictions. Consequently, the Delphi congress was
rescheduled as an online event in April 2022. A final follow-up
meeting was conducted in December 2022.

Statistical Analysis

The distribution of data points representing the upper limit of
acceptable risk for a CME for each PDCM category was analyzed
to identify potential outliers. The presence of outliers can distort the
normality of the distribution and skew the data. To assess the
normality of the data, the Kolmogorov-Smirnov and Shapiro-Wilk
tests were employed. The degrees of freedom (df) corresponded to
the number of observation points, defined by the number of experts
providing votes at the time. The significance level (Type I error rate)
was set at α = 0.05, with a P value < 0.05 indicating a statistically
significant deviation from normality. The central tendency of data
following a normal distribution is best described by the mean,
whereas the central tendency of skewed data is better described
by the median, along with the interquartile range (IQR). The IQR
measures the spread of the middle 50% of the data, providing a

sense of variability around the median. A higher IQR indicates
greater variability and a less narrow consensus.

Role of the Research Team

Methodological aspects were continuously evaluated, the application
of the consensus rule was monitored, and the summary statistics
alongwith the panel input following each roundwere interpreted and
discussed with the entire research group. Close attention was paid to
ensure that the panelist’s opinions were not influenced in any way.

Strategy to Improve Response Rate

Tomaximize the response rate, expertswere individually contacted by
phone to invite them to participate in the Delphi study. The study’s
objectives and processwere explained, emphasizing the importance of
their commitment to ensuring the validity of the results. Surveys were
distributed via the cloud-based survey platform Qualtrics®, which
generated personalized links for each expert. These links allowed
responses to be automatically saved across devices, facilitating ease
of use. Reminders were sent based on previous response times and the
expected duration to complete the questionnaire in time. If responses
were not forthcoming, personal contact was made by the supervisor.
As outlined earlier, qualitative data from previous rounds were
anonymized and presented in bullet point format. The experts’

Study related abbreviations and terms:

CME Consequential Medical Event

Unexpected death, irreversible impairment, or reduction in 

function within 72h of hospital discharge for which an in-hospital 

critical intervention would be initiated to stabilize or ameliorate the 

medical disorder

CI Critical Intervention
Any in-hospital intervention that, if withdrawn, withheld, or not 

initiated, will result in a CME

MCI crowding ED Crowding because of the major and sudden influx of patients from the disaster site

Daily crowding ED Crowding on a daily basis because of the unplanned need for emergency healthcare

General assumptions:

- Technical or logistic transport difficulties will not be taking into account

- External aid will be provided within 96h

- A global European mind-set is intended (transcend your own healthcare system)

- The hospital can maintain its essential normal activities (quality of care will not be compromised)

- Other ways to create surge capacity will be continuing

- Inpatient beds could be reorganized across different services

- When discharged home, intermittent professional home care is possible

- Downgrading one level of care or to less acute-care facilities is possible

- Disaster plans exist

- Hospital patients with dismal prognosis will be considered separately 

Figure 1. Study related abbreviations and general assumptions.
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- Methodological aspects
- Survey design and set-up
- Identification and contact of experts

Consensus?

PART 1A

PDCM MCI

Consensus
Five categories 93%
Definition Cat. 1 80% *
Definition Cat. 2 87%
Definition Cat. 3 80% *
Definition Cat. 4 87% *
Definition Cat. 5 87% *

** � two similar remarks

PDCM Crowding

Consensus
Five categories 80% *
Definition Cat. 1 80% *
Definition Cat. 2 80%
Definition Cat. 3 73% *
Definition Cat. 4 80% *
Definition Cat. 5 80% *

* � two similar remarks

PART 1B

Critical Interventions MCI

Consensus
CPR 87% *
Airway management 93%
Breathing support 93%
Urgent procedure 87%
Past major surgical 
procedure 67%

HD IV support 93% *
HD mechanical 
support 67%

Burn care 47%
Renal replacement 
therapy 80%

Vascular occlusion 
therapy 93%

Transfusion 67%
Psychiatric monitoring 67%
Wound care 67%
Invasive monitoring 93%
Incision and drainage 67%
Parenteral nutrition 80% No CI
Vaginal delivery 67%
Cardiac monitoring 93%
Invasive pain therapy 60%
ADL support 80% No CI
Protective Isolation 87%
IV Antibiotics 47%

** � two similar remarks for definition

Critical Interventions Crowding

Consensus
CPR 100%
Airway management 93%
Breathing support 93%
Urgent procedure 87%
Past major surgical 
procedure 67%

HD IV support 87% *
HD mechanical 
support 80%

Burn care 53%
Renal replacement 
therapy 87%

Vascular occlusion 
therapy 100%

Transfusion 73% *
Psychiatric monitoring 67%
Wound care 67%
Invasive monitoring 93%
Incision and drainage 67%
Parenteral nutrition 80% No CI
Vaginal delivery 67%
Cardiac monitoring 93%
Invasive pain therapy 60%
ADL support 80% No CI
Protective Isolation 87%
IV Antibiotics 47%

** � two similar remarks for definition

Response Rate: 100% (n=15)

Figure 2. Flowchart Delphi process.
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identities were accessible only to the research team to improve
response rate and address technical issues. The invitation email
specified that survey progress would be automatically saved when
using the personalized link. By accessing and completing the survey
through this link, experts were considered to have provided implied
consent. Therefore, the Research Ethics Committee advised that a
comprehensive ethical review was not deemed necessary.

Results

Tomake the evolving of consensus transparent, a summary of each
round can be found in the flowchart (Figure 2). The response rates
were 100%, 93%, 87%, and 80% respectively.

Part 1a reached consensus after three rounds, resulting in a
five-category PDCM to be used both forMCIs as for daily crowding
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Quantitative data consensus 
Qualitative data similar remarks

Adjusted definition suggestions CI’s

Consensus?

Response Rate: 93% (n=14)

PART 1A

PDCM MCI

Consensus
Definition Cat. 1 93%
Definition Cat. 3 71% *
Definition Cat. 4 71% *
Definition Cat. 5 71% *

** � two similar remarks

PDCM Crowding

Consensus
N° of categories Three (43%)

Five (43%)
Eight (14%)

Definition Cat. 1 43%
Definition Cat. 3 43% 
Definition Cat. 4 43% 
Definition Cat. 5 43% 

PART 1B

Critical Interventions MCI

Consensus
CPR 86%
Past major surgical 
procedure 86% *

HD IV support 78%
HD mechanical 
support 65%

Burn care 100%
Transfusion 78%
Psychiatric monitoring 86% *
Wound care 71% *
Incision and drainage 93% *
Delivery Related 
Support 93%

Invasive pain therapy 71% No CI
IV Antibiotics 78% No CI

** � two similar remarks for definition

Critical Interventions Crowding

Consensus
Past major surgical 
procedure 100% *

HD IV support 78%
Burn care 93%
Transfusion 86%
Psychiatric monitoring 100% *
Wound care 93% *
Incision and drainage 93% *
Delivery Related 
Support 93%

Invasive pain therapy 64% No CI
IV Antibiotics 57%

** � two similar remarks for definition

Quantitative data consensus 
Qualitative data similar remarks

Adjusted definition suggestions CI’s

Figure 2. Continued.
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Consensus?

Response Rate: 87% (n=13)

PART 1A

PDCM MCI

Consensus
Definition Cat. 3 100%
Definition Cat. 4 85%
Definition Cat. 5 85%

PDCM Crowding

Consensus
N° of categories Three (23%)

Five (77%)
Eight (0%)

Definition Cat. 1 77%
Definition Cat. 3 77% 
Definition Cat. 4 77% 
Definition Cat. 5 77% 

PART 1B

Critical Interventions MCI

Consensus
Past major surgical 
procedure 69%

HD mechanical 
support 85%

Psychiatric monitoring 85% *
Wound care 92%
Incision and drainage 85%

* � two similar remarks for definition

Critical Interventions Crowding

Consensus
Past major surgical 
procedure 69%

Psychiatric monitoring 85% *
Wound care 85%
Incision and drainage 77%
Invasive pain therapy 85%
IV Antibiotics 85%

* � two similar remarks for definition

Quantitative data consensus 
Qualitative data similar remarks
Adjusted definition suggestions

Consensus?

Response Rate: 80% (n=12)

PART 1B

Critical Interventions MCI

Consensus
Past major surgical 
procedure 100% No CI

Psychiatric monitoring 100%

Critical Interventions Crowding

Consensus
Past major surgical 
procedure 100% No CI

Psychiatric monitoring 100%

PART 2

Critical Interventions ranking
Final voting 

Upper limit risk tolerance 
Final voting

Figure 2. Continued.
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(Table 1). The last critical interventions of part 1b reached consen-
sus in the final round (round 4), resulting in a universal list of
18 critical interventions that will lead to a CME if withdrawn or
withheld from the patient during an MCI or daily crowding.
Starting from the original American list of 28 items, 12 were
retained, of which 5 renamed; 13 were grouped into 4 new critical
interventions; 3 were omitted, and 2more critical interventions were
added. More details can be found in the Online Data Supplement.
Part 2 was voted in the final round, resulting in an upper limit
of acceptable risk for a CME for each category of the PDCM
(Table 1). In categories 1 and 2, outliers were present, and the
Kolmogorov-Smirnov and Shapiro-Wilk normality tests were
statistically significant (P < 0.05) for 3 out of 5 categories (Figure 3
and Table 2). Therefore, a skewed distribution can be assumed and
the median with the IQR was used to summarize the central
tendency of the variables. For categories 1 to 5, the median upper
limit of acceptable risk (IQR) was 10% (4-17), 19% (13-20), 45%
(23-51), 68% (50-77), and 90% (60-97), respectively (Table 1).
Furthermore, part 2 also resulted in a 10-point linear numeric scale
ranking of the 18 critical interventions, based on their likelihood of
developing a CME if withdrawn or withheld. While Table 3 presents
the critical interventions across all categories, those identified as
having major importance were: cardiopulmonary resuscitation (10),
airway management (10), breathing support (10), hemodynamic
mechanical support (9), hemodynamic IV support (9), renal replace-
ment therapy (9), vascular occlusion therapy (9), transfusion (8),
urgent surgical or interventional procedures (8), burn care (8), and
delivery-related support (7).

Table 1. European patient disposition classification model

Category
Risk of
CME Description

Median
upper limit
acceptable
risk (IQR)

1 Minimum Minimum to no anticipated
medical events during the
next 72h.

10% (4–17)

2 Low Low assessed risk of non-
critical medical event.
Transfer to low acuity
facility appropriate.
Consider early discharge
when effects of disaster
exceed risks of remaining in
hospital (e.g., effect of
resource constraints).

19% (13–20)

3 Moderate CME quite likely without CI.
Discharge to home not
advisable. Transfer to non-
ICU facility appropriate.

45% (23–51)

4 High Virtually assured CME if highly
skilled care is interrupted.
Consider transfer to
adequate acute-care
facility only.

68% (50–77)

5 Very high Virtually assured CME if highly
skilled care is interrupted
AND unstable patient
conditions. Consider ICU-
capable transport only.

90% (60–97)

CME, consequential medical event; CI, critical intervention; IQR, interquartile range.

Figure 3. Upper limit of acceptable risk for developing a CME.
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Discussion

Reverse triage discharge protocols and PDCM have received grow-
ing attention in recent years. Numerous studies have sought to
refine the American reverse triage framework for MCIs proposed
by Kelen et al. (2006).5 However, several concerns persist. The
framework developed by Kelen et al. (2006) is tailored to the US
health care system, which differs substantially from the European
system, and is designed exclusively for application in MCIs. To
date, no universally accepted criteria for safe early discharge in daily
crowding scenarios have been established. Evidence, however, sug-
gests that early inpatient discharge can mitigate delays in ED
admissions and alleviate crowding.2,13 Access block, the inability
to access inpatient beds, remains the primary cause of ED crowding.
It impairs ED responsiveness and increases the incidence of adverse
events.4 Additionally, crowding has been linked to higher inpatient
mortality rates.14 Although some studies have investigated the
safety of the original reverse triage discharge protocol in a non-
disaster setting, no significant changes or updates were made to the
original American framework proposed in 2006.13,15 So, despite
subsequent advancements, the absence of substantial updates or

adaptations to account for regional health care system differences
highlights the persistent limitations.

To advance knowledge in the field, one of the primary objectives
was to develop a revised and European theoretical framework applic-
able to both MCIs and daily crowding scenarios. The Delphi expert
panel determined that developing a universal PDCM suitable for
both MCIs and daily crowding situations would be more effective.
The model accounts for the number of patients in each category and
the number of beds that need to bemade available, requiring earlier-
than-planned discharge from 1 or more categories. However, it is
essential to recognize that the risk of developing a CME increases
with each additional category of patients discharged. Consequently,
the multidisciplinary risk analysis differs between MCIs and daily
crowding scenarios. In disaster settings, a higher level of risk may be
acceptable, provided the acute care needs of disaster victims out-
weighs the potential risk of CMEs for discharged inpatients. In
contrast, the balance is more delicate in daily crowding situations.
For example, following a mass shooting with numerous victims,
discharging an elderly patient recovering from a hip replacement
1 or 2 days earlier than planned may be justified. However, dischar-
ging the same patient due to general ED crowding is more ethically
complex. Furthermore, early discharges may elevate the risk of
developing a CME, potentially necessitating readmission and impos-
ing an additional burden on the already strained ED.2

The subsequent stage (T2) of the translational science process
will involve the application of this evidence-based framework to
develop a real-time clinical decision support tool, designed for use
in both MCIs and daily crowding scenarios, and to include an
evaluation through a clinical study.1 A comprehensive multidiscip-
linary risk analysis should be integrated tominimize the occurrence
of CMEs resulting from early discharge.

While the European theoretical framework for reverse triage
holds promising potential, it is important to give some consider-
ation to the data used to develop it. As noted in the results section,
outliers were identified in the upper limit of risk tolerance boxplots
of categories 1 and 2 (Figure 3). As they differ greatly from the
overall expert opinion, amisinterpretation of the questionwasmost
likely. Despite the outliers, an overall acceptable consensus (IQR <
30%) was achieved for categories 1 and 2. For categories 3, 4, and
5, no outliers were detected, but the spread of the central portion of
the data is higher. Nevertheless, an IQR > 30%, indicating a greater
variability across the answers, was only noted in the upper limit of
risk tolerance of category 5 (Table 1). Thus, an overall valid spread
of the data across the different categories was maintained. Because
theDelphimethodmay not be as effective when opinions are highly
polarized, it could be beneficial to validate the upper limit of risk
tolerance cutoffs throughout an open discussion.

Limitations

Many experts were preoccupied, managing the repercussions of the
COVID-19 pandemic in their country or were responsible for the
coordination of medical aid to the war in Ukraine. Therefore,
multiple reminders were necessary, resulting in long round times
with episodes of less focus. The Delphi technique involves con-
trolled feedback through repeated individual questionnaires. This
prevents direct discussion between experts to avoid biases, for
example, dominance of the majority opinion. Nevertheless, this
methodmay not be as effective when opinions are highly polarized.
Moreover, not all European countries were represented in the
expert panel. As for the fact that the UK left the EU in 2020, only
14 European countries of the 27 were invited to participate. This
may affect the European generalizability of the study results.

Table 3. Likelihood of developing a CME if CI withheld or withdrawn

Critical intervention
Likelihood

CME*
Critical
intervention

Likelihood
CME*

Cardiopulmonary
resuscitation (CPR)

10 (10–10) Burn care 8 (7–9)

Airway management 10 (10–10) Delivery
related
support

7 (5–8)

Breathing support 10 (9–10) Psychiatric
monitoring

6 (4–7)

Hemodynamic mechanical
support

9 (8–9) Cardiac
monitoring

6 (4–8)

Hemodynamic IV support 9 (7–9) Invasive
monitoring

6 (4–8)

Renal replacement
therapy

9 (7–9) Incision and
drainage

5 (3–7)

Vascular occlusion therapy 9 (8–10) Protective
isolation

5 (3–6)

Transfusion 8 (7–8) Wound care 4 (4–5)

Urgent surgical or
interventional
procedure

8 (7–9) Invasive pain
therapy

3 (2–4)

*Median (IQR); CME, consequential medical event; CI, critical intervention.

Table 2. Tests of normality

Kolmogorov-Smirnova Shapiro-Wilk

Statistic df Sig. Statistic df Sig.

CAT_1 .249 12 .039 .827 12 .019

CAT_2 .344 12 <.001 .824 12 .018

CAT_3 .188 12 .200* .925 12 .329

CAT_4 .207 12 .167 .897 12 .144

CAT_5 .336 12 <.001 .737 12 .002

*This is a lower bound of the true significance.
aLilliefors Significance Correction.
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Conclusions

The Delphi study successfully met its objectives by establishing a
European consensus on the terminology, criteria, and cutoffs
related to the reverse triage selection process in MCIs and crowd-
ing. This consensus led to the development of a theoretical
European reverse triage framework. However, to translate this
framework into actionable practice, a real-time Clinical Decision
Support Tool (CDST) must be developed to facilitate the reverse
triage selection process. The added value of Artificial Intelligence
(AI) to the development of the CDST is particularly crucial, as AI’s
evolving capabilities can significantly improve decision-making
accuracy. Implications for practice and policy include the need
for health care systems to adopt a standardized framework for
reverse triage, enhancing their efficiency of decision-making in
(daily) crisis situations. Several directions for future research can
be identified. First, it is essential to test and validate the CDST
throughout a multicentric study within our own health care system,
across diverse hospitals with varying patient case mixes. Second,
exploring the ethical implications and potential challenges associated
with the practical implementation of the CDST. Third, investigating
the integration of AI and the inclusion of health economic data to
ensure the CDST’s adaptability and scalability across different clin-
ical environments. Finally, conducting cross-national testing of the
CDST in various European health care systems will be instrumental
in refining its universal applicability.
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