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Summary

Procedural sedation is practised by a heterogeneous group of practitioners working in a wide array of settings. However,
there are currently no accepted standards for the competencies a sedation practitioner should have, the content of
sedation training programmes, and guidelines for credentialing. The multidisciplinary International Committee for the
Advancement of Procedural Sedation sought to develop a consensus statement on the following: which competencies
should medical or dental practitioners have for procedural sedation and how are they obtained, assessed, maintained,
and privileged. Using the framework of Competency-Based Medical Education, the practice of procedural sedation was
defined as a complex professional task requiring demonstrable integration of different competencies. For each question,
the results of a literature review were synthetised into preliminary statements. Following an iterative Delphi review
method, final consensus was reached. Using multispeciality consensus, we defined procedural sedation competence
by identifying a set of core competencies in the domains of knowledge, skills, and attitudes across physical safety,
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effectiveness, psychological safety, and deliberate practice. In addition, we present a standardised framework for
competency-based training and credentialing of procedural sedation practitioners.

Keywords: competencies; credentialing; entrustable professional activity; medical education; privileging; procedural

sedation; quality and patient safety

Editor’s key points

e There are currently no accepted standards for the
competencies required for a sedation practitioner,
the content of sedation training programmes, and
guidelines for credentialing.

e A multidisciplinary team of experts convened to
develop a consensus statement regarding the com-
petencies that practitioners should have for proce-
dural sedation and how are they obtained, assessed,
maintained, and privileged.

e The results of a literature review were synthetised
into preliminary statements that were refined though
an iterative Delphi review method, which led to
identification of a set of core competencies in the
domains of knowledge, skills, and attitudes across
physical safety, effectiveness, psychological safety,
and deliberate practice.

e A standardised framework for competency-based
training and credentialing of procedural sedation
practitioners was developed and is presented here.
This consensus statement forms the basis for
standardisation of training and to inform guidelines
and regulations regarding training, privileging, and
credentialing of procedural sedation practitioners to
further enhance the safety and quality of care for
patients undergoing procedural sedation.

Defining and assessing competence is a fundamental issue
within the multidisciplinary field of procedural sedation.
Although procedural sedation is performed by a diverse group
of practitioners in a wide array of settings, it is characterised
by a common set of principles, objectives, endpoints, and
procedures. It is a complex task with serious potential risks
that requires the integration of an extensive set of knowledge,
skills, and attitudes.

Specific questions regarding competence have, thus far,
defied well-accepted answers: Who is qualified to provide
procedural sedation? Which competencies (i.e. knowledge,
skills, and attitudes) are required in order to be competent?
What constitutes adequate training? How are competencies
assessed, approved, and maintained? Most specialties whose
members regularly perform procedural sedation have their
own clinical practice guidelines.'™” However, these guidelines
often fail to specify the required competencies and rarely
address education, training, or credentialing requirements for
practitioners.>® In addition, specialty-specific training pro-
grammes have been inconsistent in educational approaches,
supervision, practical exposure, and evaluation practices.” A
consensus statement is therefore required.

The International Committee for the Advancement of Pro-
cedural Sedation (ICAPS, www.proceduralsedation.org) is an

independent, international, multidisciplinary forum to facili-
tate consensus generation between experts in the area of pro-
cedural sedation. Using a Competency-Based Medical Education
(CBME) framework, our objectives were to define the minimum
competencies (i.e. knowledge, skills, attitudes) for all medical
and dental procedural sedation practitioners upon which a
standardised framework for competency-based curricula can
be established. By considering procedural sedation as a complex
professional task and exploring it from the perspective of its
constituent competencies, we focus on the key question of to
whom procedural sedation can be responsibly entrusted.

Methods
Scope

Consistent with the principles of CBME, we formulated stan-
dard definitions of competencies in procedural sedation
practice for all practitioners, regardless of specialty training,
setting, or patient age. We excluded patient selection and
screening, monitoring, drugs, and other practice issues, which
are well covered in existing clinical practice guidelines.»*”:1
We also excluded facility accreditation from the scope of this
document as it is subject to governmental and regulatory
oversight.™

Definitions

Definitions for key terms are shown in Table 1.

Educational framework

We consider the practice of procedural sedation as a set of
Entrustable Professional Activities (EPAs). EPAs represent the
clinical activities that competent practitioners will ultimately
practise independently, and help clarify which individual
behaviours (i.e. competencies) learners should master to
execute these activities successfully. One of the characteristic
features of an EPA is that its performance requires integration
of competencies, usually across domains.?® Structuring a
CBME curriculum using a set of EPAs avoids the risk that the
mere possession of a set of necessary competencies in isola-
tion would be sufficient to deserve the status of ‘being
competent for a given task’. For example, the separate acqui-
sition of knowledge and skills in airway management,
advanced life support, and procedural sedation pharmacology
is not, in our view, sufficient to be competent to practise pro-
cedural sedation. Competence should, therefore, be based on
the ability to perform the whole activity of procedural sedation
to a predefined level. The final level of achievement for this
outcome (i.e. unsupervised practice of all EPAs) is the same for
all, although the time to achieve it might vary. EPAs are
operationalised by defining their precise content, potential
risks in case of failure, relevant core competency domains,
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Table 1 Terminology.

Competence: An individual’s ability to perform a professional task or role in accordance to established professionals standards.
Competence implies achievement of a minimum set of knowledge, skills, values, and attitudes that together contribute to an
acceptable level of performance.

Competency: An observable ability of a health professional such as knowledge, motor and cognitive skills, values, or attitudes. As
competencies are observable and measurable, they can be used to support and verify the progress of the learner towards
competence.'? 14

Competency assessment: In Competency-Based Medical Education (CBME), assessment serves both as an objective judgement of
performance (assessment of learning) and a ‘teachable moment for further improvement’ (assessment for learning). Self-
assessment combined with direct, repeated, and constructive feedback by experts coupled with formative assessment (ongoing
feedback during the course of an assessment) has been shown to foster competence development and professional growth.”®

Competency-Based Medical Education: An approach to the design, implementation, assessment, and evaluation of a medical
curriculum, based on a set of competency outcomes—the abilities to function as an effective health professional.’®**'® In CBME,
competencies are explicitly sequenced to support the learner’s progression. The time needed to attain the intended outcomes
varies among learners and settings.’®'” Learning experiences are tailored to these outcomes and should resemble the authentic
practice environment. Instruction formats are competency-based, meaning that teaching is focused on learning through
experience and application and not just knowledge acquisition. Teachers function by instructing practitioners using actionable
feedback. In CBME, competency assessment is based on multiple sources, including workplace observation with meaningful and
individualised feedback. Progression towards competence is based on formal entrustment decisions and not on the time spent on
learning.’®

Credentialing: The methodology used to validate a professional’s credentials to participate in patient care through assessing
registration, certification, licensure, admission to association membership, the award of a diploma or degree, and evidence of
ongoing medical education (MESH terminology — National Library of Medicine).*®

Deliberate practice: An educational concept that supports a practitioner to acquire over time and maintain mastery within a given
domain.'>?° Deliberate practice refers to repetitive domain-specific performance that challenges the learner and provides
opportunities for informative, proximate feedback.?’~%* Deliberate practice can be organised through a structured program of
continuing professional development, including simulation training, observed clinical practice, or both.

Entrustable Professional Activity (EPA): A unit of professional practice that can be fully entrusted to a learner to execute ultimately in an
unsupervised manner.”” EPAs are discrete tasks (e.g. managing deep sedation in a patient with ASA physical status 2), or bundles of
tasks (e.g. managing a procedural sedation service) that are independently executable, observable, and measurable in their process
and outcome, and, therefore, suitable for documenting progress, making entrustment decisions and credentialing.’**® EPAs are
embedded in a clinical context and operationalise CBME through a stepwise and safe engagement of trainees in clinical practice,

linking progressive competence to progressive autonomy in patient care.”’

Milestone: A behavioural descriptor that marks a level of performance for a given competency.”®

Privileging: The formal act of authorising and entrusting specific healthcare practitioners to perform procedural sedation
unsupervised by their responsible authority, such as director, hospital, board, college, and government entity.*®

Portfolio: A tool for collecting and managing multiple forms of assessment that demonstrate how learners are fulfilling tasks and
progressing towards developing competence. Portfolios report on work done, feedback received, progress made, and plans for
improving competencies, and provide a source of input for final entrustment decisions and credentialing.”’

Procedural sedation and analgesia (procedural sedation): The administration of one or more pharmacological agents to facilitate a
diagnostic or therapeutic procedure while targeting a state during which airway patency, spontaneous respiration, protective
airway reflexes, and haemodynamic stability are preserved while alleviating anxiety and pain.*

Summative entrustment: The formal and deliberate determinations of the amount of supervision a learner needs. This decision results
in defining what learners are formally allowed to do at a given level of supervision. The framework for describing an EPA results in

clear criteria for summative entrustment (Fig. 1).

constituent knowledge, skills, and attitudes, assessment and
criteria for entrustment decisions (Fig. 1).%/*!

Sedation categories

We formulate competencies for all forms of procedural seda-
tion and differentiate between two distinct sedation cate-
gories: (1) dissociative, or moderate to deep sedation, and (2)
minimal sedation. Strategies for dissociative, or moderate to
deep sedation, seek to depress the patient’s level of con-
sciousness. As a consequence, they share the same core
competencies needed to effectively achieve and maintain a
desired sedation level, and recognise and manage potential
adverse events. During minimal sedation, the pharmacolog-
ical agent is an anxiolytic adjunct to a set of non-
pharmacologic and analgesic interventions (i.e. topical and
local analgesia). Here, the primary goal is not decreasing the
level of consciousness but rather achieving optimal patient
comfort while enhancing cooperation, collaboration, and
trust.32~%7

Committee selection

Our panel comprised existing members of ICAPS, all previ-
ously selected for their established expertise as researchers
and leaders in procedural sedation. The mission of ICAPS is to
provide an independent, international, multidisciplinary
forum to facilitate open dialogue and consensus generation,
and to promote optimal, evidence-based, safe, and effective
practices for global procedural sedation in patients of all ages.
ICAPS is an independent, self-funded entity, with no formal
relationship with or sponsorship from industry, specialty so-
cieties, constituencies, or other organisations. It includes
members from nine countries on six continents, with repre-
sentation from anaesthesia, critical care, dentistry, emergency
medicine, gastroenterology, hospital medicine, and paediat-
rics. Potential conflicts of interest for members are declared
at http://proceduralsedation.org/conflicts-of-interest/. ICAPS
has prior experience in writing guidelines and state-
ments.>>**"*! Fourteen of the 18 ICAPS members agreed to
participate in this specific project.
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Entrustable professional activity (EPA)

Description of EPA content
(specifications and limitations)

Defining potential risks in case of failure

Listing essential competencies

Skills Attitudes

Knowledge

List of
competencies

List of
competencies

List of
competencies
Milestones

Milestones Milestones

Criteria

Fig 1. Framework for describing an Entrustable Professional
Activity.”’.

Literature searches

We performed targeted searches of the PubMed database us-
ing combinations of the following keywords/phrases/MESH
terms: sedation, conscious sedation, moderate sedation,
dissociative sedation, deep sedation, competency-based edu-
cation, clinical competence, professional competence, pro-
fessional skills, clinical skills, and credentialing. We limited all
searches to human studies from sources in languages spoken
and written by our members (Chinese, Dutch, English, French,
German, Italian, Portuguese, and Spanish) published between
January 2000 and September 2023.

Project organisation

In developing this statement, we adhered to the principles and
methodology advocated by the US National Academy of
Medicine (formerly the Institute of Medicine)*” and other
prominent sources,”*™*° and as quality checked by the
National Guideline Clearinghouse Extent of Adherence to
Trustworthy Standards instrument.*®

Evidentiary quality

There is extensive literature documenting a high safety profile
for procedural sedation when performed by a variety of prac-
titioners.”” However, there is little or no compelling evidence
on how competence was specifically established for various
types of procedural sedation practitioners. A systematic
review of this topic noted that ‘No prospective controlled
studies were found comparing different levels of professional
competence and the effectiveness of procedural sedation’.*®

We recognised that the bulk of this project would rely upon

the consensus opinion of our members, and that this would be
the principal limitation of the effort.

Delphi review

The project period extended from July 2021 to February 2024.
We began with a general, open-ended survey of committee
members regarding optimal reporting format and content
using the nominal group technique. This feedback was recir-
culated among the panel in anonymised manner with repeat
feedback until theme saturation was reached.

A committee task force composed, and then circulated, a
preliminary outline and working drafts of statement seg-
ments. We then initiated a sequential consensus generation
process using the Delphi method with an iterative series of e-
mail surveys and draft critiques. After each round, the re-
sponses from members were displayed to all in an anonymous
manner. The committee members could then revise their
earlier responses based upon ongoing feedback, with our
co-chairs serving as moderators to guide the direction of
consensus discussion. Ultimately, 12 Delphi cycles were
required to achieve consensus.

Upon evidence of nearing consensus, the committee mem-
bers were asked to respond to the question ‘Does this updated
draft segment represent the best possible ICAPS statement on
this aspect of sedation competence?’ using a five-point Likert
scale: strongly disagree, disagree, no strong opinion, agree, and
strongly agree. We quantified our consensus using the
following thresholds of either ‘agree’ or ‘strongly agree’: strong
(>90%), satisfactory (>80%—90%), moderate (>70%—80%), weak
(>60%—70%), or absent (60% or less).

Results

What are the minimum competencies required for
practicing procedural sedation?

We reached strong consensus (13/14 strongly agree, 1/14 agree)
about minimum competencies for procedural sedation.

We developed a comprehensive list of minimum compe-
tencies based on an ICAPS policy statement on procedural
sedation skills,*' related multidisciplinary efforts, >/ 104/ —>3
and studies on the impact of adherence to established guide-
lines and the implementation of competency-based curricu-
la.>*">® According to established outcomes for procedural
sedation-related quality,”®°>° we stratified these compe-
tencies into three domains (Table 2): patient safety (i.e.
avoiding patient harm and minimising sedation-related risks),
effectiveness (i.e. assuring optimal procedural success and
patient comfort), and psychological safety (i.e. assuring the
patient’s emotional and psychological well-being).

How is procedural sedation competence obtained?

We reached strong consensus (13/14 strongly agree, 1/14
agree) about how procedural sedation competence should be
obtained.

Practitioners, after completing a general medical or dental
degree, can become competent in procedural sedation as part
of a specialty training programme, or through a certified
procedural sedation training programme. In both cases, per-
forming procedural sedation is considered a complex profes-
sional task requiring integration of multiple competencies
(Table 2). Therefore, CBME is an optimal framework for the
design of a procedural sedation curriculum.'® Structuring this
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Table 2 Procedural sedation competencies. *Less relevant competencies for practitioners performing minimal sedation in low-risk

patients.

KNOWLEDGE

Clinical core competencies

The competencies outlined below are indicative of p

dural sedation

the mini required

knowledge, skill, and attitudes to perform procedural sedation effectively and safely. These competencies must be

demonstrably present during the performance of procedural sedation and encompassed by the sedation team, and

need not necessarily be covered by a single practitioner. In many circumstances, the sedation practitioner

assuming responsibility for oversight of the sedation encounter will be assisted by a second practitioner whose

primary duty is continuous patient monitoring and documentation. When the primary practitioner delegates some

Deliberate
practice

Core
competencies
The competencies
outlined below are
indicative of
deliberate practice—
knowledge, skills, and

attitudes for ongoing

of their duties to an assisting practitioner, they remain responsible for ensuring that all necessary competencies are | learning and
present during the full sedation . Assisting p Is should possess all necessary competencies improving.
required for the tasks to which they are entrusted.
Deliberate
Physical safety Effectiveness Psychological safety
practice
Avoiding pt 1 harm and 13 dural success, patient Patient’s emotional and Continual

sedation-related risk

comfort, and time efficiency

psychological well-being

improvement of skills
to develop and

maintain competence

Must demonstrate the understanding of:

« the principles of pre-sedation evaluation
and risk assessment

« the procedure to be performed and how it
might impact the course of sedation or risk

« the scope of procedural sedation and when
referral for care by an anaesthesia
practitioner is appropriate

« airway, respiratory, and cardiovascular
physiology and pathophysiology

« the function and interpretation of
continuous monitoring of cardiac rhythm*,
oxygenation (pulse oximetry), and
ventilation (capnography*)

* Opioid and sedative agonist and antagonist

pharmacology (pharmacokinetics,

pharmacodynamics, dosing,
administration, contraindications, adverse
event profiles, drug interactions)

« recognition of adverse events and when
intervention is required

« the principles of post-sedation recovery,
discharge criteria, and outcome evaluation
and documentation

« principles of ongoing quality improvement
audit in accordance with local and national

recommendations

Must demonstrate the

understanding of:

o the correct indication for a
procedure and the balance
between indication and risks

o the procedure to be performed
and how it impacts the
sedation strategy, resources,
and personnel

© how individual patient
characteristics impact the
sedation strategy

o principles and safe application
of procedural analgesia
(topical, local, regional, and

systemic)

Must demonstrate the

understanding of:

o the patient’s fundamental
right to be involved in
medical decision-making and
to be treated respectfully and
according to personal
preferences and choices

© a patient’s
preprocedural/anticipatory
fear/anxiety and expectations
and how they impact sedation
needs

e short- and long-term adverse
events (e.g. awareness,
agitation, delirium, nausea,
vomiting, behavioural
changes, sleep disturbance)

 importance of parental,
family or caregiver presence
for children, highly anxious
patients, and patients with
special needs or psychiatric
conditions

o the meaning of establishing
trust, and modes of
communication for creating
positive or negative

expectations

Must demonstrate

the under-standing

of:

© how personal
performance is
enhanced by
repeated practice
that is used for
ongoing learning
and improvement

o the importance of
repeated self and
peer-assessment for
learning

o the importance of
keeping up-to-date
knowledge of new
drugs and

techniques
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SLLIK

Must be able to:

o perform a structured risk assessment,
taking patient and procedural
characteristics into account

© perform an assessment of airway and
fasting status

* monitor airway patency and recognise
abnormal ventilatory patterns, including
respiratory depression, partial and
complete airway obstruction, central
apnoea, and appropriate use of continuous
observation of chest wall motion
supplemented with pulse oximetry and
capnography*

* monitor cardiovascular stability using
cardiac rhythm* and, when appropriate,
blood pressure monitoring*

* manage adverse events such as nausea,
vomiting, agitation, and delirium

* manage airway obstruction through
appropriate application of airway
alignment manoeuvres (head tilt, chin lift,
jaw thrust) or placement of nasal or oral
airway, or a supraglottic airway device®

« distinguish central and obstructive apnoea*

* assemble a self-inflating or free-flow
inflating bag, and perform bag-mask
ventilation*

© recognise and manage a patient who is
over sedated, with or without intervention
as appropriate

 identify and manage hypoxia, hypotension,
bradycardia, anaphylaxis, seizure, and
cardiac arrest*

. additional r itation

assistance, if required
© decide when a patient is ready and safe for

discharge from monitored recovery

Must be able to:

apply a sedation strategy
(drug regimen, depth, and
duration) that matches
procedure-specific
requirements, procedural
timing, and individual
patient needs

recognise when a patient is
inadequately sedated
anticipate, recognise, and
effectively manage

procedural pain

Must be able to:

 recognise and respect a
patient’s emotional or
psychological needs and
personal preferences

e establish a trusting
relationship with a patient

o use effective comfort
measures (e.g. distraction,
comfort-directed suggestive
language)

o create a comfortable and
calm environment throughout

the sedation process

Must be able to:

o use deliberate
practice as part of
ongoing medical
education

e participate in
ongoing medical
education, including
ideally observed
performance and
peer feedback (in-

person or simulated)
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Must show: Must show:

« vigilance and commitment to safety
throughout the sedation process

» effective team communication and
interprofessional collaboration

* commitment to clear documentation of
sedation outcomes, including adverse
events and complications

« accountability for ongoing quality collaboration

improvement by engaging in an audit

program, including discussing safety

outcomes, analysing critical incidents, and

e commitment to choosing e commitment to assuring
individualised sedation
strategies that result in
procedural success, patient
comfort, and time efficiency

o effective team communication | e  effective team

and interprofessional

o commitment to documentation
of sedation effectiveness e commitment to

 accountability for ongoing

Must show: Must show:

* commitment to
patient emotional and ongoing
psychological well-being improvement of
throughout the sedation practitioner and
process team performance
communication and

interprofessional

collaboration

documentation of the

ﬁ participating in formal safety audits quality improvement by impact of the sedation on

E engaging in an audit program, patient’s emotional and

E including discussing psychological well-being
procedural success, patient e accountability for ongoing

comfort, and time efficiency

quality improvement by
engaging in an audit
program, including
discussing outcomes
related to patient’s
emotional and

psychological well-being

curriculum according to a set of EPAs helps trainees and
educators gain insight into progressive acquisition of compe-
tencies and make entrustment decisions.®™®? Different cate-
gories of EPAs can be distinguished:

Clinical EPAs related to the practice of procedural sedation: The
intended learning outcomes of a particular procedural seda-
tion curriculum (e.g. minimal sedation in a child, propofol-
based sedation in adults for endoscopy, ketamine-based
sedation for painful procedures in patients with ASA phys-
ical status 1 or 2) determine the content and relevance of the
contributing clinical EPAs. Published CBME curricula can
inform curriculum designers to identify and describe the
relevant clinical EPAs for their procedural sedation training
programme (Supplementary material 1).21:66%

Nested EPAs: Within a clinical EPA, several nested EPAs
might be identified, that is, self-contained smaller units of
practice that have their own specific set of competencies and
can be trained separately. Examples are airway management,
basic and advanced life support, pharmacology, use of local
and topical analgesia, patient communication, and establish-
ing trust.”?

Organizational EPAs include oversight of the sedation pro-
cess as it relates to clinical need, staffing and availability of
resources, and maintenance of standards through adherence
to established guidelines,”>*® quality management (i.e.
outcome reporting and reviewing, including adverse events
and efficiency),*®% and continuing medical education.®®
Although these EPAs might be more relevant for directors of
sedation programmes, they are part of the overall procedural

sedation competence framework as they contribute substan-
tially to procedural sedation quality.

A procedural sedation curriculum should encompass a
variety of educational modalities: knowledge acquisition
through self-study or didactic instruction (e.g. lecture, video,
demonstration, third-party training modules), application of
knowledge, and demonstration of clinical skills (e.g. through
simulation modelled as an Objective Structured Clinical Ex-
amination and supervised sedation), with exposure to
different patient morbidities and the full range of procedures
that the future practitioner is expected to manage.®”:°® Each of
these formats should involve structured feedback and include
a portfolio to document and monitor the learner’s progression
towards proficiency (Table 1). Final privileging is based on
documented exposure to, and demonstrated competence in, a
specific category of sedation techniques, procedure, and
patient types, as defined within the curriculum’s intended
learning outcomes.

How is procedural sedation competence assessed?

We reached strong consensus (14/14 strongly agree) about how
procedural sedation competence should be assessed.

Competence in procedural sedation should be assessed
through multiple sources, including knowledge evaluation
and practical skills demonstrated through supervised sedation
practice (Table 3).%°

EPA-specific competencies and their corresponding
assessment can be structured according to established core
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Table 3 Approaches to assessment of procedural sedation competencies and performance.’.

Assessment format Examples

Knowledge

Written knowledge tests on procedural sedation-related topics (e.g. pharmacology, sedation risks,

procedural distress, procedural sedation history, content of sedation guidelines)

Knowledge application

Written assignment or essays on specific procedural sedation topics/cases (e.g. risk assessment

based on a theoretical case scenario)

Simulated practice

Oral questioning on possible patient management

Case evaluation/reflection (written or oral)

Simulated procedural sedation scenario (e.g. high-fidelity scenario training)
Objective Structured Clinical Examination (OSCE)

Oral case presentation/discussion

Skills station (e.g. airway management)

- Virtual reality or computer-based cases

Clinical practice

- End of rotation evaluation
Patient outcomes data

Direct observation in clinical settings
- Video observation of real practice
Multi-source feedback (360-degree feedback)

Personal project review (e.g. quality audit of the practitioner’s procedural sedation service;

quality improvement project; evidence-based guideline on a specific topic)

competencies, such as the Accreditation Council for Graduate
Medical Education (ACGME) competency framework.®® For
each core competency (i.e. medical knowledge, patient care,
interpersonal and communicative skills, professionalism,
practice-based learning and improvement, and systems-based
practice), the corresponding procedural sedation-required
knowledge, skills, and attitudes can be mapped.®*’° To docu-
ment a learner’s progress and prepare for entrustment de-
cisions, specific milestones can be defined, describing the level
of performance that is expected at each stage of the develop-
mental trajectory to competence. Evaluators should be trained
on how to effectively use assessment to objectively judge
performance, document personal progress towards profi-
ciency, and stimulate individual learning (Table 1).2%7177°

Assessing procedural sedation competence is an essential
part of a procedural sedation auditing and quality improve-
ment programme. Each procedural sedation setting should
participate in a rigorous quality improvement programme that
audits sedation practice, tracks adverse events, ensures
satisfactory documentation and compliance with protocols,
and identifies opportunities for improvement. Based upon
local healthcare authority structures, this programme could be
overseen by the involved clinical department, an institution-
wide multidisciplinary sedation committee, or a designated
monitor.

Given widespread tracking variation related to a lack of
consistent definitions of adverse event terminology, ICAPS
developed a standardised tool for Tracking and Reporting
Outcomes Of Procedural Sedation (TROOPS, Supplementary
material 2). TROOPS documents sedation adverse events, in-
terventions, and outcomes for patients of all ages, and is
applicable for all types of sedation practitioners worldwide.*®
Similar tools have been published.”®’” Quality improvement
programmes should, at a minimum, track and review the
following sentinel events: unplanned tracheal intubation,
need for neuromuscular block, pulmonary aspiration, vaso-
active drug administration, need for chest compressions,
neurological deficit, or death. The tracking and reviewing of
intermediate outcomes is also highly recommended, including
need for positive pressure ventilation, reversal agents, oral
airway, iv. fluid bolus or anticonvulsants, insufficient

sedation, escalation of care, hospitalisation, practitioner
dissatisfaction, and patient/family dissatisfaction.>®’%””

How should procedural sedation be privileged?

We reached strong consensus (14/14 strongly agree) about how
procedural sedation should be privileged.

Privileging refers to the formal decision by an institution’s
sedation committee or a designated monitor, based on docu-
mented competence at the necessary performance levels for
all EPAs, that the trainee can be entrusted to perform proce-
dural sedation independently.”® Although the exact conditions
for privileging can vary between institutions, the following are
essential: (1) completion of a formal training programme that
covers all essential competencies listed in Table 2 7(2) docu-
mentation (e.g. based on the collected outcomes of a multi-
source assessment); that the necessary performance levels are
met for all relevant EPAs.”® Some institutions require specific
documentation of the type and variety of sedation procedures
performed both supervised and independently®’; and (3) priv-
ileges for procedural sedation should be periodically reviewed
and renewed by the sedation committee or designated monitor
in accordance with requirements set by the institution and
regulatory bodies. Decisions related to renewal of privileges
should be based on the level and quality of clinical exposure
and engagement in continuous professional development.

How should procedural sedation competence be
maintained?

We reached strong consensus (14/14 strongly agree) about how
procedural sedation competence should be maintained.

Procedural sedation competence is dynamic and
contextual and can advance or recede over time, emphasising
the importance of effective deliberate  practice
(Table 3).192037.7177581-84  Therefore, procedural sedation
practitioners should be competent in deliberate practice and
actively engage in lifelong learning activities intended for
continuing professional development (Table 2).°® This can
include the following activities: (1) participation in relevant
conferences, webinars, workshops, seminars, or web-based
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formats for self-directed learning helps the practitioner stay
updated with the latest guidelines, advances, and best prac-
tices in procedural sedation®®; (2) periodic evaluation of per-
formance through observed practice in clinical or simulated
settings, accompanied by informative, proximate feedback.
Simulation is an essential element and should be used for
the training, evaluation, and maintenance of competencies
required for managing critical but rare adverse events. Simu-
lation also allows for effective team training of crew resource
management, interprofessional communication, and collabo-
ration®®>8% (3) interdisciplinary meetings and case-based
team discussions of critical incidents facilitate identification
of areas for improvement and adoption of best practices,
enhance teamwork, and promote the exchange of knowledge
and expertise®®; (4) access to updated procedural sedation
evidence-based guidelines, protocols, and resources®”; and (5)
participation in procedural sedation-related research can help
practitioners to stay informed about new evidence and to
gather new information that could inform and potentially
change clinical practice.”

Discussion

We present a competency-based educational framework for
procedural sedation training and credentialing, grounded in the
procedural sedation literature, educational theory, and multi-
speciality consensus. Based on accepted patient outcomes (i.e.
optimal patient safety, effectiveness, psychological and
emotional well-being), we identify the knowledge, skills, and
attitudes that define procedural sedation competence and the
ongoing learning activities for improving and maintaining
competence that forms the minimum standard a professional
should meet to be entrusted to administer procedural sedation.

We believe that taking this educational perspective is an
important strength of our consensus statement. By consid-
ering sedation as an EPA, the decision regarding to whom
sedation can be safely entrusted must be based on the
demonstrable integration of competencies after a formal
training programme. Previous sedation guidelines, which are
primarily speciality-specific, define the safe practice of seda-
tion (i.e. patient evaluation, selection and preparation, vital
sign monitoring, drug selection and pharmacology, recovery
care), but do not specify the required competencies nor
address education, training, or certification requirements for
practitioners.’”” Our guideline is the first to directly address
the issues of training and credentialing in procedural sedation
and provides a standardised framework for competency-
based curriculum design.

We believe that our work is relevant for patients of all ages.
Although the majority of authors have a paediatric back-
ground, most of the authors have been involved in adult
sedation programmes and adult sedation guideline develop-
ment and research. In addition, our recommendations are
consistent with adult and paediatric studies and guidelines.

Our work has several limitations. Given the professional
backgrounds of the authors involved, our consensus gener-
ating process was informed by medical and dental expertise.
Therefore, our recommendations might be not fully applicable
for nurse sedation providers. Nurse-led sedation is subject to
local regulations regarding entrustment, independent prac-
tice, and degree of supervision. However, evidence suggests
that specially trained nurses, working within a well-organised
and supervised safety network, are able to administer safe and
effective sedation for adults and children. The necessary

competencies are essentially the same as presented in this
consensus statement.”! >392

A second limitation is that most of the literature relates to
North American and European settings, and most panel mem-
bers provide sedation in high-resource settings. In resource-
limited settings, some educational and monitoring resources
(e.g. capnography, ECG monitoring, simulation training, quality
improvement programmes) might not be available. However,
research on sedation safety in resource-limited settings sug-
gests that most of the competencies will be important to provide
responsible patient care.’”?°"%® Further, concepts such as
psychological safety and emotional well-being vary in content
between different cultural conditions.

Finally, a Delphi method has specific limitations
(e.g. participation selection bias, overreliance on expertise)
that might impact the wvalidity and reliability of final
consensus statements. Nevertheless, we believe that the pro-
cess was fair, transparent, and demonstrated a measurable
degree of final consensus.

This consensus statement is intended to form the basis for
standardisation of training and to inform guidelines and reg-
ulations regarding training, privileging, and credentialing of
procedural sedation practitioners. As such, it contributes to
further enhancement of the safety and quality of care in
patients undergoing procedural sedation.

Authors’ contributions

Formulation of study concept and design, literature review,
coordination of Delphi analyses, drafting of the manuscript,
and critical review of the manuscript: PLL, BSK, SMG
Methodologist for the project: SMG

Critical feedback at each Delphi cycle: LRC, EB, MGI, DWC, AA,
GA, MGR, FEB, KPM, JR, PSC

Approval of the final version of the manuscript: all authors

Declarations of interest

AA has performed sponsored phase 1 research for The Medi-
cines Company and Rigel Pharmaceuticals. He has performed
paid consultancy work for Johnson and Johnson, The Medi-
cines Company, Becton Dickinson, Ever Pharma, Philips, and
PAION (paid to institution). His research group has received
unrestricted research grants from Orion, Becton Dickson, and
Drager (paid to institution).

FEB has received research grants from the National Health
and Medical Research Council, Canberra, Australia, and the
Royal Children’s Hospital Foundation, Melbourne, Australia.

LRC has received research grants from the following Bra-
zilian foundations: Conselho Nacional de Desenvolvimento
Cientifico e Tecnolégico (CNPq), Coordenacao de Aperfeigoa-
mento de Pessoal de Nivel Superior (CAPES) e Fundacao de
Amparo a Pesquisa do Estado de Goids (FAPEG).

PSSC was supported by the Brazilian National Research
Scientific Research Council.

MGI has received travel support from Fresenius Kabi for
attending an advisory board meeting and giving a lecture on
intravenous anaesthesia (propofol). His department receives
academic support for a questionnaire survey on barriers to
TIVA use.

KPM has received support from Hospira for investigator
initiated studies and unrestricted educational support for
conferences.

The other authors have no conflicts to declare.



10 | Leroy et al.

Acknowledgements

We thank David A. Turner (vice-president of Competency-
Based Medical Education at the American Board of Pediat-
rics) for reviewing the manuscript and providing helpful
suggestions.

Appendix A. Supplementary data

Supplementary data to this article can be found online at
https://doi.org/10.1016/j.bja.2024.07.036.

References

1.

10.

American Society of Anesthesiologists. Practice guidelines
for moderate procedural sedation and analgesia 2018: a
report by the American society of anesthesiologists task
force on moderate procedural sedation and analgesia, the
American association of oral and maxillofacial surgeons,
American college of radiology, American dental associa-
tion, American society of dentist anesthesiologists, and
society of interventional radiology. Anesthesiology 2018;
128: 43779

. Green SM, Roback MG, Krauss BS, et al. Unscheduled

procedural sedation: a multidisciplinary consensus prac-
tice guideline. Ann Emerg Med 2019; 73: e51-65

. Riphaus A, Wehrmann T, Hausmann J, et al. Update S3-

guideline: "sedation for gastrointestinal endoscopy" 2014
(AWMF-register-no. 021/014). Z Gastroenterol 2016; 54:
58—-95

. Early DS, Lightdale JR, Vargo JJ 2nd, et al., ASGE Standards

of Practice Committee. Guidelines for sedation and anes-
thesia in GI endoscopy. Gastrointest Endosc 2018; 87:
327-37

. American Dental Association. Guidelines for teaching

pain control and sedation to dentists and dental students.
Available from: https://www.ada.org/-/media/project/
ada-organization/ada/ada-org/files/resources/library/
oral-health-topics/ada_sedation_teaching guidelines.pdf?
rev=913e67{8773a4e1a97d22{5e9e2844af&hash—=A88871F
807DB13548B91151F0810308C. [Accessed 1 July 2024]

. American Dental Association. Guidelines for teaching pedi-

atric pain control and sedation to dentists and dental students
2021. https://www.ada.org/-/media/project/ada-
organization/ada/ada-org/files/resources/library/oral-
health-topics/ada_guidelines_teaching pediatric_
sedation.pdf?rev=86a7c539ce9d4025bc2b291223
f35328&hash=2DF304CA67B8592C2290DE91E816726A.
[Accessed 1 July 2024]

. Cote CJ, Wilson S, American Academy of Pediatrics,

American Academy of Pediatric Dentistry. Guidelines for
monitoring and management of pediatric patients before,
during, and after sedation for diagnostic and therapeutic
procedures. Pediatrics 2019; 143, €20191000

. Sims M]J, Robinson LC, Titus MO, Jackson BF. Pediatric

emergency medicine training in procedural sedation: is it
time for a standardized curriculum? Pediatr Emerg Care
2021; 37: e1578-81

. Burger RK, Taylor TR, Chumpitazi CE, et al. Pediatric

emergency medicine fellowship procedural sedation
training: consensus educational guidelines. Pediatr Emerg
Care 2022; 38: 162—6

Hinkelbein J, Lamperti M, Akeson J, et al. European Society
of  Anaesthesiology @ and European Board of

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

Anaesthesiology guidelines for procedural sedation and
analgesia in adults. Eur J Anaesthesiol 2018; 35: 6—24
Leslie K, Moore J, Robertson C, et al. Regulating health
professional scopes of practice: comparing institutional
arrangements and approaches in the US, Canada,
Australia and the UK. Hum Resour Health 2021; 19: 15

Ten Cate O, Chen HC, Hoff RG, Peters H, Bok H, van der
Schaaf M. Curriculum development for the workplace
using entrustable professional activities (EPAs): AMEE
guide No. 99. Med Teach 2015; 37: 983—1002

Frank JR, Snell LS, Cate OT, et al. Competency-based
medical education: theory to practice. Med Teach 2010; 32:
638—45

Melino K. Structural competency in health care. Nurs Clin
North Am 2022; 57: 433—41

Lockyer ], Carraccio C, Chan MK, et al. Core principles of
assessment in competency-based medical education. Med
Teach 2017; 39: 609—16

Van Melle E, Frank JR, Holmboe ES, et al. A core compo-
nents framework for evaluating implementation of
competency-based medical education programs. Acad
Med 2019; 94: 1002—9

Ten Cate O, Gruppen LD, Kogan JR, Lingard LA,
Teunissen PW. Time-variable training in medicine: theo-
retical considerations. Acad Med 2018; 93: S6—11 (3S
Competency-Based, Time-Variable Education in the
Health Professions)

Harolds JA. Quality and safety in healthcare, part LXXII:
credentialing and privileging. Clin Nucl Med 2021; 46:
908-10

Ericsson KA. Deliberate practice and the acquisition and
maintenance of expert performance in medicine and
related domains. Acad Med 2004; 79(10 Suppl): S70—-81
Ericsson KA. Acquisition and maintenance of medical
expertise: a perspective from the expert-performance
approach with deliberate practice. Acad Med 2015; 90:
1471-86

Agarwal R, Kaplan A, Brown R, Cote CJ. Concerns
regarding the single operator model of sedation in young
children. Pediatrics 2018; 141, e20172344

Ericsson KA, Krampe RT, Tesch-Romer C. The role of
deliberate practice in the acquisition of expert perfor-
mance. Psychol Rev 1993; 100: 363—406

Hunt EA, Duval-Arnould JM, Nelson-McMillan KL, et al. Pe-
diatric resident resuscitation skills improve after "rapid cycle
deliberate practice" training. Resuscitation 2014; 85: 945—51
McGaghie WC, Issenberg SB, Barsuk JH, Wayne DB.
A critical review of simulation-based mastery learning
with translational outcomes. Med Educ 2014; 48: 375—85
Schumacher DJ, Cate OT, Damodaran A, et al. Clarifying
essential terminology in entrustment. Med Teach 2021; 43:
737—44

American Association of Medical Colleges. Core entrustable
professional activities for entering residency - curriculum de-
velopers guide 2014. https://store.aamc.org/downloadable/
download/sample/sample_id/63/%20. [Accessed 1]July 2024]
Ten Cate O, Taylor DR. The recommended description of
an entrustable professional activity: AMEE Guide No. 140.
Med Teach 2021; 43: 1106—14

Accreditation Council for Graduate Medical Education
(ACGME). Milestones. Available from: http://www.acgme.
org/acgmeweb/tabid/430/ProgramandInstitutional
Accreditation/NextAccreditationSystem/Milestones.aspx.
[Accessed 31 May 2022]


https://doi.org/10.1016/j.bja.2024.07.036
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref1
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref1
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref1
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref1
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref1
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref1
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref1
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref1
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref1
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref1
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref2
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref2
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref2
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref2
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref3
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref3
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref3
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref3
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref3
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref4
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref4
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref4
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref4
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref4
https://www.ada.org/-/media/project/ada-organization/ada/ada-org/files/resources/library/oral-health-topics/ada_sedation_teaching_guidelines.pdf?rev=913e67f8773a4e1a97d22f5e9e2844af&amp;hash=A88871F807DB13548B91151F0810308C
https://www.ada.org/-/media/project/ada-organization/ada/ada-org/files/resources/library/oral-health-topics/ada_sedation_teaching_guidelines.pdf?rev=913e67f8773a4e1a97d22f5e9e2844af&amp;hash=A88871F807DB13548B91151F0810308C
https://www.ada.org/-/media/project/ada-organization/ada/ada-org/files/resources/library/oral-health-topics/ada_sedation_teaching_guidelines.pdf?rev=913e67f8773a4e1a97d22f5e9e2844af&amp;hash=A88871F807DB13548B91151F0810308C
https://www.ada.org/-/media/project/ada-organization/ada/ada-org/files/resources/library/oral-health-topics/ada_sedation_teaching_guidelines.pdf?rev=913e67f8773a4e1a97d22f5e9e2844af&amp;hash=A88871F807DB13548B91151F0810308C
https://www.ada.org/-/media/project/ada-organization/ada/ada-org/files/resources/library/oral-health-topics/ada_sedation_teaching_guidelines.pdf?rev=913e67f8773a4e1a97d22f5e9e2844af&amp;hash=A88871F807DB13548B91151F0810308C
https://www.ada.org/-/media/project/ada-organization/ada/ada-org/files/resources/library/oral-health-topics/ada_sedation_teaching_guidelines.pdf?rev=913e67f8773a4e1a97d22f5e9e2844af&amp;hash=A88871F807DB13548B91151F0810308C
https://www.ada.org/-/media/project/ada-organization/ada/ada-org/files/resources/library/oral-health-topics/ada_sedation_teaching_guidelines.pdf?rev=913e67f8773a4e1a97d22f5e9e2844af&amp;hash=A88871F807DB13548B91151F0810308C
https://www.ada.org/-/media/project/ada-organization/ada/ada-org/files/resources/library/oral-health-topics/ada_sedation_teaching_guidelines.pdf?rev=913e67f8773a4e1a97d22f5e9e2844af&amp;hash=A88871F807DB13548B91151F0810308C
https://www.ada.org/-/media/project/ada-organization/ada/ada-org/files/resources/library/oral-health-topics/ada_guidelines_teaching_pediatric_sedation.pdf?rev=86a7c539ce9d4025bc2b291223f35328&amp;amp;hash=2DF304CA67B8592C2290DE91E816726A
https://www.ada.org/-/media/project/ada-organization/ada/ada-org/files/resources/library/oral-health-topics/ada_guidelines_teaching_pediatric_sedation.pdf?rev=86a7c539ce9d4025bc2b291223f35328&amp;amp;hash=2DF304CA67B8592C2290DE91E816726A
https://www.ada.org/-/media/project/ada-organization/ada/ada-org/files/resources/library/oral-health-topics/ada_guidelines_teaching_pediatric_sedation.pdf?rev=86a7c539ce9d4025bc2b291223f35328&amp;amp;hash=2DF304CA67B8592C2290DE91E816726A
https://www.ada.org/-/media/project/ada-organization/ada/ada-org/files/resources/library/oral-health-topics/ada_guidelines_teaching_pediatric_sedation.pdf?rev=86a7c539ce9d4025bc2b291223f35328&amp;amp;hash=2DF304CA67B8592C2290DE91E816726A
https://www.ada.org/-/media/project/ada-organization/ada/ada-org/files/resources/library/oral-health-topics/ada_guidelines_teaching_pediatric_sedation.pdf?rev=86a7c539ce9d4025bc2b291223f35328&amp;amp;hash=2DF304CA67B8592C2290DE91E816726A
https://www.ada.org/-/media/project/ada-organization/ada/ada-org/files/resources/library/oral-health-topics/ada_guidelines_teaching_pediatric_sedation.pdf?rev=86a7c539ce9d4025bc2b291223f35328&amp;amp;hash=2DF304CA67B8592C2290DE91E816726A
https://www.ada.org/-/media/project/ada-organization/ada/ada-org/files/resources/library/oral-health-topics/ada_guidelines_teaching_pediatric_sedation.pdf?rev=86a7c539ce9d4025bc2b291223f35328&amp;amp;hash=2DF304CA67B8592C2290DE91E816726A
https://www.ada.org/-/media/project/ada-organization/ada/ada-org/files/resources/library/oral-health-topics/ada_guidelines_teaching_pediatric_sedation.pdf?rev=86a7c539ce9d4025bc2b291223f35328&amp;amp;hash=2DF304CA67B8592C2290DE91E816726A
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref7
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref7
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref7
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref7
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref7
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref8
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref8
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref8
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref8
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref8
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref9
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref9
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref9
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref9
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref9
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref10
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref10
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref10
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref10
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref10
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref11
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref11
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref11
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref11
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref12
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref12
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref12
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref12
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref12
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref13
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref13
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref13
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref13
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref14
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref14
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref14
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref15
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref15
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref15
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref15
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref16
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref16
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref16
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref16
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref16
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref17
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref17
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref17
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref17
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref17
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref17
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref18
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref18
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref18
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref18
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref19
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref19
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref19
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref19
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref20
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref20
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref20
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref20
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref20
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref21
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref21
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref21
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref22
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref22
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref22
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref22
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref22
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref23
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref23
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref23
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref23
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref24
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref24
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref24
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref24
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref25
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref25
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref25
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref25
https://store.aamc.org/downloadable/download/sample/sample_id/63/%20
https://store.aamc.org/downloadable/download/sample/sample_id/63/%20
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref27
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref27
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref27
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref27
http://www.acgme.org/acgmeweb/tabid/430/ProgramandInstitutionalAccreditation/NextAccreditationSystem/Milestones.aspx
http://www.acgme.org/acgmeweb/tabid/430/ProgramandInstitutionalAccreditation/NextAccreditationSystem/Milestones.aspx
http://www.acgme.org/acgmeweb/tabid/430/ProgramandInstitutionalAccreditation/NextAccreditationSystem/Milestones.aspx

Procedural sedation competencies | 11

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

Van Tartwijk J, Driessen EW. Portfolios for assessment
and learning: AMEE Guide no. 45. Med Teach 2009; 31:
790—-801

Green SM, Irwin MG, Mason KP. International Committee
for the Advancement of Procedural S. Procedural sedation:
providing the missing definition. Anaesthesia 2021; 76:
598-601

Tanaka P, Marty A, Park YS, et al. Defining entrustable
professional activities for first year anesthesiology resi-
dents: a Delphi study. J Clin Anesth 2023; 88, 111116

Ann Preethy N, Somasundaram S. Safety and physiologic
effects of intranasal midazolam and nitrous oxide inha-
lation based sedation in children visiting Saveetha Dental
College and Hospitals, India. Bioinformation 2022; 18: 26—35
Cote CJ, Wilson S. Guidelines for monitoring and man-
agement of pediatric patients before, during, and after
sedation for diagnostic and therapeutic procedures.
Pediatr Dent 2019; 41: 26E—52E

Gall O, Annequin D, Benoit G, Glabeke E, Vrancea F,
Murat I. Adverse events of premixed nitrous oxide and
oxygen for procedural sedation in children. Lancet 2001;
358: 15145

Gomez-Manzano FJ, Laredo-Aguilera JA, Cobo-Cuenca Al,
et al. Evaluation of intranasal midazolam for pediatric
sedation during the suturing of traumatic lacerations: a
systematic review. Children (Basel) 2022; 9: 644

Gupta K, Chopra R, Kulkarni P. Use of pulse oximetry
during nitrous oxide- oxygen inhalation sedation:
mandatory or recommended? Eur Arch Paediatr Dent 2022;
23: 64752

Mourad MS, Santamaria RM, Splieth CH, Schwahn C,
Midani R, Schmoeckel J. Impact of operators’ experience
and patients’ age on the success of nitrous oxide sedation
for dental treatment in children. Eur ] Paediatr Dent 2022;
23: 1838

Roback MG, Green SM, Andolfatto G, Leroy PL, Mason KP.
Tracking and reporting outcomes of procedural sedation
(TROOPS): standardized quality improvement and research
tools from the international committee for the advance-
ment of procedural sedation. Br ] Anaesth 2018; 120: 164—72
Green SM, Leroy PL, Roback MG, et al. An international
multidisciplinary consensus statement on fasting before
procedural sedation in adults and children. Anaesthesia
2020; 75: 374—85

International Committee for the Advancement of Proce-
dural Sedation. ICAPS policy statement - defining sedation
competencies 2021. Available from: https://
proceduralsedation.org/wp-content/uploads/2016/09/
ICAPS-Policy-Statement-Defining-Sedation-
Competencies.pdf. [Accessed 1 July 2024]

International Committee for the Advancement of Proce-
dural Sedation. ICAPS policy statement: minimum required
skill sets. Available from: https://proceduralsedation.org/
wp-content/uploads/2019/03/ICAPS-Policy-Statement-
Minimum-Required-Skill-Sets.pdf. [Accessed 1 July 2024]
Institute of Medicine (US). Committee on standards for
developing trustworthy clinical practice guidelines. In:
Graham R, Mancher M, Miller Wolman D, Greenfield S,
Steinberg E, editors. Clinical practice guidelines we can trust.
Washington (DC): National Academies Press (US); 2011
Lenzer J, Hoffman JR, Furberg CD, loannidis JP. Guideline
Panel Review Working G. Ensuring the integrity of clinical
practice guidelines: a tool for protecting patients. BMJ
2013; 347: £5535

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

. Brouwers MC, Kho ME, Browman GP, et al. Agree I

advancing guideline development, reporting, and evalua-
tion in health care. Prev Med 2010; 51: 421—4

Qaseem A, Forland F, Macbeth F, Ollenschlager G,
Phillips S, Pvd Wees. Guidelines International Network:
toward international standards for «clinical practice
guidelines. Ann Intern Med 2012; 156: 525—31

JueJJ, Cunningham S, Lohr K, et al. Developing and testing
the agency for healthcare research and quality’s national
guideline clearinghouse extent of adherence to trust-
worthy standards (NEATS) instrument. Ann Intern Med
2019; 170: 480—7

Couloures KG, Beach M, Cravero JP, Monroe KK,
Hertzog JH. Impact of provider specialty on pediatric
procedural sedation complication rates. Pediatrics 2011;
127: e1154—60

Leroy PL, Schipper DM, Knape H]J. Professional skills and
competence for safe and effective procedural sedation in
children: recommendations based on a systematic review
of the literature. Int ] Pediatr 2010; 2010, 934298

Bray L, Carter B, Kiernan J, et al. Developing rights-based
standards for children having tests, treatments, exami-
nations and interventions: using a collaborative, multi-
phased, multi-method and multi-stakeholder approach
to build consensus. Eur J Pediatr 2023; 182: 4707—21
Connors JM, Cravero JP, Kost S, LaViolette D, Lowrie L,
Scherrer PD. Great expectations-defining quality in pedi-
atric sedation: outcomes of a multidisciplinary consensus
conference. ] Healthc Qual 2015; 37: 139—54

Manno M, Deiana S, Gabbani T, et al. Implementation of
the European society of gastrointestinal endoscopy
(ESGE) and European society of gastroenterology and
endoscopy nurses and associates (ESGENA) sedation
training course in a regular endoscopy unit. Endoscopy
2021; 53: 65-71

Minciullo A, Filomeno L. Nurse-administered propofol
sedation training curricula and propofol administration in
digestive endoscopy procedures: a scoping review of the
literature. Gastroenterol Nurs 2024; 47: 33—40

Slagelse C, Vilmann P, Hornslet P, Hammering A,
Mantoni T. Nurse-administered propofol sedation for
gastrointestinal endoscopic procedures: first Nordic
results from implementation of a structured training
program. Scand J Gastroenterol 2011; 46: 1503—9

Cabadas Avion R, Baluja A, Ojea Cendon M, et al. Effec-
tiveness and safety of gastrointestinal endoscopy during a
specific sedation training program for non-anesthesiolo-
gists. Rev Esp Enferm Dig 2019; 111: 199—-208

Hoffman GM, Nowakowski R, Troshynski TJ, Berens RJ,
Weisman §J. Risk reduction in pediatric procedural seda-
tion by application of an American Academy of Pediatrics/
American Society of Anesthesiologists process model.
Pediatrics 2002; 109: 236—43

Leroy PL, Nieman FH, Blokland-Loggers HE, Schipper DM,
Zimmermann L], Knape JT. Adherence to safety guidelines
on paediatric procedural sedation: the results of a
nationwide survey under general paediatricians in The
Netherlands. Arch Dis Child 2010; 95: 1027—30

Corbett G, Pugh P, Herre J, et al. Service evaluation of the
impact of capnography on the safety of procedural seda-
tion. Front Med (Lausanne) 2022; 9, 867536

Hadfield A, Thompson S, Hall J, Diaz-Navarro C. Percep-
tion of simulation training in emergencies for dental
sedation practitioners. Clin Teach 2018; 15: 52—6


http://refhub.elsevier.com/S0007-0912(24)00498-7/sref29
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref29
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref29
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref29
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref30
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref30
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref30
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref30
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref30
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref31
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref31
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref31
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref32
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref32
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref32
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref32
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref32
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref33
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref33
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref33
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref33
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref33
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref34
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref34
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref34
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref34
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref34
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref35
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref35
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref35
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref35
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref36
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref36
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref36
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref36
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref36
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref37
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref37
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref37
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref37
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref37
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref37
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref38
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref38
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref38
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref38
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref38
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref38
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref39
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref39
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref39
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref39
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref39
https://proceduralsedation.org/wp-content/uploads/2016/09/ICAPS-Policy-Statement-Defining-Sedation-Competencies.pdf
https://proceduralsedation.org/wp-content/uploads/2016/09/ICAPS-Policy-Statement-Defining-Sedation-Competencies.pdf
https://proceduralsedation.org/wp-content/uploads/2016/09/ICAPS-Policy-Statement-Defining-Sedation-Competencies.pdf
https://proceduralsedation.org/wp-content/uploads/2016/09/ICAPS-Policy-Statement-Defining-Sedation-Competencies.pdf
https://proceduralsedation.org/wp-content/uploads/2019/03/ICAPS-Policy-Statement-Minimum-Required-Skill-Sets.pdf
https://proceduralsedation.org/wp-content/uploads/2019/03/ICAPS-Policy-Statement-Minimum-Required-Skill-Sets.pdf
https://proceduralsedation.org/wp-content/uploads/2019/03/ICAPS-Policy-Statement-Minimum-Required-Skill-Sets.pdf
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref42
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref42
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref42
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref42
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref42
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref43
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref43
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref43
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref43
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref44
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref44
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref44
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref44
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref45
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref45
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref45
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref45
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref45
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref46
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref46
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref46
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref46
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref46
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref46
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref47
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref47
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref47
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref47
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref47
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref48
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref48
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref48
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref48
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref49
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref49
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref49
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref49
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref49
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref49
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref50
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref50
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref50
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref50
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref50
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref51
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref51
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref51
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref51
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref51
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref51
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref51
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref52
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref52
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref52
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref52
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref52
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref53
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref53
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref53
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref53
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref53
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref53
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref54
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref54
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref54
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref54
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref54
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref55
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref55
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref55
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref55
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref55
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref55
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref56
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref56
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref56
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref56
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref56
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref56
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref57
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref57
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref57
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref58
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref58
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref58
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref58

12 | Leroy et al.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

Ward DS, Williams MR, Berkenbosch JW, et al. Evaluating
patient-centered outcomes in clinical trials of procedural
sedation, part 2 safety: sedation consortium on endpoints
and procedures for treatment, education, and research
recommendations. Anesth Analg 2018; 127: 1146—54
Williams MR, Ward DS, Carlson D, et al. Evaluating patient-
centered outcomes in clinical trials of procedural sedation,
part 1 efficacy: sedation consortium on endpoints and
procedures for treatment, education, and research recom-
mendations. Anesth Analg 2017; 124: 821—-30

Brooks MA. Medical education and the tyranny of com-
petency. Perspect Biol Med 2009; 52: 90—102

Glass JM. Competency based training is a framework for
incompetence. BMJ 2014; 348: g2909

Langton SD, Blevins MB. An Entrustable Professional Ac-
tivities model for assessment of undergraduate compe-
tence in anesthesia and surgery: performance of the
assessment scheme and the impact of assessment timing
and variation in structure of teaching activities on student
outcomes. ] Vet Med Educ 2022; 49: 241—8

Tanaka A, Kondo T, Urushibara-Miyachi Y, Maruyama S,
Nishigori H. Development of entrustable professional ac-
tivities for residents rotating nephrology department in a
Japanese university hospital: a Delphi study. BMJ Open
2021; 11, e047923

Krmpotic K, Rieder MJ, Rosen D. Recommendations for
procedural sedation in infants, children, and adolescents.
Paediatr Child Health 2021; 26: 128—9

Davis N, Davis D, Bloch R. Continuing medical education:
AMEE education guide No 35. Med Teach 2008; 30: 652—66
Dolmans DH, Wolfhagen IH, Van Merrienboer JJ. Twelve
tips for implementing whole-task curricula: how to make
it work. Med Teach 2013; 35: 801—5

Van Merriénboer JJG, Kirschner PA. Ten steps to complex
learning. 3rd Edn. London, UK: Routledge; 2017

Foutch J, Jackson B, Titus MO, Taylor T. Assessment of
pediatric emergency medicine fellow competency in pro-
cedural sedation: an adjunct to the recently published
pediatric emergency medicine procedural sedation
training: consensus educational guidelines. Pediatr Emerg
Care 2022; 38: €1092—-3

Ambardekar AP, Walker KK, McKenzie-Brown AM, et al.
The anesthesiology milestones 2.0: an improved
competency-based assessment for residency training.
Anesth Analg 2021; 133: 353—61

Guest CB, Regehr G, Tiberius RG. The life long challenge of
expertise. Med Educ 2001; 35: 78—81

Hastings RH, Rickard TC. Deliberate practice for achieving
and maintaining expertise in anesthesiology. Anesth Analg
2015; 120: 449-59

Miser WF, Haynes J. Preparing for the 2019 ACGME com-
mon program requirements-what’s new? Ann Fam Med
2019; 17: 186—7

Ross S, Pirraglia C, Aquilina AM, Zulla R. Effective
competency-based medical education requires learning
environments that promote a mastery goal orientation: a
narrative review. Med Teach 2022; 44: 527—34

Van Merriénboer JJG, Kirschner PA. Domain-general skills.
In: Ten steps to complex learning. 3rd Edn. New York: Rout-
ledge; 2018. p. 27595

Bhatt M, Kennedy RM, Osmond MH, et al. Consensus-
based recommendations for standardizing terminology
and reporting adverse events for emergency department

77.

78.

79.

80.

81.

82.

83.

84.

85.

86.

87.

88.

89.

90.

91.

92.

procedural sedation and analgesia in children. Ann Emerg
Med 2009; 53: 426—435.e424

Mason KP, Green SM, Piacevoli Q, International Sedation
Task F. Adverse event reporting tool to standardize the
reporting and tracking of adverse events during proce-
dural sedation: a consensus document from the World
SIVA International Sedation Task Force. Br ] Anaesth 2012;
108: 13—-20

Ten Cate O, Carraccio C, Damodaran A, et al. Entrustment
decision making: extending Miller’s pyramid. Acad Med
2021; 96: 199—-204

Pisansky AJ, Beutler SS, Urman RD. Education and training
for nonanesthesia providers performing deep sedation.
Curr Opin Anaesthesiol 2016; 29: 499—505

Mulder H, Ten Cate O, Daalder R, Berkvens ]. Building a
competency-based  workplace curriculum  around
entrustable professional activities: the case of physician
assistant training. Med Teach 2010; 32: e453—9

Barsness KA. Achieving expert performance through
simulation-based education and application of mastery
learning principles. Semin Pediatr Surg 2020; 29, 150904
Donoghue A, Navarro K, Diederich E, Auerbach M,
Cheng A. Deliberate practice and mastery learning in
resuscitation education: a scoping review. Resusc Plus
2021; 6, 100137

Babl FE, Krieser D, Belousoff J, Theophilos T. Evaluation of
a paediatric procedural sedation training and credential-
ing programme: sustainability of change. Emerg Med ]
2010; 27: 57781

Cordovani L, Wong A, Monteiro S. Maintenance of certi-
fication for practicing physicians: a review of current
challenges and considerations. Can Med Educ ] 2020; 11:
e70—-80

Lightdale JR, Weinstock P. Simulation and training of
procedural sedation. Tech Gastrointest Endosc 2011; 13:
167-73

Miller GT, Motola I, Brotons AA, Issenberg SB. Preparing
for the worst. A review of the ADDIE simulation model
for disaster-response training. JEMS 2010; 35(suppl
11-13)

Motola I, Devine LA, Chung HS, Sullivan JE, Issenberg SB.
Simulation in healthcare education: a best evidence
practical guide. AMEE Guide No. 82. Med Teach 2013; 35:
e1511-30

Nucci A, Sforzi I, Morley-Fletcher A, et al. Quality
improvement initiative using blended in situ simulation
training on procedural sedation and analgesia in a pedi-
atric emergency department: better patient care at lower
costs. Simul Healthc 2022; 17: 299—307

Sauter TC, Hautz WE, Hostettler S, et al. Interprofessional
and interdisciplinary simulation-based training leads to
safe sedation procedures in the emergency department.
Scand ] Trauma Resusc Emerg Med 2016; 24: 97

Sordahl J, King IC, Davis K, et al. Interprofessional case
conference: impact on learner outcomes. Transl Behav Med
2018; 8: 927-31

Hoffmann AE, Leege EK, Plane MB, et al. Clinician and staff
perspectives on participating in practice-based research
(PBR): a report from the Wisconsin Research and Educa-
tion Network (WREN). ] Am Board Fam Med 2015; 28:
639—48

Bisanzo M, Nichols K, Hammerstedt H, et al. Nurse-
administered ketamine sedation in an emergency


http://refhub.elsevier.com/S0007-0912(24)00498-7/sref59
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref59
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref59
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref59
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref59
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref59
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref60
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref60
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref60
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref60
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref60
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref60
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref61
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref61
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref61
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref62
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref62
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref63
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref63
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref63
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref63
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref63
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref63
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref63
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref64
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref64
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref64
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref64
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref64
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref65
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref65
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref65
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref65
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref66
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref66
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref66
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref67
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref67
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref67
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref67
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref68
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref68
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref68
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref69
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref69
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref69
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref69
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref69
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref69
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref69
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref70
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref70
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref70
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref70
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref70
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref71
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref71
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref71
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref72
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref72
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref72
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref72
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref73
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref73
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref73
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref73
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref74
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref74
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref74
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref74
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref74
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref75
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref75
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref75
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref75
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref75
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref76
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref76
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref76
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref76
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref76
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref76
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref77
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref77
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref77
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref77
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref77
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref77
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref77
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref78
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref78
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref78
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref78
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref79
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref79
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref79
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref79
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref80
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref80
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref80
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref80
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref80
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref81
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref81
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref81
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref82
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref82
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref82
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref82
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref83
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref83
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref83
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref83
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref83
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref84
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref84
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref84
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref84
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref84
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref85
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref85
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref85
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref85
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref86
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref86
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref86
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref86
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref86
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref87
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref87
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref87
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref87
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref87
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref88
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref88
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref88
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref88
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref88
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref88
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref89
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref89
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref89
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref89
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref90
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref90
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref90
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref90
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref91
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref91
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref91
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref91
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref91
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref91
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref92
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref92

Procedural sedation competencies | 13

93.

94.

95.

department in rural Uganda. Ann Emerg Med 2012; 59:
268-75

Dumonceau JM, Riphaus A, Schreiber F, et al. Non-anes-
thesiologist administration of propofol for gastrointes-
tinal endoscopy: European society of gastrointestinal
endoscopy, European society of gastroenterology and
endoscopy nurses and associates guideline—updated june
2015. Endoscopy 2015; 47: 1175—89

Farrell MK, Drake GJ, Rucker D, Finkelstein M, Zier JL.
Creation of a registered nurse-administered nitrous oxide
sedation program for radiology and beyond. Pediatr Nurs
2008; 34: 29—-35. ; quiz 35—-26

Lin R, Lin H, Elder E, Cerullo A, Carrington A, Stuart G.
Nurse-led dexmedetomidine sedation for magnetic

96.

97.

98.

resonance imaging in children: a 6-year quality improve-
ment project. Anaesthesia 2023; 78: 598—606

Gelb AW, Morriss WW, Johnson W, et al. World health
organization-world federation of societies of anaesthesi-
ologists (WHO-WFSA) international standards for a safe
practice of anesthesia. Anesth Analg 2018; 126: 2047—55
Schultz ML, Melby A, Gray R, Evans FM, Benett S,
Niescierenko ML. Pediatric procedural sedation in African
clinical settings: a mixed methods study of African pro-
viders’ sedation practices. Afr ] Emerg Med 2023; 13: 204—9
Schwartz KR, Fredricks K, Al Tawil Z, et al. An innovative
safe anesthesia and analgesia package for emergency
pediatric procedures and surgeries when no anesthetist is
available. Int ] Emerg Med 2016; 9: 16

Handling Editor: Hugh C Hemmings Jr


http://refhub.elsevier.com/S0007-0912(24)00498-7/sref92
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref92
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref92
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref93
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref93
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref93
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref93
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref93
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref93
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref93
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref94
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref94
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref94
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref94
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref94
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref94
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref95
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref95
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref95
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref95
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref95
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref96
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref96
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref96
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref96
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref96
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref97
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref97
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref97
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref97
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref97
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref98
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref98
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref98
http://refhub.elsevier.com/S0007-0912(24)00498-7/sref98

	Procedural sedation competencies: a review and multidisciplinary international consensus statement on knowledge, skills, tr ...
	Editor's key points
	Methods
	Scope
	Definitions
	Educational framework
	Sedation categories
	Committee selection
	Literature searches
	Project organisation
	Evidentiary quality
	Delphi review

	Results
	What are the minimum competencies required for practicing procedural sedation?
	How is procedural sedation competence obtained?
	How is procedural sedation competence assessed?
	How should procedural sedation be privileged?
	How should procedural sedation competence be maintained?

	Discussion
	Authors’ contributions
	Declarations of interest
	Acknowledgements
	Appendix A. Supplementary data
	References


