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Abstract

Sedation for invasive procedures is given for various clinical purposes to patients of
all ages worldwide. However, sedation is a continuum to general anesthesia and con-
tains severe inherent risks leading to mortality. Providing a simulation-based seda-
tion training course (SEDTC) to various medical staff could be an effective strategy
to improve patient and medical safety associated with sedation. The SEDTC gener-
ally includes basic airway management such as upper airway obstruction release or
rapid response action toward excessive sedation, utilizing problem-based learning
or simulators. However, participation alone in the SEDTC can only achieve Level 1
(reaction) or 2 (learning) in the Kirkpatrick model. A patient safety improvement
of Level 3 (transfer) or 4 (result) of the Kirkpatrick model can be achieved when
all members related to sedation undergo experiential learning and reach a consen-
sus. Accordingly, in-hospital interprofessional SEDTC focusing on a resilience ap-
proach is essential to achieve effective sedation patient safety in Level 3 or 4 of the

Kirkpatrick model.
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The main purpose of sedation for invasive procedures is
the application of sedative or analgesic drugs to diminish
anxiety and attenuate pain to provide an appropriate de-
gree of amnesia or decreased awareness. Another important
purpose of sedation for invasive procedures is to minimize
patient motion, to allow doctors to perform necessary diag-
nostic or therapeutic procedures.'

Sedation for invasive procedures is different from monitored
anesthesia care, which must be provided by anesthesiologists. In
contrast, sedation for invasive procedures can be provided not
only by anesthesiologists but also by nonanesthesiologists.>*

Sedation for invasive procedures is given for vari-
ous clinical purposes to patients of all ages worldwide.

interprofessional, patient safety, procedural sedation, resilience, simulation

However, sedation is a continuum to general anesthesia
and contains severe inherent risks leading to mortality,
and it is not always possible to predict how an individual
patient will respond.>®

One report on closed claims showed that the most com-
mon adverse effect or injury during procedural sedation is
respiratory depression due to over-sedation.”

PROCEDURAL SEDATION
GUIDELINES FOR NONANESTHESIOL
OGISTS

Whiledoctorstrytotarget depth of sedation, theactuallevel
of sedation can unexpectedly fluctuate and sometime col-
lapse, because the metabolism or response to drugs differs
individual by individual. In 1996, the Practice Guidelines
for Sedation and Analgesia by Non-Anesthesiologists
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(ASA-SED) was reported by the American Society of
Anesthesiologists. The ASA-SED were updated in 2002
and 2018.>'° This guideline strongly recommends that
patient monitoring should be performed continuously
by medical staff who are not directly involved in the pro-
cedure.® The ASA-SED provides recommendations and
warnings for nonanesthesiologists to provide safe sedation
and analgesia. Moreover, they define and emphasize that
sedation is a continued general anesthesia. Thus, high-
quality and safe sedation necessitates preoperative patient
examination especially on airways, sufficient fasting time
set-up, appropriate monitoring including verbal response
to patient, adequate emergency equipment, compliance
with drug administration principles, and validation of
discharge criteria. In addition, all medical staff related to
procedural sedation should always be aware that the level
of sedation changes according to the circumstances.

SIMULATION-BASED SEDATION
TRAINING APPLICATION FOR
PATIENT SAFETY IMPROVEMENT

Nontechnical skill is usually regarded as an essential com-
ponent of patient or medical safety management, including
sedation.'’ Deficiencies in nontechnical skills can increase
the error risk, leading to adverse events or outcomes.'> One
effective method for patient or medical safety improvement
is simulation-based education (SBE). Simulation-based edu-
cation has been shown to be a valuable and effective instruc-
tional tool for both technical and nontechnical skills, as well
as behavior-based crisis management skills.'* For example,
SBE can contribute to rapid response system education on
excessive sedation as this educational method could be used
to acquire excessive sedation-related technical or nontechni-
cal skills.”?

The primary risk associated with excessive sedation
is respiratory suppression or airway obstruction, which
frequently leads to hypoxia. The first step in the rapid re-
sponse when responding to excessive sedation is to notice
hypoventilation leading to hypoxia through patient obser-
vation or technical monitoring. The next action for med-
ical staff in the clinical situation is to activate the rapid
response system (call for help), give high-flow oxygen to
sedated patients, and perform airway management to re-
lease the upper airway obstruction utilizing manual air-
way maneuvers or sometimes assist using bag-valve-mask
ventilation." Furthermore, antagonist administration
may treat respiratory suppression if some opioids or ben-
zodiazepines are administered. Thus, nontechnical skill
development is warranted.

As analgesic and sedative doses and matching differ by
each invasive procedure or institution, SBE on sedation
safety for invasive procedures should include not only situ-
ational awareness but also effective communication to team
members, including rescuers, regarding administered drugs.

Thus, the SBE in each sedation department should include
the following learning outcomes or medical safety purposes.

1. Constructing a patient or medical safety system that
includes basic monitoring to recognize emergency respi-
ratory suppression and activation of the rapid response
system.

2. Establishing the rapid access to airway rescue devices for
release of airway obstruction or respiratory suppression.

3. Establishing the rapid response system to respiratory sup-
pression by excessive sedation.

4. Installing the “excessive sedation” specific rescue box in
each department. The rescue box should contain conven-
tional resuscitation drugs, airway rescue devices (orotra-
cheal or nasotracheal airway, supraglottic device, and so
on), and antagonists (flumazenil or naloxone).

5. Establishing postsedation monitoring obligations and de-
termine the standards for discharge.'>"®

Off-the-job training utilizing SBE training applications
can enhance the patient or medical safety to diminish
sedation-related complications."”

CURRENT LIMITATIONS OF SEDTC
IN JAPAN

There are various reports of SEDTCs for procedural sedation
safety focusing on the rapid response system to excessive
sedation and its prevention.'®" These training courses are
mainly developed by critical care doctors, such as anesthe-
siologists or emergency doctors, which suggests that critical
care doctors who are familiar with respiratory or circulation
crisis management play an essential role in safety sedation
risk management systems.”’ From the viewpoint of patients
or medical safety, participants of SEDTC are expected to ac-
quire competency on: (1) appropriate sedation preparation,
(2) emergency rapid response to drug-induced hypoxia, and
(3) effective team communication skills.??

One problem associated with the present SEDTC in
Japan is the adaptability to each sedation situation. As pro-
cedural sedation is performed in various medical environ-
ments, such as emergency departments or endoscopy rooms,
it is sometimes difficult for the participants to apply the
competency to their own medical environments. To over-
come this problem, in-hospital SEDTC can be one possible
solution. Another nonnegligible problem associated with
current SEDTC is the lack of team resilience. Individual
medical staff such as doctor or nurse participation in pub-
lic SEDTC courses cannot cultivate team resilience. For the
improvement of safety management of sedation, not only
interprofessional knowledge sharing on sedation or rescue
techniques but also reconstruct the system of sedation. For
example, all medical staff related to procedural sedation are
expected to acquire sufficient sedation principles and safety
management understanding. Thus, further interprofessional
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approaches, including resilience, are warranted for SEDTC
in Japan.

NEED FOR INCORPORATING
RESILIENCE COMPETENCIES
IN SEDTC

Rapid response training has been developed to be an
evidence-based method to ensure patient and medical safety
to enhance clinical outcomes.” Although rapid response
team performance is not uniform in each department, rapid
response training in SEDTC should emphasize sedation-
related emergency and treatments. For including emergency
response team competency in SEDTC, we should focus at-
tention on the resilience of individual team members.****

A recent report showed that staff resilience plays an es-
sential role in the development of overall patient safety.*®
As resilience of medical staffs can facilitate improvements
in interprofessional teamwork, applications, safety climate
development plays a central role in effective rapid response
team function.””** While individual teamworking skills and
competencies, SBE can be an effective method to develop
resilience in various medical teams. Resilience training re-
quires instruction that is developed for organizational and
individual procedures or department characteristics that
are unique to the emergency response team context. These
characteristics can be applied to SEDTC because the train-
ing mainly focuses on the rapid response system to excessive
sedation. A wide variety of settings, including magnetic res-
onance imaging rooms, emergency departments, endoscopy
rooms, and operating rooms represent unique situations that
require customized team training solutions incorporating
individualized resilience components.

& SURGERY

One expected competency associated with sedation for
invasive procedures can be derived from SBE that incor-
porates airway rescue techniques and nontechnical skills
such as communication or situational awareness. Another
important sedation team competence is team resilience
that supports effective approaches to medical emergen-
cies associated with sedation-related complications. Rapid
response teams to excessive sedation are required to be
adaptable and individuals must be resilient. Accordingly,
SBE can provide the requisite training in team adaptability
and individual team member resilience during responses
to medical emergencies associated with sedation (Figure 1).
As team member resilience should be developed in each se-
dation department, in-hospital type SEDTC application is
warranted. I believe that in-hospital SEDTC that includes
resilience as an explicit teamwork training objective can
enhance mutual understanding or shared consensus, lead-
ing to overall team performance associated with proce-
dural sedation.

POSSIBILITY OF INTERPROFES
SIONAL IN-HOSPITAL OFF THE
JOB TRAINING FOR IMPROVING
PROCEDURAL SEDATION SAFETY

The Kirkpatrick model has been applied over the decades as
the major framework for evaluating education or training
outcomes. Various evidence regarding the efficacy of various
methods in professional health-care training has been accu-
mulated on the utility of the Kirkpatrick model.?® Increased
medical staff competency in the patient or medical safety
domain has been demonstrated following conventional SBE
courses.

Problems associated with sedation
in the department

¥

Emergency
doctors

Mutual
understanding

Simulation training

Anesthesiologists

Medical
engineers

Pharmacists

Shared
consensus

Team work with resilience
(interprofessional communication)

Procedural sedation safety improvement

FIGURE 1

Efficacy of simulation-based sedation training courses for patients and patient safety improvement for practical procedural sedation.
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However, the outcomes measured after conventional
SBE courses have been largely limited to Kirkpatrick Level
1 (reaction) and 2 (learning) measures. While knowledge,
skills, and attitudes regarding patient or medical safety
should be “seeded” within organizations by key team
members who participate in patient safety training incor-
porating SBE, the majority of individuals in the hospital
who did not undertake SEDTC are not aware of patient
safety related to sedation. Thus, individual training, while
necessary, is insufficient to elicit remarkable changes in
outcomes by the entire professional health-care workforce.
In other words, participation in the SEDTC as an individ-
ual can only achieve Level 1 or 2 in the Kirkpatrick model.
To develop significant improvement leading to patient
or medical safety system outcomes, entire dissemination
and adoption of attitudes and skills throughout the entire
workforce is essential.

Patient safety improvement reaching Levels 3 or 4 of the
Kirkpatrick model can be achieved when all members relat-
ing to sedation undergo experiential learning and reach a
consensus associated with team resilience. Similarly, achiev-
ing Kirkpatrick Level 4 (Figure 2) through the patient or
medical safety educational program requires interprofes-
sional consensus and subsequent actions. The in-hospital in-
terprofessional scenario-based SBE utilizing problem-based
learning and discussion or simulators for sedation safety for
invasive procedures can support smooth consensus build-
ing, leading to team resilience.

Development of skilled facilitators for patient safety SBE
within individual hospitals is urgently required to realize
and measure effective outcomes of in-hospital patient safety
programs. In other words, to achieve Level 3 or 4 of the
Kirkpatrick model in each clinical sedation environment,
in-hospital interprofessional SEDTC is needed (Figure 2).
The updated 2018 ASA-SED recommends that patient or
medical safety improvement action associated with proce-
dure sedation should be performed by all teams in the hos-
pital. This idea is consistent with the idea that in-hospital
interprofessional SBE can facilitate resilience and patient
or patient safety improvements associated with procedural
sedation.

evel 4 Result ‘Interprofessional’ sedation training ]

L ‘Individual’ sedation training
Level 1 Response
N\

FIGURE 2 In-hospital interprofessional simulation can achieve
Kirkpatrick model Level 3 or 4 in procedural sedation patient safety
improvement.

Level 3 Behavior

Level 2 Learning

Certainly, there are several barriers for introducing in-
hospital SEDTC. First, it is sometimes difficult to keep train-
ing times and adjust interprofessional schedules for SBE. The
support and understanding of the stakeholders are essential.
Second, training scenario should be developed that are ap-
propriate to the sedation environment. The SBE specialist
and medical safety trainer should collaborate to establish the
training scenario. Finally, it is sometime difficult for various
medical staff to cultivate the motivation for improving seda-
tion safety. Continuous sedation medical safety emphasis is
warranted.

The learning purpose should be decided based on com-
mon interprofessional problems associated with sedation.
Utilizing in-hospital simulation, department medical staff
can discuss the problem and arrange to obtain technical and
nontechnical skills on prevention or rapid response when
dealing with excessive sedation. Critical care doctors such as
anesthesiologists or emergency physicians play a vital role in
facilitating these in-hospital SEDTCs. Critical care doctors
should also participate in the course to demonstrate appro-
priate rapid response techniques and protocols. Continuous
in-hospital SEDTC can develop attitudes in various medi-
cal professionals associated with SEDTC little by little but
steadily.

After completing the in-hospital SEDTC, a mutual un-
derstanding and shared consensus among staff can help to
develop team resilience toward procedural sedation in the
department. Continuous effort and study on the effects of
such in-hospital patient safety system improvement is war-
ranted in the future.

CONCLUSION

Several SEDTC programs have been developed by critical
care doctors for patients and patient safety improvement.
To overcome the limitations of present SEDTCs, in-hospital
interprofessional off-the-job training focusing on resilience
is required for practical safety improvement in each proce-
dural sedation environment.
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