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Abstract  Clinical  simulation  in  Intensive  Care  Medicine  is a  crucial  tool  to  strengthen  patient
safety.  It  focuses  on the  complexity  of  the  Intensive  Care  Unit,  where  challenging  clinical  situa-
tions require  rapid  decision  making  and  the  use  of  invasive  techniques  that  can  increase  the
risk of  errors  and compromise  safety.  Clinical  simulation,  by  mimicking  clinical  contexts,  is  pre-
sented as  essential  for  developing  technical  and  non-technical  skills  and  enhancing  teamwork
in a  safe  environment,  without  harm  to  the  patient.  in  situ  simulation  is  a  valuable  approach
to practice  in  realistic  environments  and  to  address  latent  security  threats.  Other  simulation
methods as virtual  reality  and  tele-simulation  are  gaining  more  and  more  acceptance.  Herein,
we provide  current  data  on  the  clinical  utility  of  clinical  simulation  related  to  improved  safety  in
the practice  of  techniques  and  procedures,  as  well  as  improvements  of  teamwork  performance
and outcomes.  Finally,  we  propose  the  needs  for  future  research.
© 2024  Elsevier  España,  S.L.U.  and  SEMICYUC.  All  rights  are  reserved,  including  those  for  text
and data  mining,  AI  training,  and  similar  technologies.
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Seguridad  del paciente,  ¿qué aportan  la  simulación  clínica  y la  innovación  docente?

Resumen  La  simulación  clínica  en  Medicina  Intensiva  es  un método  de  gran  utilidad  para
potenciar  la  seguridad  del paciente.  Permite  enfocar  sobre  la  complejidad  de la  asisten-
cia en  la  Unidad  de  Cuidados  Intensivos,  donde  se  han  de  afrontar  situaciones  críticas  que
requieren  decisiones  rápidas  y  técnicas  invasivas  que  pueden  aumentar  el  riesgo  de  errores.
La simulación,  al  reproducir  contextos  clínicos,  resulta  esencial  para  desarrollar  habilidades
técnicas y  conductuales,  y  potenciar  el  trabajo  en  equipo  en  un ambiente  seguro,  sin  daño  para
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paciente.  La  simulación  in  situ  es  un  enfoque  valioso  para  entrenar  en  entornos  de  trabajo
reales y  detectar  amenazas  latentes  de seguridad.  Nuevos  métodos  como  la  realidad  virtual
y la  tele-simulación  están  ganando  aceptación.  Se presentan  evidencias  de la  utilidad  de  la
simulación  clínica  para  mejorar  la  seguridad  de  técnicas  y  procedimientos,  el  rendimiento  de
los equipos  y  los resultados  clínicos.  Finalmente,  se  proponen  líneas  futuras  de investigación.
© 2024  Elsevier  España,  S.L.U.  y  SEMICYUC.  Se  reservan  todos  los  derechos,  incluidos  los  de
minería de  texto  y  datos,  entrenamiento  de IA  y  tecnologías  similares.

Introduction

Patient  safety  is  the  cornerstone  of  health  care  and  a pri-
ority  objective  of any  clinical  activity.1 It  has  been  over
two  decades  since  the  publication  of the  well-known  report
T̈o  Err  is Human:  Building  a Safer  Health  System.̈2 Since
then,  there  has  been  a growing  interest  in delving  into
the  origins  of  medical  errors.  As  a  result,  there  is  a push
to  teach  technical,  as  well  as  non-technical  or  behavioral
skills,  an  area  of  knowledge  that  has  received  little  atten-
tion  and  plays  an  important  role  in  patient  safety,  especially
in  emergency  situations.  The  health  care  system  should  be
seen  as  a  technical-social  system  with  complex  processes
and  interactions  where  medical  errors  are often  more  a
consequence  of  avoidable  system  failures  than  individual
practices.3 Providing  quality  care, based on  the  most  current
scientific  evidence,  ultimately  depends  on  the  competen-
cies of  professionals  and  the structure  of  the  system  in
which  they  work.  In this context,  medical  education  plays
an  essential  role  in making  sure  that  these  competencies
are  acquired.  The  Intensive  Care  Unit (ICU)  is  a care envi-
ronment  where  professionals  face complex  and changing
clinical  situations  that  require  rapid  decision-making  and
the performance  of  multiple  tasks  almost  simultaneously,
which  can  affect  care  and  communication,  increasing  the
risk  of  errors  and compromising  patient  safety.4 In  this  truly
challenging  environment,  clinical  simulation  offers  ethical
benefits  by providing  professionals  with  a  safe  and con-
trolled  environment  to  acquire  and  train  both  technical
and non-technical  skills, and  adds  effectiveness  by  provid-
ing  greater  precision  in training  and competency  evaluation.
Simulation  provides  new methods  for  teaching  error  mana-
gement  and  a  culture  of  safety.1,2 In  2007,  David  Gaba
already  pointed  out that  ‘‘the  use  of  simulation  to  improve
safety  will require  the  full integration  of  its  applications
into  the  structures  and  routine  practices  of  health care’’5;
however,  through  clinical  simulation,  its  use  has  not  been
widespread  or  systematized  adequately  to  harness  its  full
potential.  This  narrative  review  article  describes  the most
widely  used  methods  in clinical  simulation  and presents  the
most  updated  medical  evidence  on  its  utility  for developing
technical  and  non-technical  skills,  strengthening  teamwork,
promoting  patient  safety  in the ICU,  and  improving  clinical
outcomes.

Clinical  simulation

Clinical  simulation  is  a  technique  that mimics  clinical  prac-
tice  contexts  for  learning  without  risking  patient  safety.6

Its  practice  has  been associated  with  accelerated  learning
of  techniques  and  improvement  of  individual  performance,
teamwork,  and  clinical  outcomes.7---14 For decades,  medi-
cal  education  has  followed  the model: s̈ee  one,  do one,
teach  oneön real  patients.  Fortunately,  this  model  is  grad-
ually  being replaced  by  clinical  simulation,  where  health
care  professionals  can  train,  make  mistakes  without  risk-
ing  patient  safety,  learn  from  those  errors,  and improve
their  skills, resulting  in safer  and  more  effective  care  in real
situations.  Simulation  is  constantly  evolving,  drawing  from
various  disciplines  such  as  learning  theories,  didactics,  cog-
nitive  psychology,  technology,  and  patient  safety.15,16 It  is
based  on  Kolb’s  theory,  which  argues  that  although  experi-
ence  is  crucial  for learning  and  professional  development,
without  rigorous  reflection  on  our  actions,  performance
cannot  change.17 A practical  simulation  session  consists  of
several  stages:  1) briefing,  aimed  at guiding  participants  by
explaining  the methodology,  key  learning  points,  and the
advantages  and limitations  of  simulation  and  simulators,
which  is  an important  step  to  reinforce  the  participants’
psychological  safety18,19;  2)  action,  where  the  learner  or
team  faces  simulated  clinical  situations  designed  before-
hand  to  achieve  specific  learning  objectives;  3) debriefing,
which  involves  analyzing  observed  performance  to  promote
learning  through  reflection,  helping  participants  identify
gaps  in knowledge,  attitudes,  and  emotional  reactions  that
could  contribute  to  poor  performance.20,21 This  dialogue-
based reflection  technique  provides  deeper  and  more  lasting
learning.  Although there  are  different  debriefing  strategies,
there  is  no  evidence  that  one  is  superior  to  the  other.22,23

Within  debriefing  itself,  there  are  several  phases,  starting
by  inviting  participants  to  express  their  emotions  to  release
the  tension  generated  during the action  in the  simulated
scenario,24 to  focus  on  the  next  phase,  that  of  learning
per  se.  There  are different  conversational  styles  that each
instructor  can adapt  to their  personality.  The  most  popular
one  is  the  ‘‘good  judgment’’  debriefing,20 which  explores
with  curiosity  to  understand  the  mental  model on  which
participants’  decisions  are based  and  propose  constructive
solutions  for  learning.25,26 In the final  phase,  closure  or
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synthesis,  the teacher  needs  to  make  sure  that  students
have  achieved  the  learning  objectives  of the simulation
exercise.25 Medical  education  through  simulation  requires
instructors  who  are  not  only  trained  in  the subject  they
want  to  teach  but  also  knowledgeable  in  clinical  simula-
tion  and  conflict  resolution.  Instructors  must  be  empathetic,
create  emotionally  safe  environments,  have  active  listening
skills,  and  argumentative  capacity  to  lead  debriefing  ses-
sions  constructively.27 Effective  feedback  provided  by  the
instructor  will  eventually  change  performance,  shape  skills
and  knowledge,  and contribute  to  creating  the participant’s
professional  identity,  being  the  most  decisive  element  in
learning.  Although  high-technology  simulation  better  recre-
ates  reality,  it is  not  essential  to  achieve  relevant  objectives.
The  first  simulator  used  in health  care  was  recorded  back  in
1960,28 and  since  then,  its  development  has  been  constant
and  significant.  Currently,  there  are very  realistic  simulators
designed  to  train technical  skills,  such  as  partial  task  train-
ers,  and  clinical  skills  such  as  full-scale  simulators  (manikins)
that  can  be of low,  medium,  or  high  fidelity,  the latter  with
realistic  physiological  responses.29 Standardized  patients
(actors)  are  also  available.  The  choice  of simulator  will
depend  on  the  learning  objectives.  Currently,  clinical  simu-
lation  is  used  to  learn  new  techniques,  put  knowledge  into
practice,  acquire  individual  and teamwork  behavioral  skills,
identify  gaps  in the performance  of  ICU  professionals  and
during  specialized  training,  as  well  as  a  formative  and  sum-
mative  assessment  method  to  demonstrate  the  maintenance
of  professional  competencies.29---32 In  fact,  the American
Commission  for  some  specialties  such as  Internal  Medicine
and  Anesthesiology  incorporates  simulation  into  their  recer-
tification  programs.33,34

Simulation  can  be  conducted  in different  environments,
with  the  most  well-known  being  the Simulation  Center,
designed  to  reproduce  a variety  of clinical  scenarios,  includ-
ing  an  ICU.  In  the last  decade,  the  use  of in-situ  simulation
has  expanded,  which  is  conducted  in  a real  clinical  envi-
ronment  with  professionals  who  are working  at that  time.
Virtual  reality  (VR) simulation  has  also  been  developed,35---38

which  can  be defined  as  a three-dimensional  simulated  space
generated  by  a  computer  to  replicate  real or  imaginary
world  environments  and interactions  for various  purposes.  It
allows  the  user  to  ‘‘interact’’  and ‘‘immerse’’  themselves
in  a  virtual  environment,  apparently  real,  using  electronic
devices  such  as  virtual  reality  glasses,  handheld  controllers,
or  gloves  with  motion  tracking  sensors.  VR  seeks  to  pro-
vide  a  sense  of  presence  and action  in a  digital  environment
and  has  some  theoretical  advantages  compared  to  simula-
tion  with  manikins  and actors:  lower  cost,  more  accessible,
and  adaptable  to  training  needs,  activities  can  be  repeated
as  many  times  as  desired,  training  can  be  conducted  at  any
time  convenient  for  the  user,  and  volunteers,  consumables,
or  large  facilities  are  not required.  In  contrast,  simulation
with  manikins  and  standardized  patients  provides  a  more
authentic  experience  as  it  takes  place  in a real environment,
with  real  interaction  in the practice  of  techniques  and  equip-
ment management.  Manikins  allow  a complete  medical  team
to  train  in  complex  scenarios  of  effective  communication,
quick  decision-making,  and  coordination  among  different
professionals.  Group  learning  and direct  feedback  provided
by  expert  instructors  are a great  advantage.  The  choice
between  these  technologies  will  depend  on the  specific

training  objectives  and  the skills  that  need  to  be developed.
The  combination  of  both  technologies  can offer  a  com-
prehensive  and effective  approach  to  medical  education.
Finally,  since  the pandemic,  tele-simulation  has  also  been
promoted,39 with  a concept  very  similar  to  telemedicine.
All  modalities  have advantages  and  disadvantages,  but  they
share  their  usefulness  and  complementarity.

Training technical skills through clinical
simulation

In the field  of  intensive  care  medicine,  mastering  special-
ized  techniques  and procedures  is  of  paramount  importance.
These  practices  can  be associated  with  potentially  life-
threatening  adverse  events.  When  patient  safety  is  a
concern,  the  traditional  approach  of  ‘‘see  one,  do one,
teach  one’’  is  not  the  most  suitable  one, as  it may  entail  risks
due  to  inexperience  or  malfunctioning  equipment.  Acquiring
technical  skills  through  simulation  offers  a  safe  alternative,
facilitating  reflective,  repeated,  and  planned  practice  of
activities  of  increasing  complexity,  all  guided  with  specific
feedback.34 This  approach  helps  reduce  the  learning  curve
and  improves  the competence  of  intensive  care  physicians
and  nurses.  Training  technical  skills  with  partial  task  simula-
tors  is  an  effective  strategy  evidenced  in numerous  studies.
A  systematic  review  that  included  162  studies  concluded
that  simulation  was  more  effective  than  bedside  learning  in
12  invasive  procedures,  including  endotracheal  intubation
and  central  venous  catheterization.7 Another  meta-analysis
found  that  simulation  outperformed  other  teaching  meth-
ods  in the  acquisition  of  technical  skills  in  critical  care.8

The  effectiveness  of  learning  through  simulation  has  been
highlighted  in  different  studies  on  the following  common
techniques  in the  ICU:

•  Mechanical  ventilation  (MV):  Clinical  simulation  has
emerged  as  a  highly  effective  form  of learning  compared
to  traditional  methods,  especially  at  a  multiprofessional
level.40---42 It allows  handling  various  conditions  with  a real
mechanical  ventilator  and observing  the immediate  con-
sequences  of  actions,  offering  immediate  personalized
feedback.43 Training  through  clinical  simulation  in this
area  can  also  improve  clinical  outcomes,  as  demonstrated
by  the  decrease  in ventilator-associated  pneumonia  after
training  specific  protocols.44 The  use  of  virtual  reality
simulators41 and  tele-simulation  has  increased  recently
to  train  ventilator  management  in  institutions  lacking
experts  in  this field.45 In  conclusion,  simulation  pos-
itively impacts  MV  practice  by  creating  a controlled
and  safe environment  where  professionals  can  famil-
iarize  themselves  with  equipment,  gain  confidence  in
decision-making  in complex  situations,  provide  varied  and
realistic  scenarios,  optimize  interaction  with  the  ventila-
tor,  identify  areas  for improvement,  and  plan  professional
development  activities.

•  Vascular  access:  Simulation  has  proven  to  be effective
in learning  central  venous  catheter  placement,  offering
higher  success  rates than  traditional  methods.46,47 Addi-
tionally,  it has  shown  a  significant  reduction  in adverse
events,9 an increase  in  confidence  compared  to  conven-
tional  methods,  and  better  skills  transfer  to  the actual
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clinical  practice.48 It has  also  contributed  to  improv-
ing  compliance  with  insertion  protocols48 and reducing
the  incidence  density  of  catheter-related  bloodstream
infection.10

•  Other  invasive  procedures:  Airway  management  is
crucial  in critically  ill  patients,  often  needing  to  be  per-
formed  in  emergency  situations  with  limited  physiological
reserve,  making  prior  skill acquisition  indispensable.  A
meta-analysis  including  76  studies  and 5226  partici-
pants concluded  that  simulation  in airway  management
surpasses  non-simulation-based  training  in terms  of
satisfaction,  skill  acquisition,  and  patient  outcomes.11

Simulation  has  also  been  shown  to  be  effective  in
acquiring  and maintaining  skills  related  to  other  pro-
cedures  such  as  fiberoptic  bronchoscopy,  thoracentesis,
pleural  drainage,  pericardiocentesis,  cricothyroidotomy,
tracheostomy,  lumbar  puncture,  and paracentesis,  among
others.  Additionally,  it  allows  familiarity  with  asep-
tic  techniques,  understanding  the necessary  equipment,
mastering  the  appropriate  technique,  and  learning
maneuvers  to avoid  adverse  events.11,49---51

• Management  of advanced  medical  devices  and  life
support:  Safe  management  of devices  such as  pacemak-
ers,  defibrillators,  extracorporeal  membrane  oxygenation
(ECMO),  dialysis,  ultrasound,  infusion  pumps,  and vital
signs  monitors  is  essential  in  critical  patient  care. A
randomized  trial  involving  44  intensive  care  specialists
with  no  previous  experience  in ECMO  showed  that  the
group  trained  with  high-fidelity  simulation  acquired  more
knowledge  and  required  less  time  for  critical  action  com-
pared  to  the group  that  learned  based  on  experience.52

Some  programs  developed  for nursing  have achieved  sim-
ilar  results.53 At  the European  Congress  on  Extracorporeal
Life  Support  (EuroELSO,  London  2022),  43 simulation-
based  training  sessions  were  conducted  on  V V ECMO,
A---V ECMO,  mechanical  circulatory  support,  Impella,  renal
replacement  therapy  on ECMO,  cannulation  during  out-of-
hospital  ECPR,  and  problem-solving.  We  should mention
that  88%  of  the  400  participants  stated  that  the training
received  would change  their  routine  clinical  practice.54

The  use  of  point-of-care  ultrasound  (POCUS)  to  perform
rapid  assessments  of  organs  and  systems  has become  a
highly  valuable  skill in  ICUs.  Clinical  simulation  offers the
opportunity  to  practice  and  acquire  skills  in obtaining  and
interpreting  images  and  performing  ultrasound-guided  inva-
sive  techniques  to  reduce  adverse  events.55

Monitors  and  devices  used in ICUs  have  numerous  alarms.
Improving  knowledge  and proper  use  of them should  be a
priority  objective  in patient  safety  programs.  Many  alarm-
related  incidents  are attributed  to  fatigue  due  to  the large
number  of false  alarms.  However,  although  fatigue  can
certainly  contribute,  a  study  involving  30  ICU  nurses  who
performed  40  common  tasks  related  to  proper  monitoring
and  safe  alarm  management  in a simulated  environment
revealed  that  only  5% of  all  tasks  were  successfully  com-
pleted  by  all  nurses.  This  study  found poor  interaction
between  the  nurse  and  the monitor.  In  this  context,  train-
ing  in  monitor  use  and knowledge  of critical  monitoring
functions  through  simulation  improves  nurses’  response  to
alarms.56

Table  1 Key  points  of  CRM  model  (Crisis  Resource
Management).

1. Know  the  environment
2.  Anticipate,  plan
3. Call  for  help  early
4.  Leadership
5. Task  distribution
6. Mobilize  all  available  resources
7. Effective  communication
8.  Use  all available  information
9. Avoid  fixation  errors
10.  Cross-check
11.  Cognitive  aids
12.  Continuously  reassess
13. Good  teamwork.  Coordination
14.  Maintain  attention
15.  Dynamically  prioritize

Rall M, Gaba DM: Human Performance and Patient Safety, in
Miller 6th edition 2005.

Training non-technical skills  and teamwork
through clinical simulation

According  to  reports  from  the Joint  Commission,57 approx-
imately  68%  of  clinical  adverse  events  are due  to  human
factors.  These  factors  include,  among  others,  awareness  of
the  severity  of  the  situation,  lack  of  communication  and
coordination  within  teams,  errors  in decision-making  and
conflict  resolution,  as  well  as  failures  in planning.  These  ele-
ments  are part of non-technical  or  behavioral  skills,  which
are fundamental  for  effective  teamwork.58 Their  absence
represents  a  vulnerability  point in the quality  and  safety
of  any  health  care organization.  Currently,  there  are  dif-
ferent  programs  designed  to  acquire  knowledge  and  skills
to  improve  team  performance.59,60 Among  the methods  for
training  teamwork,  the most  used ones  are  CRM  (Crisis
Resource  Management),61,62 and TeamSTEPPS  (Team  Strate-
gies  and  Tools  to  Enhance  Performance  and  Patient  Safety).63

Studies  conducted  in  the field  of  Intensive  Care  Medicine
using  clinical  simulation  have  reported  improvements  in
behavioral  skills  such as  overall  teamwork,  leadership,  clin-
ical management,  knowledge,  communication,  and  safety
climate.12,64---67

CRM  aims  to  use  all  available  resources  in  a  coordinated
manner  to  optimize  patient  treatment  safety  and  the final
outcomes.  These  resources  include,  in addition  to  equip-
ment,  all  individuals  involved  in  the process,  with  their
skills,  attitudes,  and limitations.  It  is  about maximizing
the  use  of  all available  sources  of  information  and  train-
ing  health  care  professionals  to  detect  potential  adverse
events  before  they  occur,  intervene  effectively  when  they
appear,  and  mitigate  their consequences.  The  principles
commonly  addressed  in CRM  (Table  1)  can  be  summarized
as  knowledge  of  the working  environment,  awareness  of
the  severity  of  the  situation,  anticipation  and  planning,
leadership,  communication,  resource  utilization,  workload
distribution,  prioritization,  and  reassessment.62 Although
there  is  a  shortage  of tools to  quantify  their  actual  effects
on  patient  safety,68 this training  has  been  shown  to  improve
cognitive  and  interpersonal  behaviors  of  professionals  in
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Figure  1  On-site  Simulation  Program  at La  Fe  Hospital  ICU  in Valencia.

simulated  environments69 and  team  performance  in the
actual  workplace.12

Studies  conducted  in critical  care  units  have  shown
that  the  TeamSTEPPS  model  improves  professionals’  per-
ception  of  teamwork  and communication,70 attitudes,  and
performance.71 These  training  models  have  the poten-
tial  to  teach  how  to  detect  thinking  and  decision-making
errors  that  can contribute  to diagnostic  delays,  incorrect
treatments,  or  an inability  to  recognize  clinical  changes
that  anticipate  the occurrence  of  adverse  events.  Critical
thinking  and  information  sharing  are essential  to  prevent
these  dangers.  Murray  et  al.  demonstrated  a  significant
improvement  in  decision-making  after  training  this  skill  in
8  simulated  scenarios.72 There  are  also  specific  simulation-
based  tools  to improve  team  critical  thinking  and  error
management.73,74 Repeated  practice  in  a  simulated  envi-
ronment  increases  the  health  professionals’  confidence  in
making  critical  decisions  and  performing  complex  proce-
dures.  This  confidence  translates  into  more  accurate,  safe,
and  effective  care in real practice.  A study  conducted  on
severely  traumatized  patients  demonstrated  an improve-
ment  in  teamwork  and  the effectiveness  of real-time  care,
reducing  the  time  elapsed  from  patient  arrival  at  the
hospital  to  orotracheal  intubation,  CT scan, and  surgical
intervention.75 Simulation  is  also  useful  for training  pro-
fessionals  in the  activation  and application  of  emergency
response  protocols  such  as  cardiac  arrest,  stroke  code,  sep-
sis  code,  rapid  response  teams,  management  of  COVID-19
patients,  ECMO-CPR  code,  etc.,  as  it  allows  practicing  roles
and  protocols  in realistic  scenarios.

On-site  simulation

On-site  simulation  refers  to  conducting  clinical  simulation
sessions  in the actual  workplace  environment.  This  activity

aims  to  replicate  the conditions  and  challenges  of the  every-
day  clinical  environment  more  accurately.  It  can  simulate
anything  from  emergency  situations  to routine  procedures,
allowing  medical  and  nursing  staff  to  practice  clinical  skills,
make  decisions,  and work  as  a  team  in an environment
closely  resembling  reality.  This  approach  not only helps  to
refine  specific  skills  and  promote  teamwork  among  different
ICU  professionals  but  also  stands  out  for its  unique  ability
to  identify  latent  safety  threats  (LSTs)  that  may  go unno-
ticed.  Besides  training,  it is  a valuable  tool  for evaluating
professionals’  effectiveness  and  the  Department  organiza-
tion  to  address  problems,  prevent  medication  errors,  assess
systems  and  equipment,  and improve  communication.  Ulti-
mately,  on-site  simulation  emerges  as  an essential  pillar  for
raising  patient  safety  standards,  facilitating  a  smooth  tran-
sition  between  training  and  real clinical  practice.76 On-site
simulation  has  been  associated  with  a  perceived  increase
in  confidence,  improvements  in  patient  care  safety,  error
reduction,  and  positive  changes  in  attitudes  and  behaviors.77

A relevant  aspect  of  on-site  simulation  is  the  rate of  LSTs
identified  in different  scenarios.  In a study  focused  on  in-
situ  management  of  cardiac  arrests,  106  LSTs  were identified
in  74  conducted  simulations,  4 of  which  were  imminent
safety  threats.78 During  the COVID-19  pandemic,  some hos-
pitals  tested  workflows  and  care  locations  through  on-site
simulations,  allowing  them  to  identify  and  address  numer-
ous  LSTs  related  to  airway  management  and  other  safety
issues,  leading  to  changes  in equipment  and  protocols.79

Many  of the identified  LSTs  were  linked  to  communication,
medication,  and equipment  issues.  Implementing  an  on-site
simulation  program  requires  the Service’s  commitment  as
it  requires  time  and  involvement  of  a  certain  number  of
team  members.  Ideally,  it should  be integrated  into  the usual
clinical  schedule,  requiring  prior  planning.76 Some  centers,
after  conducting  pilot  programs,  have  expanded  their  use
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to  other  services  and  units,  suggesting  that  on-site  simula-
tion  is  sustainable  and  economically  viable.80 However,  the
potential  value  of  on-site  simulation  may  be  compromised
when  performed  in a  real and  active  clinical  environment,
with  possible  limitations  including  difficulty in  maintaining  a
safe  and  confidential  learning  environment,  engaging  staff  in
simulation  scenarios,  the  potential  to generate  safety  prob-
lems  (e.g.,  dirty  equipment  returned  to  patient  use),  and
lack  of  time  for  planning  and execution.76

Before  implementing  a  program  of  this  nature,  specific
needs  of each  ICU  must  be  identified,  highlighting  criti-
cal  areas  where  on-site  simulation  can  make  the greatest
difference  in patient  safety.  It is  recommended  to start
with  simple  scenarios  and  gradually  increase  their  complex-
ity,  including  risky  situations  and  specific  ICU-threatening
events.  It  is essential  to  involve  the entire  team  in the
process,  provide  constructive  feedback  after  each session
to  analyze  performance,  identify  areas  for  improvement,
propose  solutions  and  also  highlight  practices  that  were  con-
ducted  safely  (Fig.  1).

Conclusions

Clinical  simulation  emerges  as  a  highly  effective  method
for  acquiring  professional  competencies  in  the  field  of
Intensive  Care  Medicine,  with  a direct  impact  on  patient
safety.  In  the on-site  modality,  precise  recreation  of  sce-
narios  in  the  real workplace  environment  provides  valuable
resources  to  the entire ICU  team  to  address  the complex-
ity  of  different  Intensive  Care  Medicine  scenarios.  Training
in  technical  and  non-technical  skills  and teamwork  empow-
ers  intensivists  and  nurses  to  make  informed  decisions,
communicate  effectively,  and collaborate  in critical  situa-
tions  where  little  information  is  available,  and  quick  and
accurate  decisions  are required.  The  combination  of var-
ious  simulation  environments  such  as  virtual  reality  and
telemedicine  expands  training  options,  ensuring  compre-
hensive  preparation  and  higher  quality  and safer  patient
care.  Finally,  although  research  in this field  has  some limita-
tions  such  as  lack  of  standardization  of  training  techniques
and  outcome  measurement  methods,  the  available  evidence
strongly  recommends  the  integration  of  clinical  simulation
into  the  safety  system  of  Intensive  Care  Medicine  services,
in  specialist  training  programs  in  Intensive  Care  Medicine,
professional  recertification  programs,  and  also  as  training  in
the  clinical  practice  of  teams.  The  most immediate  objec-
tives  in  this  field  are to  assess  the  long-term  sustainability
of these  programs  and  quantify  the real  impact  on  clinical
outcomes.
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