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Intervention 
Duration of  
CRM Training Target group 

Number of 
participants per 
group/course Trainer qualification 

Level of 
Evaluation 

Armbruster et al. (2014), Germany 

Simulation based training: 25 simulated scenarios per course. Emergency 
scenarios from internal medicine, neurology, psychiatry, obstetrics, 
paediatrics, and traumatology.  

3 days  Physicians in 
preparation for 
deployment in the 
emergency medical 
system 

12 per course Experience in anaesthesiology, 
emergency medicine, and 
simulation. Mostly also certified in 
emergency medical training 
formats like ERC, ALS, ATLS, 
PHTLS, or EPLS. 

1 

Batchelder et al. (2009), United Kingdom 

Training in preparation for joining physician-paramedic teams to deliver 
pre-hospital emergency anaesthesia and critical care.  

Course included 43 full-immersion simulations involving aspects of pre-
hospital critical care. It also included group discussions, practical sessions, 
tutorials, lecture-based teaching sessions and final assessment. The content 
of these interventions is not reported but CRM behaviours were one of 
three areas of evaluation.  

12-day training 
course  

Physician-paramedic 
teams with 
appropriate 
backgrounds 

6 paramedics and 
6 physicians 

“Experienced pre-hospital 
physicians and paramedics” 

2 

Blum et al. (2004), USA  

Anaesthesia crisis resource management curriculum, content: Leadership, 
communication skills, management of personnel and resources, decision-
making, resident supervision. 

1-day training  
session 

Target audience were 
approximately 300 
academic 
anaesthesiology 
faculty-members of 
four hospitals 

3 - 6 participants 
per training 
session 

n/a 

“staff of our simulation centre” 

1 

Brock et al. (2013), USA  

Simulator team training with three optional focal areas for simulated 
scenarios in adult acute care, paediatric, or obstetric cases: Didactic 
instruction on patient safety and communication skills adapted from 
TeamSTEPPS, 3 simulated exercises of 15 min duration, each scenario 
followed by a facilitated debriefing session. 

 
 
 
 
 
 
 
   

4 hours  Students in medicine, 
nursing, pharmacy, 
and physician 
assistance 

n/a n/a 1, (3*) 

* Post-course 
questionnaire 
was 
administered 
immediately 
after the 
training for 
evaluation. 
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Intervention 
Duration of  
CRM Training Target group 

Number of 
participants per 
group/course Trainer qualification 

Level of 
Evaluation 

Catchpole et al. (2010), United Kingdom ◪ 

Aviation-style teamwork training. Series of interactive modules, lectures 
and discussions included: Team working, communication, leadership, 
basic cognition, situational awareness, decision-making, briefing, and 
debriefing. 

1 - 2 days Teams who deliver 
surgical care 

n/a “The intervention team consisted of 
2 aviation trainers both of whom 
had experience on related surgical 
research in operating theatres, and 
the evaluation team consisted of 2 
experienced HF observers” 

2* 

* SAQ pre-test 
but no post-test 
reported. This 
study is 
therefore not 
considered to be 
on evaluation 
level 3 here. 

Chan et al. (2016 - Int J Med Educ), Hong Kong 

Classroom-based training for behavioural strategies to strengthen 
participants skills through team building games and open discussions on 
the topics: leadership, communication, assertiveness (as communication 
skill), and situational awareness. Each session began with a brief 
introduction, followed by various games, video clips, discussion and 
exercises. 

5 hours Healthcare 
professionals (nurses 
and doctors) from 
multiple departments 
who worked as a 
team and provided 
direct care for the 
patients 

n/a* 

* For 12 trainings in 
total 164 course 
participants were 
reported 

“Two CRM certified instructors” (3*) 

* Not reported 
when the post-
course 
questionnaire 
was 
administered. 

Chan et al. (2016 - Hong Kong Med J), Hong Kong 

A CRM curriculum was developed by surveying the healthcare staff of a 
hospital. The training consisted of a lecture introducing the background of 
CRM, exercise, and simulation training with two scenarios followed by a 
debriefing session.   

n/a Multiple high-risk 
departments 
(Obstetrics and 
Gynaecology; 
Anaesthesiology and 
Operating Theatre 
services; Intensive 
Care Unit; Accident 
and Emergency) 

n/a “Experienced certified CRM 
trainers”; 3-day on-site CRM train-
the trainer workshop 

1 

Clay-Williams et al. (2013), Australia  

Randomised controlled trial with a) CRM-based classroom course, b) one-
day CRM style simulation-based training, or c) classroom training 
followed by simulation-based training. 

Military aviation CRM knowledge, skills and attitudes were translated into 
learning outcomes for healthcare.   

1 day Health professionals 
in acute hospital 
settings 

Up to 10 per 
course 

n/a 2, 3 
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Intervention 
Duration of  
CRM Training Target group 

Number of 
participants per 
group/course Trainer qualification 

Level of 
Evaluation 

Clay-Williams et al. (2014), Australia  

Communication and situational awareness workshops for healthcare 
workers in a tertiary hospital.  

Programme consisted of 4 short modules, covering: Communication, 
situational awareness, task management, decision-making, and leadership. 

Training methods: Facilitated discussion of healthcare teamwork 
behaviours presented on video vignettes, case studies of adverse events, 
role-plays, practice of assertiveness and conflict resolution techniques. 

Modules delivered in 
2-hour workshops  

Health professionals n/a n/a (1*), (3*) 

* Qualitative 
evaluation, no 
quantitative 
data reported. 

Clay-Williams & Braithwaite (2015), Australia  

Article draws from the same data set as Clay-Williams et al. (2013).* 

* Only information differing from the 2013 article of the same authors (above) is 
summarised in this line. 

(see above)  (see above) Up to 15 learners 
per course 

Facilitators who were trained in 
facilitation for small groups 

(1*) 

* Qualitative 
data from 
interviews are 
reported 
narratively. 

Coppens et al. (2017), Belgium 

Study to investigate the effectiveness of CRM and debriefing in 
resuscitation education for nursing students.  

Intervention group received a 30-min course on 15 CRM principles, 
followed by a 15-min simulation training, a 45-min debriefing, and a 
second simulation training.  

2 hours Nursing students 3 - 5 per group “The simulation team consisted of 
two emergency doctors and four 
teachers from the nursing course. 
Everyone participated in the 
operator course of Laerdal; five of 
them also took the European 
Simulation Instructors Course” 

1, 2 

Duclos et al. (2016), France 

CRM trainings were provided in 16 hospitals. The first training session 
focused on situational awareness, team synergy and interpersonal 
communication. Additionally, important safety principles were illustrated 
using videos, with a special focus on surgical checklist use and briefings. A 
second training session, within a 6-month interval, was tailored to the 
needs of each site. 

Two half-day  
sessions 

Operating room staff 
within surgical 
departments 

n/a “A duo of trainers, including a 
consultant in CRM from the 
aviation industry and a surgeon 
experienced in the field of 
healthcare quality” 

4 
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CRM Training Target group 

Number of 
participants per 
group/course Trainer qualification 

Level of 
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Fransen et al. (2017), Netherlands 

From 24 obstetric units, CRM trainings were provided in 12 units for the 
intervention group.   

The learning objective of the training concerned the improvement of CRM 
and communication skills between team members in obstetric emergencies. 
Topics were: leadership and role clarity, distribution of workload, 
decision-making, situational awareness, directed and closed-loop 
communication, prevention and management of fixation errors, and 
handover via SBAR.  

Approximately 80% of the training course was spent on teamwork skills 
and the remaining 20% on medical technical skills. Five clinical scenarios 
were presented with an increasing difficulty level to provide the 
opportunity to rehearse teamwork skills. 

8 hours Multi-professional 
staff of obstetric units 

3 - 9 “All facilitators with a medical 
background underwent instructor 
training for facilitating a 
simulation-based team training 
course (European Simulator 
Instructor Course provided by 
EUSIM) and some of them took an 
additional instructor course 
(Generic Instructor Course 
provided by MOET). The 
communication experts were 
experienced team coaches working 
for an international company 
specialised in learning and 
development.” 

4 

Grogan et al. (2004), USA  

CRM-based safety training including lectures of concepts and principles on 
CRM and case studies involving role-playing in simulated scenarios.  

Training emphasises six key areas: Managing fatigue, creating and 
managing a team, recognising adverse situations, cross-checking, 
communication techniques, developing and applying shared mental 
models for decision-making, giving and receiving performance feedback. 

8 hours Clinical teams from 
the trauma division, 
emergency 
department, 
operating room, 
cardiac 
catheterisation 
laboratory, and 
hospital 
administration 

n/a “(…) a commercial vendor of Crew 
Resource Management, who 
adapted cockpit-based, aviation 
safety training for use in the health-
care setting. Vendor personnel 
conduct the courses and include 
military and commercial airline 
pilots proficient in human factors 
engineering, physiology, and CRM 
development and training.” 

1, (3*) 

* Post-course 
HFAS was 
administered 
immediately 
after the 
training for 
evaluation 

 

Guerlain et al. (2008), USA 

Research study to determine the feasibility and merit of training general 
surgery attendees on CRM skills with a brief didactic course followed by 
three periodic feedback sessions after observed cases.  

Content: Brief the team prior to first skin incision, use callouts, use a 
person’s name, read back to confirm actions taken, voice concerns, step 
back when feeling the pinch, debrief the team. 

Individual training 
via a 1-hour lecture  

Surgeons 5 individually 
selected surgeons 
were trained 
during a private  
1-h didactic lecture 

n/a 1, 3 

Haerkens et al. (2015), Netherlands  

Course included lectures on human factors and principles of CRM: 
Situational awareness, briefing- and debriefing techniques, workload 
management, fatigue management, leadership, hierarchy, decision-
making. 

2 days (9 contact 
hours per day)  

Staff of 32-bed ICU 
(220 healthcare 
professionals) 

15 participants 
max 

Five trainers/coaches: “senior 
military and commercial airline 
pilots, psychologists and medical 
specialists of which some are dual-
qualified” 

1, 3, 4 
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Duration of  
CRM Training Target group 

Number of 
participants per 
group/course Trainer qualification 

Level of 
Evaluation 

Haerkens et al. (2018), Netherlands  

A unit-wide CRM intervention with an initial human factors awareness 
training and scenario-based team trainings during an implementation year. 

Training contents: situational awareness and recognition of adverse 
situations, human errors and non-punitive response, communication and 
briefing and debriefing techniques, providing and receiving performance 
feedback, management of stress, workload and fatigue, creating and 
maintaining team structure and climate, operational leadership, and risk 
management and decision-making. Supplemental digital content for 
training curriculum provided. 

2 days (9 contact 
hours per day) 

All ED personnel 
(physicians, residents, 
nursing staff) 

15 “The independent aerospace 
training organization that provided 
the CRM training consisted of nine 
trainer/coaches (senior military and 
commercial airline pilots, 
psychologists, and medical 
specialists, some of whom are dual-
qualified). All were proficient in 
the area of operational human 
factors as well as CRM 
development and training.” 

3, 4 

Haffner et al. (2017), Germany 

Participants received a 10-min computer-based CRM or a training on ethics 
for the control group. A simulated cardiac arrest scenario was performed 
before and after the training. 

10 min / n/a* 

*10 min for computer-
based content, n/a for 
full intervention 

Sixth-year (final-year) 
medical students 

n/a n/a 2 

Haller et al. (2008a, 2008b), Switzerland 

Intervention specifically designed to improve teamwork and 
communication skills in a multidisciplinary obstetrical setting: A film 
showing some critical situations to trigger discussion, lectures on 
theoretical knowledge regarding patient safety, inter-professional 
collaboration, team resolution of crisis scenarios, a workshop on 
professional roles. 

2 days Staff of labour and 
delivery units: 
anaesthetists, 
obstetricians, 
midwives, 
paediatricians,  
and nurses 

12 per course n/a 1, 2, 3 

Hänsel et al. (2012), Germany  

Randomised study to investigate the effect of two different training 
interventions: Simulator training with focus on medical treatment of sepsis 
cases and classroom-based CRM training with focus on situational 
awareness. 

CRM training: Theoretical lecture about situational awareness, video-based 
case study, group discussions, typical problems such as fixation errors, 
role-plays e.g. for ‘step back’ technique, or commentary driving. 

1.5 days (10 hrs) 

 

Final-year medical 
students 

Groups of 6 or 7 “The course is held by a 
psychologist and a physician” 

1, 2 

 
 
 

http://dx.doi.org/10.1136/bmjopen-2018-025247


CRM Review | Supplemental Digital Content | http://dx.doi.org/10.1136/bmjopen-2018-025247          Page 6 of 16 

Intervention 
Duration of  
CRM Training Target group 

Number of 
participants per 
group/course Trainer qualification 

Level of 
Evaluation 

Hansen et al. (2008), Norway  

Team trainings in damage control surgery for rural hospitals using a team-
oriented approach based on CRM. 

Course consisting of interactive scenario-based lecture modules and 
hands-on operative sessions on live porcine models. Both the lectures and 
the hands-on sessions emphasised CRM aspects as communication, 
decision-making, and team-based problem-solving. 

19 hours  OR teams n/a n/a 1, 4 

Hefner et al. (2017), USA 

Large-scale programme for CRM training in an university hospital. 
Implementation comprised facilitated training, including day-long retreats 
during which leaders and staff engaged in training developed and/or 
tailored CRM safety tools (e.g., checklists, standard protocols, 
communication scripts) and participated in role-playing around conflict 
management and respectful cross-checking and assertive statements.* 

* This publication is based on the same intervention as reported by Moffatt-Bruce 
et al. (2017). It reports data from a different timeframe and under a different 
aspect.  

n/a Multiple 
departments* 

* Not specified 

n/a n/a 3 

Hicks et al. (2012), Canada  

Training had two components: pre-course learning and a full-day 
simulation-based exercise containing simulated resuscitation scenarios 
paired with debriefing sessions. 

Pre-course material: Introduction to emergency medicine focused team 
training and human factors theory, elements of CRM, cognition and error 
theory, stress and its effects on performance during critical events. 

1-day simulation-
based exercise and 
pre-course learning 
manual 

Emergency Room 
residents enrolled in a 
5-year emergency 
medicine programme 

14 participants “Four instructors (two emergency 
physicians and two 
anaesthesiologists)“ 

1, 2, (3*) 

* Post-course 
HFAS was 
administered 
immediately 
after the 
training for 
evaluation 

Holzmann et al. (1995), USA  

CRM course format for anaesthesiology staff of a hospital. Training was 
delivered in two evening modules, one theoretical classroom session and 
one simulation and debriefing session.  

Theory lessons included: Key concepts concerning human performance, 
decision-making, human error in anaesthesiology, aviation disasters, 
anaesthesia mishaps, crisis resource management. 

2 evening courses 
(approx. 8hrs)  

Anaesthesiologists 
and certified 
registered nurse-
anaesthetists 

8 participants for 
classroom lesson,  
4 participants for 
simulation 
scenarios 

Medical faculty, instructors were 
supervised and gradually trained 
on the job 

1 
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Intervention 
Duration of  
CRM Training Target group 

Number of 
participants per 
group/course Trainer qualification 

Level of 
Evaluation 

Hughes et al. (2014), USA  

Didactic CRM training for trauma care staff. Contents were based on 
problems in communication identified prior to course: Standardised 
communication during all handoffs, identify team leader, team leader 
demonstration of positive leadership, hold a pre-arrival briefing, confirm 
provider roles, describe a plan of care, eliminate and reduce extraneous 
noise, dismiss nonessential personnel after checkout with the team leader. 

3 hours Any staff member of 
a community 
teaching hospital that 
participated in 
trauma care was 
required to attend 

n/a* 

* 324 participants in 
15 sessions 

n/a 3 

Jankouskas et al. (2007), USA  

CRM programme for multidisciplinary paediatric teams. Contents: 
Management of two paediatric crisis scenarios embedded with challenges 
and distractions, presentation of CRM principles, debriefing of the 
videotaped scenarios, discussion of CRM skill application. 

3 hours Multidisciplinary 
groups of three 
paediatric nurses, two 
paediatric residents, 
and an anaesthesia 
resident 

6 participants per 
group 

Instructors completed a 3-day 
simulation instructor training 

1, 2 

Jones et al. (2014), United Kingdom ◪ 

Human factors training in the tradition of aviation CRM. Compulsory 
human factors training course for junior surgical trainees. Training covers 
four non-technical skills categories: Situational awareness, decision-
making, communication, teamwork/leadership. 

Training methods: Microteaching, videos, interactive group discussion, a 
review of ‘real-life’ relevant scenarios. 

1 day Junior surgical 
trainees 

18 trainees per 
course max. 

Min. 4 senior surgeons per training 
day, “internally trained for delivery 
of non-technical skills teaching and 
structured debriefing in simulation 
training” 

1 

Kemper et al. (2014, 2016)*, Netherlands  

Classroom-based CRM training for ICU staff.** During the training, new 
ideas for safety initiatives were documented as concrete plans of action. 

* The studies seem to draw data from the same intervention as part of a larger 
effectiveness study. They share a grant number and a trial register number. The 
publications are therefore combined to one study for this review. 

** A specification of the most important models and theories that were discussed 
during the CRM training is published separately in a study protocol. 

2 days  ICU staff: physicians, 
residents, nurses, 
nurse trainees, and 
managers 

15 participants  
per session 

“A commercial vendor of CRM (…) 
was contracted to deliver the 
training. This vendor has much 
experience with classroom-based 
CRM trainings in the aviation 
sector, as well as in healthcare.” 

1, 2, 3, 4 
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Intervention 
Duration of  
CRM Training Target group 

Number of 
participants per 
group/course Trainer qualification 

Level of 
Evaluation 

Kuy & Romero (2017), USA 

Mandatory CRM training session. The training session included didactics, 
group discussions, and simulation training.* Participants were then taught 
about pre-procedure briefing and post-procedure debriefings that are to be 
performed following checklists. 

* Article refers to the training details as being published in a separate paper. This 
publication was not found at time of last literature search for this review. 

1 day All surgical staff n/a n/a 3, 4 

Lehner et al. (2017), Germany 

Simulation-based team training for paediatric surgery trauma room care. 
Three hours of theoretical introduction to the topics ‘Trauma Room 
Management in Paediatric Patients’ and ‘Errors and Patient Safety in 
Paediatric Emergency Care’ followed by six simulation scenarios and 
debriefings. Scenarios incorporated both, elements of paediatric trauma 
management as well as CRM elements. 

1.5 days Physicians and nurses 
from paediatric 
surgery, paediatric 
intensive care and 
emergency medicine, 
and anaesthesia 

18 “The faculty consisted of eight 
CRM-trained instructors from the 
fields of paediatric intensive care, 
paediatric surgery, anaesthesia, 
and paediatric emergency 
medicine” 

1 

Marshall & Manus (2007), USA 

Five diverse surgical facilities across the United States were selected for a 
demonstration project to gain insight into how human factors trainings 
work in diverse environments and to measure the cultural impact of CRM 
skill development.  

Intervention at each facility was customised but a common focus was on: 
Standardised communication, effective teamwork, pre-procedural team 
briefings, post-procedural team debriefings, assertion and individual 
assertiveness, maintaining situational awareness, recognising red flags in 
the clinical setting. 

4 hours  Surgical teams 35 participants  
per class max 

Consulting organisation was 
assigned to design and deliver the 
CRM programme and provide staff 
training and skills development 

3 

Mason et al. (2009), United Kingdom ◪ 

Aviation-inspired human factors training, content of psychological skills 
training course: Human factor management in aviation, the art and science 
of decision-making in surgery, visual-spatial skills in surgery, situational 
awareness, the impact of personality on surgical performance. 

1 day  Surgeons 16 participants “A human factor trainer in 
aviation, a clinical psychologist, a 
psychiatrist and a consultant 
surgeon” 

1 
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Intervention 
Duration of  
CRM Training Target group 

Number of 
participants per 
group/course Trainer qualification 

Level of 
Evaluation 

Mayo et al. (2011), USA  

Incoming fellows in an 800-bed teaching hospital attended 15 mandatory 
training sessions for Emergency endotracheal intubations.  

The training included a didactic component and repeated task training in 
mechanical skills. Participants were also trained to use basic CRM tactics: 
Verbal and nonverbal buy-in from crew members at time of crew 
assignment, prohibition of non-pertinent communication during the event, 
use of command voice with appropriate escalation of communication 
when needed, closed loop communication, instruction to crew to act 
independently within context of their assignment, instruction to red flag 
any significant deviation from standard operating procedure. 

n/a Pulmonary/critical 
care fellows 

3 participants per 
course 

n/a 3, 4 

McCulloch et al. (2009), United Kingdom  

Classroom based non-technical skills course based on aviation CRM. 
Mixed didactic and interactive teaching in 3 modules: Safety, situational 
awareness, and error management via demonstration/explanation; self-
awareness, communication and assertiveness; decision-making, briefing 
and debriefing via role-play.  

Following the classroom course, teams were supported in theatre by visits 
from aviation CRM trainers twice a week, who provided encouragement, 
coaching and feedback during a 3-month ‘bedding in’ period. 

9 hours in total, 
divided in three  
3-hour modules 

Personnel regularly 
involved in 
laparoscopic 
cholecystectomy and 
carotid 
endarterectomy 
procedures in the 
theatre suites of a 
major teaching 
hospital 

n/a n/a 3, 4 

Mitchell & Dale (2015), United Kingdom  

A ‘knife check’ was introduced in neurosurgical theatres as communication 
tool for pre-operative double-checks of important information such as 
correct side of incision.  

Due to lack of consistent application in practice, staff were given aviation 
style human factors training and theatre-coaching during a 3-month 
period.  

1 day All employees 
involved in 
neurosurgical 
theatres of an hospital 

n/a “team of past and present BA* 
pilots who were involved in 
introducing human factors lessons 
learned in aviation into healthcare” 

* British Airways 

1, 4 
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Duration of  
CRM Training Target group 

Number of 
participants per 
group/course Trainer qualification 

Level of 
Evaluation 

Moffatt-Bruce et al. (2017), USA 

A CRM system was implemented in an academic medical centre spanning 
6 hospitals and 2 campuses to create a structure for continuous quality 
improvement.* 

The training consisted of role-playing around conflict management, and 
tools to promote professional and respectful cross-checking and use of 
assertive statements. CRM safety tools (e.g., checklists, standard protocols, 
communication scripts) were developed during a retreat involving team 
members from the areas undergoing the training.  

* See also Hefner et al. (2017) for another evaluation of this programme with 
different timeframe and scope. 

4 hours Multiple 
departments* 

* Not specified 

n/a “internal team of CRM facilitators” 
that “had to pass a competency-
based test in training teams with 
the prescribed curriculum”  

4 

Morey et al. (2002), USA  

Emergency team coordination course containing five dimensions:  
Maintain team structure and climate, apply problem-solving strategies, 
communicate with the team, execute plans and manage workload, improve 
team skills. 

Training methods: Behavioural modelling through videotaped segments of 
good and poor teamwork, practical exercises to engage in task 
prioritisation and case review from a teamwork perspective, analysis and 
discussion of clinical vignettes. 

8 hours Emergency 
department (ED) 
team (physician, 
nurses, technicians, 
and optionally unit 
clerks) 

approx. 16 
participants 

“Physician–nurse pairs at the 
respective EDs who were 
participating in the expert panels” 
that developed the training 
curriculum 

1, 3, 4 

Morgan et al. (2011), Canada ◪ 

Practicing anaesthesiologists had to handle a 45-minute standardised case 
in a high-fidelity simulator. Afterwards participants were randomly 
assigned to debriefing and control group. 

Intervention for debriefing group: Theoretical input on the types of human 
errors, then participants were shown the videotape of their performance, a 
non-judgmental discussion was conducted. 

45-minute simulation 
followed by 45-60-
minute CRM 
debriefing 

Anaesthesiologists n/a “Faculty who were experts in 
simulation debriefing” 

3 
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CRM Training Target group 

Number of 
participants per 
group/course Trainer qualification 

Level of 
Evaluation 

Morgan et al. (2015), United Kingdom  

CRM-like teamwork training and follow-up support in developing 
standardised operating procedures in a hospital. The training aimed at 
integrating technical and non-technical skills to reduce risk and maximise 
efficiency using common CRM principles. 

The study was conducted with teams specialised in lower limb 
orthopaedic surgery at two hospital sites. The active group was in one 
operating theatre at one hospital site, and the control group in two 
operating theatres at the second site.  

1-day interactive 
lecture-based training 
+ 2 half-day 
workshop sessions 

All theatre team 
members 

n/a “industry expert” for team training, 
“experienced management 
consultant” for SOP workshop 

3, 4 

Müller et al. (2007), Germany  

Evaluation of a 1-day training approach targeting physicians, nurses, and 
paramedics. 

The course included psychological exercises on error management as well 
as practical training with a patient simulator. The course consisted of four 
main modules, each lasting 90 minutes: Situational awareness, task 
management, teamwork, decision-making. 

1 day Healthcare 
professionals in the 
field of emergency 
medicine 

8 - 9 participants 
per group 

“One physician, one psychologist, 
and two paramedics conducted the 
training” 

1 

Müller et al. (2009), Germany  

Simulator-based CRM curriculum and medical simulator training to 
evaluate stress and performance by measuring salivary cortisol in 
(randomly assigned) ICU staff. 

Study group took part in a CRM course.* A control group received same 
amount of training but no aspects of non-technical skills were addressed. 

*See Müller et al. (2007) above 

1-day simulator-
based training (3 h of 
seminars and 4.5 h of 
simulator training)  

Intensive care unit 
physicians 

8 - 9 participants 
per group 

n/a* 

* “a psychologist introduced the theory 
of the respective non-technical skill” 

3 

Nielsen et al. (2007), USA  

Standardised teamwork training curriculum, called MedTeams Labor & 
Delivery Team Coordination Course, with principles based on CRM. The 
study reports the content of the instructor course: Didactic lessons, video 
scenarios, interactive training covering team structure and processes, 
planning and problem solving, communication, workload management, 
team skills and implementation, conflict resolution strategies. 

3 days, 4 hours each Clinical staff 
designated to serving 
later as trainer for 
delivery room 
personnel 

n/a n/a 4 
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CRM Training Target group 
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participants per 
group/course Trainer qualification 

Level of 
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O’Connor et al. (2013), Ireland  

CRM based training to encourage interns to speak up. A needs assessment 
prior to the training uncovered needs in the following non-technical skills: 
Situational awareness, decision-making, teamwork, leadership, 
communication (including speaking up), managing stress, coping with 
fatigue, empathy.  

The particular training reported in the study addresses the ‘speaking up’ 
aspect as: challenging or questioning the actions of attending physicians, 
seeking guidance about one’s own performance, reporting one’s errors. 

90 minutes Interns at an 
academic teaching 
hospital 

6 - 12 per course n/a 1, 2, 3 

Pettker et al. (2009, 2011), USA  

Whole set of patient safety measures was reported, including a team 
training based on CRM principles: Shared mental model for 
communication, structured communication/debriefing techniques, 
communication keywords, the 2-challenge rule, the chain of command, 
elements of an effective hand off of care. 

Completion of the seminars was a condition for employment and/or 
clinical privileges. 

4 hours 
 

Entire obstetrics staff 
of physicians and 
nurses as well as a 
majority of the 
ancillary staff 
(administrators, 
assistants) 

n/a “Our patient safety nurse” 3, 4 

Reznek et al. (2003), USA  

CRM-based training, tailored for emergency medicine residents of a 
hospital, containing classroom lessons and simulated scenarios. 

CRM behaviours stressed in the course: Anticipation/planning, 
communication, leadership/assertiveness, awareness and utilisation of all 
available resources, distribution of workload and mobilisation of help, 
routine re-evaluation of situation, awareness and utilisation of all available 
information. Crisis management behaviours added for emergency 
medicine target group: Triage/prioritisation, efficient management of 
multiple patients, effective coping with disruptions/distractions. 

6 hours Emergency medicine 
residents 

3 - 5 participants 
per group 

“A trained facilitator” 1 

Ricci & Brumsted (2012), USA  

Mandatory CRM training for all personnel working in operating rooms of 
an academic medical centre. 

CRM principles discussed and practiced in the training: Communication, 
task management, leadership, decision-making, situational awareness, 
resource management. 

6 hours  All personnel 
working in the 
operating rooms 

n/a* 

* “517 personnel 
were trained during 
14 sessions” 

“A consulting organization made 
up of civilian and military aviators 
as well as medical professionals 
who are experts in CRM” 

3, 4 
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Robertson et al. (2010), USA  

Half-day training with initial lecture followed by practical scenarios. 
Lecture content: History behind the quality and safety movement, effect of 
medical error, importance of teamwork skills/tools, multiple 
communication strategies that can be used in the healthcare arena to 
improve teamwork and decrease the occurrence of medical errors. The 
TeamSTEPPS programme was used to create an individual intervention for 
this study. 

The simulation was divided into two parts of a simulated patient’s care, in 
which the student teams had to handover the patient to another team.  

Half-day First-year nursing 
students and third-
year medical students 

n/a* 

* “small groups” 

Facilitators were recruited from 
across the health science centres 
and attended a 2-hour training 
session and short briefing 

1, 2, (3*) 

* Post-course 
attitudes 
questionnaire 
was 
administered 
immediately 
after the 
training for 
evaluation 

Savage et al. (2017), Sweden 

Curriculum adapted from an aviation CRM course. Didactic seminars with 
group exercises and role-playing. Participants were trained in non-
technical skills including: team formation, closed-loop communication, 
risk-recognition (Red Flags), speaking up with a standardised format, 
decision-making, shared mental model, and situational awareness. 

4.5 hours Paediatric surgery 
department, all 
physicians and staff  

n/a “CRM experts” 1, 3, 4 

Schmidt et al. (2010), Germany  

CRM based training programme that prepared leading physicians and 
nurses as trainers to subsequently deliver training to OR staff. 

Organisational processes and standard operating procedures (SOP) have 
been designed and rolled out together with a CRM training content: 
Human performance and limitations, decision-making, communication, 
situational awareness. 

n/a OR staff Groups of 8 
participants 

Trainers received a 2-day CRM 
seminar and an additional week of 
education in processes and 
simulation 

1 

Shah et al. (2013), United Kingdom 

Scenario-based training course aimed at developing non-technical skills.  

Scenarios were designed to be challenging, with difficult clinical and 
ethical decisions placing trainees beyond their ‘comfort zone’. Scenarios 
were followed by an extended debriefing session. 

4 hours  Core medical trainees 4 per course n/a 1 

Shapiro et al. (2004), USA  

CRM-based simulator training for ED teams: Introduction to CRM by 
showing a video reconstruction of an aviation accident, 3 simulated patient 
care simulations, comprehensive debriefing after each scenario focussing 
on team dimensions and behaviour. 

1 day  Teams of ED 
physicians and nurses 

5 per course “A physician and nurse pair” 1, 2 
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Shea-Lewis (2009), USA  

CRM-based training programme was provided for the whole obstetric 
team of a community hospital with the goal to: Improve communication 
between and among disciplines, encourage situation monitoring 
throughout the continuum of care, foster mutual support and respect 
among caregivers, cultivate effective team leadership. 

Following training, an initiative containing team meetings, briefings, and 
debriefings, was implemented to improve patient care. 

n/a Obstetrics team n/a A team of three registered nurses, 
two obstetricians, and an 
anaesthesiologist participated in 
external train-the-trainer course 

4 

Siems et al. (2017), USA 

CRM training for rapid response teams from critical care medicine in a 
paediatric medical centre. Only team leaders have been trained “to 
minimize cost and time barriers associated with comprehensive training 
programs.” Intervention was split to a 90-minute and a 60-minute session, 
the latter as simulation training. 

2.5 hours Rapid response team 
leaders 

n/a “Physician champions with 
knowledge of CRM principles” 

3 

St.Pierre et al. (2004), Germany 

Comparison of human factors training methods for residents: intensive 
psychological briefing for intervention group and a general human factors 
seminar for control group. 

Psychological briefing for intervention group: Case study discussion of an 
airplane accident, communication theory, communicational skills. 

1 day  Residents at a 
university hospital 

4 participants per 
training 

Anaesthesiologists and 
psychologists 

1, 2, 3 

Sundararaman et al. (2014), USA  

CRM training was introduced in the Radiation Oncology Department of a 
hospital. CRM plan rests on 4 pillars: Patient identification methods, 
‘pause for the cause’, enabling all staff to halt treatment and question 
decisions, daily morning meeting. 

The training in teamwork and communication was to support: Situational 
awareness, cross-check and assertion, mutual support, pre-briefing, 
debriefing protocols. 

n/a  Department of 
radiation oncology 

n/a “A hospital consulting group with 
experience in CRM patient safety 
programs” 

4 
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Sweeney et al. (2014), USA  

Simulation-based training programme to install CRM as the 
communication standard and create a service-focused environment in the 
ED.  

CRM principles: Establish team leader, clarify roles, assign tasks by name, 
call-out and call-back, situational awareness, decision-making, structured 
hand-offs (SBAR). 

7 hours 
  

Multidisciplinary 
teams of ED staff 

8 - 14 participants n/a (3*) 

* Post-course 
questionnaire 
was 
administered 
immediately 
after the 
training for 
evaluation 

Truijens et al. (2015), Netherlands  

Obstetric teams received training in basic CRM principles and went 
through four 15-minute scenarios, which were followed by a 45-minute 
debriefing.  

Participants were expected to study a communication/CRM syllabus and 
had to complete a knowledge test at the beginning of the course.  

1 day Healthcare 
professionals from an 
obstetric collaborative 
network 

16 per course “The debriefings (…) were 
facilitated by a communication 
trainer and an obstetrician who 
were educated in facilitating 
simulation-based team training” 

4 

Tschannen, Dorn & Tedesco (2018), USA 

Two computer-based intervention components: a) self-learning 
educational module and b) virtual simulation session. Topics: Leadership 
(closed-loop communication, huddles, debriefings, and checklists) and 
Followership (incl. a speaking up tool). On a virtual platform, a computer-
simulated hospital was used for scenarios. 

60 – 90 minutes* 
* for the self-learning 
module, n/a for the 
simulation 

Healthcare 
professionals 
currently enrolled in 
graduate studies 

n/a n/a 1, 2 

Verbeek-van Noord et al. (2015), Netherlands  

Classroom based training to increase participants’ awareness of how errors 
develop and how they could be managed through the use of team 
competencies. Educational tools included: Lectures, discussions, video 
clips, assignments, exercises. 

EDs had the opportunity to schedule two voluntary post-training meetings 
4 weeks after the training. 

2 days  ED nurses and ED 
doctors 

Groups of 9 - 16 
participants 

“Two trainers from a commercial 
vendor with experience in training 
aviation personnel as well as 
healthcare personnel” 

2 

Westfelt et al. (2013), Sweden  

CRM based training for teams of endoscopists and endoscopy nurses in 
non-anaesthetist-administration of propofol aiming to increase the self-
efficacy of the participants. 

2-day theoretical part 
and 1-day simulator 
training 

Experienced doctors 
and experienced 
endoscopy nurses 

n/a “a gastroenterology consultant, an 
anaesthesiology consultant, a 
registered nurse and a biomedical 
engineer” 

1 
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Zech et al. (2017), Germany 

Training designed to address common reasons for adverse events in 
obstetric units as identified by an analysis of claim registries: 
misinterpretations of foetal monitoring (CTG), unclear procedures for 
emergency situations, delayed decision for caesarean sections, lack of 
communication within obstetric teams.  

Training methods were workshop sessions, classroom lectures, group 
discussions, and full-scale simulated emergency scenarios with a detailed 
debriefing. A 90-minutes lecture was on theory of human errors in 
medicine and principles of CRM. 

1.5 days Obstetric staff: 
gynaecologists, 
midwives, 
anaesthesiologists, 
neonatologists, and 
nurses 

n/a per course 

4 - 7 per scenario 

“Trainers were an interdisciplinary 
team of midwives, nurses, 
gynaecologists, anaesthesiologists, 
and neonatologists to mirror all 
disciplines of the participants. The 
main instructors participated in a 
formal 4-day instructor course, 
based on CRM principles and a 
debriefing framework.” 

1, 3 

 
 
Abbreviations  Symbols  
ALS Advanced Life Support ◪ These articles do not name 

CRM specifically in title or 
abstract but were included 
based on their obvious 
aviation-style CRM content. 

ATLS Advanced Trauma Life Support  
CRM Crew Resource Management  
ECMO Extracorporeal membrane oxygenation  
ED Emergency Department  
EPLS European Paediatric Life Support  
ERC European Resuscitation Council  
HF Human Factors  
n/a Not available  
OR Operating Room  
PLS Prehospital Life Support  
SAQ Safety Attitudes Questionnaire  
SBAR Situation, Background, Assessment, Recommendation  
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