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Glossary of Terminology 

 
Synthetic learning 
environment (SLE)* 

An area, used for the purpose of learning and 
related activities, the latter including research into, 
assessment and evaluation of learning, which 
reproduces components or aspects of the real 
world environment, to support learning. 

Simulation* Learning methods provided in SLEs, which support 
experiential learning. Key components of 
experiential learning include: 

a. The learner interacts with his or her 
environment. 

b. A high proportion of the learning activities 
enact activities and tasks representative of 
the learner’s real world responsibilities. 

c. The environment needs to be sufficiently 
realistic for experiential learning to occur. 
Depending upon the learning objectives, 
realism can be built into the equipment, the 
surrounding environment or the overall 
integration of equipment, environment and 
interactions between learners and 
instructors 1 

Standardised / Simulated 
Patients 

Specially trained actors to simulate “real” patients 
in the training environment. 

Non Technical skills* Cognitive functioning and observable behaviours 
that underpin safe and effective clinical practice. 
They may include, without being limited to, 
communication (patient-doctor, team) leadership, 
teamwork, situation awareness and decision-
making, resource management, safe practice, 
adverse event minimization/ mitigation and 
professionalism 

Role Play Trainees or trainers interact while assuming the 
attitudes and actions of others as part of a 
scenario. 

High fidelity simulation  Activities using mannequins with medium to high 
fidelity, to real patients eg. METI simulators and 
Laerdal Simman. 

Immersive Simulation  Simulation education/experiences that encourage 
participants to become immersed in a task or 
setting as they would if it were the real situation. 
It involves the participant suspending disbelief and 
making decisions as they would in a real life 
situation. The ability to create an immersive 
simulation depends on the participant 

                                                 
1 From Beaubien JM. Baker DP. The use of simulation for training teamwork skills in health care: 
how low can you go? Quality & Safety in Health Care. 13 Suppl 1:i51-6, 2004 Oct. 



2 

characteristics, the fidelity of the simulation in 
terms of context (scenario), equipment and role-
plays. 

Part task trainer (low 
fidelity simulation)  

Activities using mannequins or part mannequins 
(eg. IV arm), with lower realism, for instance the 
mannequins are unable to breathe independently. 

Scenario based learning 
 

Use of clinical scenarios to contextualise skills 
learning.  Part task trainers, high fidelity 
simulators or actors can accomplish this type of 
learning.  The scenario is written and appropriate 
training aids are used to facilitate the learning 
objectives. 

Technical / Clinical skills* Domain specific components of clinical practice 
directly required including patient assessment and 
clinical diagnostic reasoning, judgment and 
decision-making regarding therapy, procedural 
knowledge and technical skills relevant to 
execution of procedures. 

Debriefing Forum for reflection following a high fidelity 
simulation scenario in which the trainer facilitates 
discussion amongst participants using either recall 
but more routinely an audiovisual recording of the 
scenario. 

Fidelity The realism of either the equipment (eg. the 
simulator, defibrillator etc.) or the 
environment/setting (eg. operating theatre versus 
a physiotherapy gymnasium). 

Vocational Specialist 
Trainee* 

A medical practitioner undertaking post graduate 
training for the purpose of qualifying as a Fellow 
of a medical specialist college. The training is in 
accordance with the curriculum of the relevant 
accredited specialist college. 

SESAM Society in Europe for Simulation Applied to 
Medicine  

IMSH International Meeting on Simulation in Healthcare 
ASME Australian Society for Medical Education 
AMEE International Association for Medical Education 
 
 
*Terms in this glossary are taken  from Australian Society for Simulation in Healthcare (ASSH), 
(2007), Request for Tender   (RFT): Engagement of a consultant for Non-Technical Skills Training 
(NTS) in Synthetic Learning Environments – Mapping Curricula for Vocational Specialist 
Training, Develop Evidence, Complete a Needs Analysis & Pilot the Curriculum, Queensland 
Health (TENDER NO ASSH/001/07). 
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Executive Summary 

 
This report provides an overview of the current literature, both published and 
grey, in the use of simulation for the teaching of Non Technical Skills (NTS).  In 
particular, the area of focus was in specialist medical training colleges. 
 
The literature review is stage 1of a four-stage project overseen by the 
Australian Society for Simulation in Healthcare (ASSH) and funded by the 
Commonwealth Government Department of Health and Ageing (DOHA).  The 
project aim is to promote simulation based teaching of NTS, in order to 
promote and increase patient safety. Various forms of simulation teaching are 
included in the scope of this project. 
 
 
A conventional approach to identifying papers for review was adopted utilising 
a broad range of search items and electronic databases.  The review draws on 
literature from the past ten years, is limited to literature focusing on specialist 
training in the medical field, and does not include undergraduate medical 
training, nursing or allied health.  
 
This literature review specifically addressed four outcomes as requested by the 
ASSH RFT (2007):  

 

1. Incorporation of NTS into specialist training curricula internationally; 

2. Identifying the methods and modalities of training NTS utilising 
simulation, 

3. Provide evidence supporting specific methods or modalities for specified 
learning objectives or medical specialities. 

4. Identifying issues influencing the integration of simulation training into 
clinical training. 

 

The systematic literature review identified in excess of 5,000 published papers 
in 18 specialties, of which 96 papers related to NTS.  The search also yielded in 
excess of 3,000 grey papers.   Articles included in the published literature list 
were specifically chosen according to the selection criteria outlined in the 
methodology - this may have caused several seminal papers to be omitted, as 
they did not fit within the criteria of the search for this literature review. 
 

The review demonstrated that there is very little consistency in the use of 
simulation as a teaching method for NTS.  Of the specialities included in the 
project Paediatrics returned the highest returns for the indexed journal search, 
followed by Emergency Medicine, Surgery and Anaesthetics.  However, there 
was no one discipline that had generated a significant body of published 
material on the teaching of NTS using simulation. 

 

Based on the review the most commonly discussed NTS topics were: 

• Crisis Resource Management (CRM) 
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• Teamwork 

• Communication skills 

• Open Disclosure 

• End-of-Life Decision Making 

• Breaking Bad News 

• Error detection and patient safety 

• Leadership 

• Professionalism 

 

The literature demonstrated that there were two dominant teaching 
methodologies that were being utilised to teach NTS.  These methodologies 
were the use of standardised or simulated patients and the use of mannequins 
for medium fidelity and immersive / high fidelity simulation. 

 

The adoption of these two methodologies has predominantly been for the 
teaching of communication skills and CRM.  Each of these teaching 
methodologies is based on scenario-based learning in environment that the 
teaching occurs.  These two methodologies would be adaptable to, and should 
be incorporated into the teaching of NTS for other specialist disciplines.   

 

Many of the articles reviewed that incorporated the use of simulated patients 
required participants to perform a technical skill while developing or being 
assessed on their NTS.  This merger of both technical and non-technical skills 
often utilises more than one simulation method in its delivery, would require 
training for educators to ensure its effective use, and continued development in 
medical training.  The use of simulated patients most frequently was used in 
the training of medical specialist trainees when focusing on communication 
issues.  Incorporated into this communication skill are the non-technical skills 
of end-of-life decisions and breaking bad news. 

 

The use of CRM in scenario-based learning involves participants’ involvement in 
reflective debriefing post clinical scenario.  The participants discuss their 
performance based on the principles of Crisis Resource Management.  CRM 
encompasses a skill set that is well developed within a number of specialities 
including Anaesthesia, Emergency Medicine and Intensive Care Medicine.  
These skills are easily transferable into other medical speciality training 
programs and are often the base for other NTS programs that are described as 
having a teamwork, leadership or communication focus. 

 

Overall, the literature suggests that there is a large body of work on the use of 
simulation for specialist training colleges to build upon for training in the area 
of technical or clinical skills.  There is; however, very few papers on the use of 
simulation for the teaching or assessment of NTS of specialist trainees.  The 
included articles in the review made up approximately 2% of the identified 
articles. 
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This provides evidence for simulation providers and researchers to develop 
programs that utilise various forms of simulation to teach and provide 
feedback on NTS.  Some specialties identified are working towards this but the 
development of more generic programs that could be adapted to cater for a 
number of specialties may be the optimal outcome.   
 
Hence, the sparsity of literature on NTS and simulation suggest there needs to 
be a more vigorous endeavour toward program development and delivery. 

 

 



6 

1. Background 

 

St Vincent’s Hospital, Melbourne was commissioned by the Australian Society 
for Simulation in Healthcare (ASSH) to undertake a literature review as part of a 
Department of Health and Aging (DOHA) funded project looking at the use of 
simulation for the teaching of non-technical skills in specialist training colleges. 

As described by the ASSH RFT (2007), the aim of this project was to promote 
non-technical skills (NTS) relevant to accredited specialist training in synthetic 
learning environments. 

Non-technical skills (NTS) are commonly recognised to strengthen safe and 
effective clinical practice. Specialist training colleges have responded to 
evidence supporting the relevance of NTS by redesigning their curriculum to 
demonstrate a greater emphasis on NTS.  

The use4 of simulation has been an established method that has been utilised 
to provide learning opportunities for NTS. Included in this is a variety of 
learning technologies and teaching and learning methods, available in 
synthetic learning environments that have been used for this purpose. 

As described in the ASSH RFT (2007), there are a number of benefits that 
simulation can provide which can be used strategically in curricula design to 
enhance workplace learning. These include the following: 

• Basic competencies can be addressed prior to learners practising 
on actual patients. 

• Specific competencies may be acquired, refreshed or finessed by 
addressing them in a detailed manner. 

• Learning technologies may be used as an alternative to patients 
where employing actual patients is unethical, unacceptable or 
logistically difficult. 

• Learning encounters may be standardised. 

• Learning encounters may be enhanced with reflective practice 
which contributes to deeper learning and change in practice. 

However, regardless of these strengths, the level of uptake and use of 
simulation varies amongst specialist colleges.  Simulation is under-utilised by 
all specialties, including the specialties that have adopted simulation into their 
training curricula.  Even they can do more to integrate its applications into the 
implementation of training curricula. Other specialties could gain from the 
achievements of these early adopters to enhance learning in their specialty.  

As described in the ASSH RFT, the causes of variation between the uptakes of 
simulation between various specialities are multi-factorial. Factors contributing 
to low utilization include:  

1. low awareness of its potential;  
2. low engagement by stakeholders;  



7 

3. inadequate understanding by curriculum designers  
4. clinical teachers of how it can be incorporated into curricula and training 

activities;  
5. lack of knowledge of factors underpinning purchasing decisions and 

evaluation of its impact and value for money;  
6. perceived or actual lack of infrastructure,  
7. Funding and other resources and a lack of awareness of, or access to, 

appropriate learning technologies and facilities. 

Change management theory predicts that new practices will be more 
successfully adopted and sustained if a strategic approach is employed. If this 
model is applied to specialist medical training, simulation may an increased 
utilisation through the increasing awareness amongst stakeholders, engaging 
early adopters to champion it and drive change within their specialty, and the 
establishment of a sustainable model for delivery, which overcomes some of 
the identified obstacles2. 

1.1 Aims and Objectives 

 

The objective of this literature review as described by the ASSH RFT is to provide 
information and evidence supporting the role of simulation in training of NTS 
relevant to medical specialist training. 
 
In order to achieve this, a structured systematic literature review was 
undertaken of both published and grey literature.  It was intended that the aim 
of this systematic literature review be to: 
 

1. Identify how NTS was being incorporated into specialist training 
curricula internationally. 

2. Identify the methods and modalities utilised for NTS for NTS 
3. Gather evidence supporting methods or modalities for specialist medical 

training programs. 
4. Identify issues that influence the integration of simulation into clinical 

training. 
 

                                                 
2 Issenberg B. The Scope of Simulation-based Healthcare Education, Simulation in Healthcare • 
Volume 1, Number 4, Winter 2006 
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2.0 Methodology 
 
Design: Structured Literature Review 
 

Search methods for identification of studies: 

Electronic searches 

Various electronic databases were used to identify relevant literature (Table 1) 
 

Database Host Date last searched 

The Cochrane 
Library1 

Wiley InterScience 24.06.08 

PubMed2  9.05.08 

EMBASE 
Ovid Technologies 
v.OvidSP_UI01.00.02 

24.06.08 

CINAHL 
(Cumulative 
Index to Nursing 
& Allied Health 
Literature) 

Ovid Technologies 
v.OvidSP_UI01.00.02 

27.05.08 

PsycINFO 
Ovid Technologies 
v.OvidSP_UI01.00.02 

27.05.08 

PsychLit   no longer exists 

 

Table 1: List of electronic search databases 

 
1Includes Cochrane database of clinical reviews, database of abstracts of 
reviews of effects, Cochrane central register of controlled trials, Health 
technology assessments database. 
2Pubmed was selected as the database to access medline instead of OVID as the 
citations are more current. 
 

Identification of Search Terms 
 

A list of key words relevant to “simulation”, “post-graduate”, “non-technical 
skills”, and relevant “medical specialty” were generated through brainstorming. 
Each key word was then mapped to the relevant Medical Subject Heading 
(MeSH) using OVID medline, so that the appropriate MeSH terms could be used 
as the search term in place of the key word for all searches. Where no MeSH 
term existed for the key word, the key word was used in the search with the 
suffix ‘.mp’ to permit the identification of keywords not listed as MeSH terms.   
 
The final list of search terms relevant to “simulation” included:  
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• Computer simulation;  
• Patient simulation;  
• High Fidelity Simulation.mp;  
• Medium Fidelity Simulation.mp;  
• Low Fidelity Simulation.mp;  
• Virtual Reality.mp;  
• Computer-Assisted Instruction;  
• Virtual patient.mp;  
• Virtual environment.mp;  
• Therapy, Computer-Assisted;  
• Synthetic environment.mp;  
• Artificial environment.mp;  
• Models, Anatomic;  
• manikins;  
• Visible Human Projects;  
• Educational Technology;  
• Standardised patients.mp;  
• Computer-Assisted Instruction;  
• Programmed Instruction as Topic;  
• Part Task trainer;  
• Immersive simulation.mp;  
• Scenario.mp;  
• Problem-Based Learning; 
• Models, Educational;  
• Case based learning.mp;  
• Role Playing;  
• Physician-Patient Relations;  
• Clinical Competence,  
• Procedural training;  
• User-Computer Interface;  
• debriefing.mp. 

 
The final list of search terms relevant to “post-graduate” included: 
Resident.mp; Physicians; Societies, Medical; House Officer.mp; Advanced 
Trainee.mp; House Medical Officer.mp; Resident Medical Officer.mp, Medical 
Staff, Hospital; Education, Medical, Continuing; Education, Medical, Graduate; 
Trainee.mp; PGY1.mp; PGY2.mp; PGY3.mp; specialities, medicine; specialities, 
surgical; Inservice Training. 
 
The final list of search terms relevant to “non-technical skills” included:  
 

• Professional Competence;  
• Clinical Competence;  
• Communication;  
• Crisis Resource Management.mp;  
• Leadership;  
• Decision Making;  
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• Problem solving;  
• Negotiating;  
• Patient Care Planning;  
• Situational Awareness;  
• Awareness;  
• Task Performance and Analysis;  
• Medical Errors;  
• Safety;  
• Accidents;  
• Patient safety.mp;  
• Physician-patient relations,  
• Interpersonal Relations;  
• Attitude of Health Personnel;   
• Communication;  
• Patient Care Management;  
• Interprofessional Relations;  
• Cooperative Behavior;  
• Continuity of Patient Care;  
• Handover.mp;  
• Group Processes;  
• Non-clinical skills.mp;  
• Human Factors.mp;  
• Health Resources;  
• Resource Management.mp;  
• Safety management;  
• Risk management;  
• Adverse event.mp;  
• Sentinel event.mp,  
• Sentinel Surveillance;  
• Professional Practice;  
• Professional Competence;  
• Patient assessment.mp;  
• Medical History Taking;  
• Physical Examination;  
• Diagnosis. 
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The following terms were also identified to describe each medical specialty: 
 
Medical Specialty College Relevant MeSH Term or other keyword 
Australasian College of Dermatologists 
(ACD) 

Dermatology 
 

Australasian College of Emergency 
Medicine (ACEM) 

Emergency Medicine; Trauma; Emergency 
Medical Services; Emergency Services, 
Hospital 

Australian and New Zealand College of 
Anaesthetists  (ANZCA) Anaesthetist; anaesthesiology; anaesthetics 
ANZCA - Joint Faculty of Intensive Care 
Medicine (JFICM) 

Intensive Care 
  

ANZCA - Faculty of Pain Medicine (FPM) Pain 
Royal Australasian College of Medical 
Administrators (RACMA) 

Hospital Administrators; Physician 
Executives; Organization and Administration, 
Hospital;  

Royal Australasian College of Physicians 
(RACP)   
  
  
  

Internal medicine [includes MeSH 
subheadings: cardiology, endocrinology, 
gastroenterology, haematology, medical 
oncology, Nephrology, Rheumatology, 
Pulmonary medicine];  
nuclear medicine; geriatrics, gerontology; 
Allergy and immunology; infectious disease; 
perinatology, neonatology; neurology; 
community medicine 

RACP - Australasian Chapter of Palliative 
Medicine (ACPM) 

Palliative Medicine; Terminal Care; Palliative 
Care 

RACP - Australasian Faculty of 
Rehabilitation Medicine  Rehabilitation 
RACP - Australasian Faculty of 
Occupational Medicine (AFOM) Occupational Medicine 
RACP - Australian Faculty of Public Health 
Medicine (AFPHM) Public Health Professional 
RACP - Paediatrics & Child Health Division 
(PCHM) Paediatrics; paediatrician 
Royal Australian and New Zealand College 
of Obstetricians and Gynaecologists 
(RANZCOG) Obstetrics or Gynaecology 
Royal Australian and New Zealand College 
of Ophthalmologists (RANZCO) Ophthalmologists; Opthalmology 
Royal Australian and New Zealand College 
of Psychiatrists and the Faculties of Child 
and Adolescent Psychiatry, and Old Age 
(RANZCP) Psychiatry 
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Medical Specialty College Relevant MeSH Term or other keyword 
Royal Australian and New Zealand College 
of Radiologists and the Faculty of 
Radiation Oncology  

Radiology [includes MeSH subheadings 
nuclear medicine, Radiological oncology, 
interventional radiology] 

Royal Australasian College of Surgeons 
(RACP) 

Surgery; orthopaedics; gastroenterological 
surgery.mp; plastic surgery.mp; 
reconstructive surgery.mp; vascular 
surgery.mp; otolaryngological surgery.mp; 
head and neck surgery.mp; hepatobiliary 
surgery.mp; neurosurgery; urology; 
cardiothoracic surgery; colorectal surgery. 

Royal College of Pathologists of Australia 
(RCPA Pathology 

Table 2: Medical Specialty Search Terms 

 
Search Strategy: 
 

Briefly, a strategy was developed for Pubmed and then adapted for other 
databases. The Boolean operator “OR” was used to link search terms identified 
for “simulation”. This strategy was repeated (separately) for search terms 
relevant to “post-graduate”, and “non-clinical skills” and each medical 
specialty. These search commands for each of “simulation”, post-graduate” and 
“non-clinical” were then linked with the Boolean operator ‘AND” to produce a 
combined search. The combined search command was then linked to search 
terms for each medical specialty in separate searches using the Boolean 
operator “AND”.  
 
For Pubmed, the search was limited to human studies published in the English 
language in core journals in the past 10 years and included clinical Trials, meta-
analyses, classical Articles, comparative studies, evaluation Studies, journal 
article and validation Studies. 
For CiNAHL the search was limited to studies published in the English language 
in the last 10 years and included research articles and systematic reviews. 
 

Study Selection 
 

Citations retrieved from electronic searches were downloaded into a citation 
manager. Duplicates and review articles [excluding meta-analyses and 
systematic reviews] were deleted and two reviewers for potentially eligible 
studies then independently scanned titles and abstracts.   
 
The full article was retrieved where the title and abstract alone was insufficient 
to exclude the article or where one reviewer considered it may be of relevance. 
 
Articles were included into the literature review when the focus of the article 
was on medical specialties and /or specialty training.  Articles were not 
included if they focused on the allied health or nursing disciplines.    Where 
articles were interprofessional and included medical speciality trainees, they 
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were included.  Undergraduate medical training was not included into the 
search criteria.   
 
Studies were rejected if they clearly did not meet inclusion criteria.   
 

Grey Literature 
 

In addition to electronic searches, the following sources were accessed to 
identify relevant grey literature: 

• SESAM conference proceedings 

• IMSH conference proceedings 

• OZZAWA conference proceedings 

• ASME conference proceedings 

• AMEE conference proceedings 

• SIMTECT conference proceedings 

• Prato Clinical Skills Conference 

In addition to the above, the following National and international organisations 
were contacted to identify grey literature relevant to the review:  
 

• Harvard University, Boston  
• Stanford University, Palo Alto  
• Sheffield Vascular Institute, UK 
• Imperial College, UK 
• John Hopkins Hospital, Baltimore. 
• University Clinic, Mainz 
• Stirling Simulation Centre 
• University of Bristol 
• St Thomas’s Medical School 
• Peninsula Medical School 
• University of Toronto 
• Ottawa Hospital 
• McGill University Health Centre 
• Dalhousie University 
• Wellington Hospital 
• Medical Education Technologies Inc. (METI) 
• Laerdal 
• Scientific Educational Supplies SES 
• Southern Health Simulation Centre / Monash University 
• Gippsland Clinical School, Monash University 
• Sydney Simulation Centre 
• Centre for Medical and Health Sciences Education, Monash University 
• Royal Australian and New Zealand College of Anaesthetists 
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• QLD Skills Development Centre 
• UTS, Burnie 
• Flinders Simulation Centre 
• Queensland Health 
• St Vincent’s Simulation Centre, Sydney 
• Clinical Training and Education Centre (CTEC), Western Australia
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3.0 Results 

3.1 Literature Review 

 
Electronic Search Results 
  
The number of citations retrieved for each specialty from each database is 
provided in Table 3.  

 
Specialty Pubmed CINAHL EMBASE Cochrane Psych 

Info 
Total
*  

Total 
Relevant 

Emergency 276 0 32 0 0 308 15 
Dermatology 17 10 2 0 15 45 0 
Anaesthesiology 117 72 12 0 27 226 5 
Intensive care 141 920 21 0 8 1078 3 
Pain 119 1 0 0 1 121 0 
Pathology 189 210 6 0 2 407 8 
Radiology 141 48 6 0 0 12 1 
Surgery 1164 65 71 0 0 1244 10 
Psychiatry 73 64 5 0 4 92 2 
Ophthalmology 36 3 0 0 0 39 0 
O&G 206 58 9 0 0 224 4 
Medical 
Administration 

174 0 0 0 0 174 16 

Physicians -
Paediatrics 

188 260 17 0 4 219 28 

Physicians -
Public Health 

233 6 0 0 0 239  

Physicians -
Occupational 
Medicine 

1 14 1 0 0 12  

Physicians -
Rehabilitation 
Medicine 

69 187 2 0 0 81 0 

Physicians -
Palliative 
Medicine 

139 143 13 0 0 293 2 

Physicians -
OTHER 

423 133 31 0 0 574 5 

neurology 24       
community 
medicine 

7       

internal 
medicine 

352       

Neonatology, 
Perinatology 

7       

Gerontology 17       
Immunology 3       
Infectious 6       
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Specialty Pubmed CINAHL EMBASE Cochrane Psych 
Info 

Total
*  

Total 
Relevant 

disease 
Nuclear 
medicine 

7       

*Excluding Duplicates and Reviews  

Table 3: Electronic search results by specialty 

 
After excluding duplicates and reviews, the total number of relevant articles 
for each specialty was identified. The specialty for which the largest number 
of studies was found was Paediatrics. The Following section details the 
findings of the search for each specialty.  
 
1. Australasian College of Dermatologists (ACD) 
2. Australasian College of Emergency Medicine (ACEM) 
3. Australian and New Zealand College of Anaesthetists  (ANZCA) 
4. ANZCA - Joint Faculty of Intensive Care Medicine (JFICM) 
5. ANZCA - Faculty of Pain Medicine (FPM) 
6. Royal Australasian College of Medical Administrators (RACMA) 
7. Royal Australasian College of Physicians (RACP)   
8. RACP - Australasian Chapter of Palliative Medicine (ACPM) 
9. RACP - Australasian Faculty of Rehabilitation Medicine 
10. RACP - Australasian Faculty of Occupational Medicine (AFOM) 
11. RACP - Australian Faculty of Public Health Medicine (AFPHM) 
12. RACP - Paediatrics & Child Health Division (PCHM) 
13. Royal Australian and New Zealand College of Obstetricians and 

Gynaecologists (RANZCOG) 
14. Royal Australian and New Zealand College of Ophthalmologists 

(RANZCO) 
15. Royal Australian and New Zealand College of Psychiatrists and the 

Faculties of Child and Adolescent Psychiatry, and Old Age (RANZCP) 
16. Royal Australian and New Zealand College of Radiologists and the 

Faculty of Radiation Oncology 
17. Royal Australasian College of Surgeons (RACP) 
18. Royal College of Pathologists of Australia (RCPA) 

3.1.1 Non Technical Skills by Specialty 

Palliative Care Medicine 

 
The literature review identified two articles in relation to the use of 
simulation to teach non-technical skills.  In both articles, the aim was to 
improve communication skills and the simulation technique employed was 
the use of Standardised Patients.  Alexander et al, (2006) discuss the 
development of a short course for internal medicine residents to teach 
communication skills required for delivering bad news and eliciting patients' 
preferences for end-of-life care.  Their course involved small group activities, 
lectures and role-plays.  The outcomes were assessed by videotaping the 
resident’s interactions with the Standardised Patients and the results 
indicated an improvement in “specific skills including discussing probability, 
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presenting clinical scenarios, and asking about prior experience with end-of-
life decision making”.  Serwint (2002) used standardised patients to teach 
residents about breaking bad news.  This article focuses on aspects of using 
standardised patients including the case development, the types of 
standardised patients that can be used, training and the evaluation of the 
program.  

Physician other 

 
There were five articles identified in which standardised patients were used 
to train and/or assess physician communication skills following a training 
intervention. Carney et al (1999) and Gerrity et al (1999) found that 
interactions with standardised patients following training to identify 
depression in a patient, resulted in more appropriate questions about affect 
and feeling which was more likely to identify a diagnosis of depression.  Luck 
et al (2002) conducted a study to validate the use of standardised patients to 
measure physician practice and concluded that properly trained standardised 
patients compare well with independent assessment of physician 
communication.  Mills et al (2002) found standardised patients were able to 
identify interpersonal skills more accurately and thoroughly than the 
resident physicians themselves.  Cooper et al (2002) used simulations to train 
rheumatology residents in consultation communication skills.  They found 
that there was a need to include communication skills training in 
postgraduate training programs as undergraduate communication skill 
training was deemed inadequate by the trainees. Delvaux et al (2005) used 
standardised patients to train physician communication skills in the context 
of delivering information to cancer patients and their relatives. 
Communication skills were assessed using the Cancer Research Campaign 
workshop evaluation manual and by the simulated patient ratings.  Groups 
were randomly assigned to the basic training and then the consolidation 
training, which involved three additional workshops. Results demonstrated 
improved communication skills in the consolidation-training group including 
the use of open questions, screening questions, empathy, negotiating and 
summarising techniques. 
 
An additional article was identified in which simulation was used to assess 
interpersonal skills.  The article by Millis et al (2002) dealt with simulation as 
a method of assessing a non-technical skill rather than to teach that skill. The 
authors compared standardised patient ratings of physician interpersonal 
skills with self-ratings and faculty observation ratings.  Results showed that 
the trainees had difficulty with accurately self-rating their interpersonal skills 
and the standardised patients provided trainees with insight into this area of 
their practice. 

Obstetrics and Gynaecology 

 
The majority of articles identified in the field of Obstetrics and Gynaecology 
were related to the use of simulation to teach clinical skills or management. 
Only four articles were identified which related to non-technical skills.  These 
were categorised into: 
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1. Error detection; 
2. Teamwork. 
 
Thompson et al (2004) used on site simulations of eclampsia patients to 
identify deficiencies in the care of eclampsia patients.  Maslovitz et al (2007) 
used simulation training with four emergency scenarios including; eclamptic 
seizure, post partum haemorrhage, shoulder dystocia and breech extraction.  
High fidelity mannequins were used and the training groups were teams of 
residents and midwives.  Their results showed improvement in scores where 
scenarios were repeated and the ability for the simulation to identify 
common errors in management of these scenarios, including delay in 
transportation, documentation issues and unfamiliarity with protocols. 
 
Morgan et al. (2007) used an obstetric simulation to assess teamwork.  They 
used the Human Factors Rating Scale but failed to show this as a valid tool 
for assessing performance in this environment and recommended a more 
context specific tool be developed.  Crofts et al. (2007) assessed the change in 
knowledge of midwives and obstetricians following obstetric emergency 
training in both a simulation centre and a local hospital setting and found no 
significant difference between acquisitions of knowledge in either setting.  It 
was not clear whether teamwork measures were made during this study. 
 
Gardner et al. (2008) looked at evaluating team training and communication 
with obstetric clinicians as part of a medical indemnity insurance premium 
program.  It concluded that the course improved both communication and 
team training and that simulation based CRM training can serve as a strategy 
for mitigating adverse perinatal events. 

Emergency Medicine 

 
There were 15 articles identified relating to the use of simulation to teach 
Non-technical skills in emergency medicine postgraduate training. These 
were categorised into areas including: 
 
1. Error detection or management 
2. Professionalism 
3. Crisis Resource management 
4. Integration into the curriculum 
5. Cognitive reasoning 
6. Communication skills 
7. Teamwork 
 
Three articles were identified related to error detection or teaching error 
management. Kozer et al (2004) conducted a study using mock paediatric 
resuscitations using a simulation to observe errors in medication ordering 
and administration. Participants were emergency physicians and nurses.  The 
participants gave a total of 125 orders for medication in which 17% did not 
specify the dose.  Nine errors were observed during the ordering phase, of 
which five were intercepted before administration to the patient. 
Additionally, errors were observed in the measured doses given to the 
patient who deviated from ordered dosages.  Whilst this study did not use 
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simulation to train the participants, it was a useful modality for analysing 
error in clinical practice. Muller et al (2006) developed a one day training 
program using simulations to teach crew resource management.  
Participants were emergency physicians, nurses and paramedics.  The course 
was rated highly for relevance and the authors suggest this approach is 
applicable to other areas of medicine.  Young et al (2007) studied the 
cognitive processes of emergency residents and general surgery residents as 
they managed four “critically ill patient” simulations.  Their results 
demonstrated that those residents with 10 weeks or more of intensive care 
(ICU) experience were more proactive and made fewer errors than residents 
with less ICU experience. 
 
Gisoldi et al (2004) used high fidelity simulations to assess emergency 
medicine resident’s professionalism when faced with ethical dilemmas.  They 
found differences in performance according to experience level of the 
residents with more senior residents having better overall performance.  
Although limited by small sample number they recommended the need for 
improved resident education in the areas of professionalism and ethics.  A 
similar study by Girzadas et al (2007) were able to use high fidelity 
simulations to differentiate between novice and experienced emergency 
residents in terms of clinical decision making and in particular time to action. 
 
Reznick et al (2003) discuss the pilot program of the Emergency Medicine 
Crisis Resource Management (EMCRM) simulation course to teach 
emergency residents crisis resource management principles.  This course was 
based on the Anaesthetic equivalent.  The course was rated very favorably in 
terms of relevance and applicability to practice, although it was only a pilot 
program and no other detailed evaluation was performed including such as 
transfer of skills to the workplace. 
 
Binstadt et al, (2007) describe the integration of simulation into their 
emergency resident program.  They describe a total curriculum integration 
which is a novel approach compared to other graduate programs. 
 
Bond et al (2004) describe the use of simulation to teach cognitive reasoning.  
They used a one off simulation experience for emergency residents to teach 
metacognitive strategies and found that the senior residents benefited more 
from this approach than the more junior residents who focused on 
knowledge acquisition rather than reasoning. 
 
Three articles were identified that describe the use of simulation to teach 
communication skills in emergency residents.  Bandiera et al (2005) used 
role-play to manage issues such as teaching efficiently, dealing with the 
difficult learner and common mistakes.  They evaluated participants four 
months after their return to the workplace with all respondents reporting 
improved confidence with teaching and evidence of implementation of new 
skills learnt including giving feedback, setting learning objectives and 
identifying teaching opportunities.  Hobgood et al (2005) report on a course 
“GRIEV_ING” which used role-play to improve the death notification skills of 
emergency residents. Significant improvements were seen in the residents 
post intervention communication scores, which were obtained from 
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observation of interactions with standardised patients and written 
questionnaires.  McLaughlin et al (2007), likewise, used simulation to teach 
management of sexual assault in the emergency department.  As with the 
Hobgood study, they used role-play within the educational intervention and 
observation with standardised patient interviews to assess.  They compared 
the resident results to nurses who had undergone a Sexual Assault Nurse 
Examiner (SANE) course and found that their intervention raised resident 
results to similar levels as those nurses who had undergone the SANE course. 
 
Four articles were identified in the category of using simulation to teach or 
assess teamwork skills in emergency medicine postgraduate training.  Dev et 
al (2007) describe the development of a computer-based simulator (the 
Virtual Emergency Department) for distance training in teamwork and 
leadership skills.  They found that this provided a realistic, yet safe, 
environment to practice these skills on repeated occasions, which is not 
available in the real world environment. Holcomb et al (2002) used a high 
fidelity human simulator to evaluate trauma team performance.  Participants 
included military nurses, physicians and medics.  Teams were evaluated at 
arrival and at the completion of the rotation.  Two trauma scenarios were 
used.  The authors described an improvement in team performance with the 
training and were able to evaluate the trauma team’s performance in a 
reproducible manner.  Leiba et al (2006) describe the use of a Standardised 
patient to evaluate team responses to anthrax drills.  Teams consisted of 
emergency physicians and nurses.  The authors concluded that the drills were 
a useful educational intervention but not sufficient on their own to prepare 
teams for bioterrorism.  Mikrogianakis et al (2008) used simulations to stage 
mock paediatric trauma codes for training emergency physicians.  Each 
simulation was videotaped and analysed by two independent raters.  Results 
showed that whilst there was improved ratings of resident confidence post 
training there were not significant improvements in the team functioning 
post intervention. 

Anaesthetics 

 
The colleges of Anaesthesiology have long been leaders in the use of 
Simulation in medicine.  Numerous articles were identified in relation to the 
use of simulators to teach clinical skills, the evaluation of types of simulators 
and the use of simulation to assess clinical skills.  Surprisingly there was a 
paucity of articles identified on the use of simulation to train Non-technical 
skills.  Sinz (2007) provides a history of anaesthesiology’s role in simulation 
and the potential future developments in this area of medical education.  In 
addition, Wheeler et al (2005) discuss the role of simulation in identifying 
error in practice and teaching error prevention strategies. 
 
The articles identified which deal with Non Technical Skills includes areas 
such as: 
 
• Teamwork 
• Crisis resource Management skills 
• Communication skills 
 



21 

Blum et al (2005) describe a one-day simulation course aimed at improving 
communication skills through team training. They used “probes”, a 
technique for placing clinical information with team members in order to 
track information sharing between team members.  They demonstrated 
construct validity for the probe methodology but no statistical difference in 
information sharing resulting from the training.  Hansen et al (2008) describe 
team-oriented training for rural trauma.  The teams trained included 
surgeons, anaesthetists and nurses.  They trained thirty-eight teams using 
modules of operative sessions on live porcine models, which involved 
communication, collaboration, and team based problem solving.  Participants 
reported increased proficiency with damage control techniques.  They also 
reported a change in hospital protocols (17 out of 18) for trauma 
management because of the course. 
 
Weller et al (2003) describe a survey of practice following a simulation course 
in crisis management.  They found that the participants reported changes to 
practice because of the training, which was not limited to the crisis areas 
that were trained but rather extended to other areas of practice. 
 
Harms et al (2004) reported a communication skills course using role-play 
and evaluated the effect of the course on patient satisfaction.  They reported 
that participants felt their interpersonal skills had improved and patient 
satisfaction results likewise improved post training. 

Surgery 

 
The use of simulation in surgical postgraduate training is widely reported 
and focuses on the development and implementation of bench models and 
Virtual reality training to teach surgical skills such as laparoscopic techniques 
and suturing.  However, only ten articles were identified which used 
simulation to teach or assess non-technical skills.  The articles identified 
could be categorised into: 
 
• Team training 
• Crisis resource management 
• Interprofessional skills 
• Patient safety and error management 
• Communication skills 
• Differentiating between novice and expert 
 
Hirshberg et al (1999) developed a computer model of the emergency room 
and related hospital facilities to assess elements of surgical response to 
multiple casualties.  They used this model to identify blocks in flow of 
patients and staff number requirements. 
 
Knudson et al (2008) used high fidelity simulation to train surgical residents 
to manage critically ill trauma patients.  Initial management skills and crisis 
management skills were assessed by independent observer review of 
videotapes.   They compared groups that were trained using simulation to 
groups who received a didactic lecture.  The SIM trained residents received 
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higher overall scores particularly in the teamwork skills assessed.  Hammond 
et al (2002) used high fidelity simulation to assess cognitive skills of junior 
surgical residents.  They reported an improvement in the resident’s 
confidence to call for help when managing critically ill patients.   
 
Hassett et al (2006) reported using standardised patients to evaluate the 
growth in interpersonal skills of surgical residents in their first year of 
training.  Their study demonstrated a low level of self-awareness of their 
interpersonal skills by the surgical resident. 
 
Brewster et al (2005) reported a pilot project using bench models and 
standardised patients to integrate teaching of surgical skills with 
interpersonal skills and professionalism.  They reported a high level of 
satisfaction with the training from participants.  Chan et al (2005) used 
standardised patients and scenarios to determine how surgeons disclose 
medical errors to patients.  Each encounter was scored on five 
communication elements of effective error disclosure.  The author has 
concluded that there is a significant gap between how surgeons report error 
and patient preferences. 
 
Corke et al (2005) undertook an observational study using standardised 
patients to determine how surgeons manage discussing treatment options 
with patients with acute, life threatening illness and major co morbidities. 
They found that the doctors focused on technical medical issues and placed 
less emphasis on patient related issues such as fear.  They felt that there was 
need for additional communication skills training for surgeons to assist them 
in these situations. 
 
Steinemann et al (2005) used role-play with standardised patients to train 
surgical residents in providing smoking cessation counselling to patients.  
This training was compared to a didactic lecture.  Results showed no 
significant difference between the groups with both groups improving their 
knowledge, attitude and counselling skills.  Klaristenfeld et al (2007) used 
role-play to teach surgical residents skills in managing end of life issues and 
palliative care with patients.  The residents felt more comfortable to speak to 
patients about these issues post course and at three month follow up. 
 
Hawkins et al (2000) used computer simulations and standardised patients 
to establish reference performance levels for experienced doctors to 
determine the utility of these methods for diagnostic assessment.  They were 
able to distinguish consistent differences between experienced surgeons and 
students and felt that this methodology could be useful to evaluate 
practicing doctors. 

Dermatology 

 
Forty-four articles were reviewed.  There were no articles that were relevant 
to simulation or non-technical skills training. 
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Medical Administrator 

 
There were 174 articles identified relating to the search criteria for the 
College of Medical Administrators.  Upon further investigation, 16 of the 
articles had a focus on the use of simulation to teach Non-technical skills in 
postgraduate training. These were categorised into areas including: 
 
• Open Disclosure 
• Braking Bad News 
• Crisis Resource management 
• Leadership 
• Written Communication 
• Verbal Communication 
 
Cooper et al (2008) discussed the effects of simulation-based training to look 
at the differences in the safety climate among hospital-based anaesthesia 
departments.  Cooper concluded that CRM training alone was insufficient to 
alter engrained behaviours in the absence of further reinforcing actions to 
promote a safe climate. 
 
Cowles et al (2001) discussed the doctor-patient communication in surgery 
and the attitude of the patients to having residents in training programs 
participate in their surgery.  They found that orientating patients to the 
resident education process is vital to patient’ perception of care and may 
render patients more willing to participate, hence, highlighting the 
importance of effective communication between medical staff and patients. 
 
Fairbanks et al (2007) discussed the communication patterns in the 
Emergency Department.  Data in relation to communication events, 
including duration, mode, partner, location, and interruptions were recorded.  
These recordings identified who communicated with each other and for 
what reasons and assisted in developing communication patterns and give a 
direction for future planning. 
 
Hampers et al (1999) discussed the language barriers and resource utilization 
in a paediatric emergency department.  Hampers concluded that effective 
communication was of increased difficulty if a language barrier is present 
and this barrier is associated with increased resource utilization for 
diagnostic studies and increased Emergency Department visits.   
 
Hampers et al (2002) discussed the need for bilingual physicians or 
interpreters when treating non-English speaking patients.  Hampers found 
that the treatment of patients when communication was difficult made 
decision making was more cautious and increased costs of investigations but 
did not result in increased length of stay.   
 
Huff (2005) discussed open disclosure with families and patients post error 
occurrence.  Huff identified that open communication regarding the incident 
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often diffuses anger and allows for a fair financial settlement.  Olsen et al 
(1998) also focused on communication and breaking bad news post death in 
an Emergency Department.  Olsen discussed the difficulties physicians have 
with communicating death notification and having an educational plan 
associated with death notification.  Improved skill in death notification, is 
suggested by Olsen suggests, would not only benefit families but also serve 
society by possibly increasing organ and tissue donations. 
 
Proctor et al (2002) discussed communication that occurs from and from the 
emergency Department when providing telephone advice.  Much of this 
advice is provided to the public who request detailed instruction or medical 
advice.  This article explored the medico legal issues associated with the 
quality of instruction and advice provided. 
 
Rhodes et al (2007) discussed patient and doctor communication regarding 
domestic violence.  This article identified several provider communication 
behaviours that facilitate patient disclosure of experiences with abuse.  The 
examples provided highlighted common pitfalls and exemplary practices for 
screening for abuse and response to disclosure of abuse. 
 
Saunders et al (2003) investigated whether patients were more satisfied with 
an outpatient consultation if they received a copy of the written 
communication to their General Practitioner (GP).  It was found that if 
patients received a copy of the correspondence to their GP they were more 
satisfied with their attendance in clinic and this was an effective means of 
aiding communication. 
 
Solvoy (2002) discussed the use of email as a method of communication 
between physicians and patients in addition to phone conversations.  Solvoy 
concluded that email, as a form of communication was advantageous in that 
it was cost effective and provided additional information for patients. 
 
Spath (2003) wrote about the importance of communication between 
patients and health services.  Spath suggested that if patients were more 
involved in their own care and their needs were heard there could be an 
improvement in health care safety  
 
Takayesu and Hutson (2004) also discussed communication, however, 
focused on the skill of breaking bad news and communicating life-
threatening diagnosis to patients in emergency departments.  This article 
discusses the difficulties encountered by emergency physicians in disclosing 
new, life threatening diagnosis and the role of allied health professionals in 
addressing non-medical concerns of these patients. 
 
Xia et al (2007) investigated how the use of a whiteboard can inform others 
about emergency department communication.  The article demonstrated 
that written communication on such a medium as a whiteboard is able to 
demonstrate the complex and intricate teamwork that occurs in the 
emergency department.  This communication assists with team building, 
resource-planning tracking of patients and multidisciplinary problem solving. 
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Ophthalmology 

 
The literature search for the specialty of ophthalmology returned 30 articles, 
which were reviewed.  Of these articles, three were relevant to simulation.  
Each of these articles related to the use of Simulation or Virtual Reality 
technology to teaching clinical skills.  One article could not be assessed due 
to lack of abstract. 
 
There were no articles specifically relating to Non-technical skills.   

Paediatrics and Child Health 

 
Two hundred and twenty-one articles were reviewed of which 29 were 
relevant to the criteria of NTS.  The topic areas covered within the search 
were: 
• Communication 
• End of Life decisions 
• Breaking bad news 
• Leadership 
 
Anand et al (2005) analysed the e-mail communication between primary care 
providers and parents and concluded that e-mail communication focused 
more on medical content than administrative issues.  It was also concluded 
that those who utilized e-mail were very positive about its use.  Borowitz and 
Wyatt (1998) discussed the use of e-mail for ‘consultations’.  They concluded 
that email provides a very effective method of parents, guardians, and health 
professionals communicating in a timely fashion.  Kleiner et al (2002) 
discussed in their paper the attitudes of physicians and parents to electronic 
communication.  It was concluded that those physicians within the study 
were opposed to using e-mail to communicate where as parents were 
positive toward its use.  Rosen and Kwoh (2007) investigated the use of e-
mail as the preferred communication method to answering questions from 
parents.  It was concluded that physicians prefer e-mail communication 
rather than phone conversations as it takes less time. 
 
Komoroski (1998) also wrote about the use of e-mail for communication.  In 
this paper, email was used as a communication method for education.  
Multiple choice and short answer questions were circulated via e-mail on a 
daily basis.  It was concluded that this was an effective method of 
communication for paediatric residents.  Muething et al (2007) discussed the 
increased communication and inclusion in decision making when a “family 
centred bedside round” occurs.  It was concluded that family involvement 
improves communication between physicians and families and makes 
families more comfortable about the care process. 
 
Mangione-Smith et al (2001) discussed the expectations of parents and 
physicians regarding the prescribing of antibiotics to children who have no 
clinical indications to show they require them.  The communication between 
the physician and the parent was deemed to be the most important factor in 
contributing to satisfaction of the parent with treatment.  Stille et al (2001) 



26 

discussed the communication with parents about their child’s health and 
using them as intermediaries.  The conclusion from this paper is that the 
parents are not necessarily comfortable with this role and that in order to be 
effective physicians should discuss whether they are comfortable with this. 
 
Bagtell et al (2002) developed a discussion based seminar series in order to 
successfully provide paediatric residents with basic information regarding 
end of life care.  This program was found to significantly increase the 
confidence of clinicians in caring for seriously ill and dying children.  
Ferguson et al (2006) discussed the use of CD-Rom to educate physicians in 
communicating to families the diagnosis of Down Syndrome.  They found 
this to be a very effective method and concluded that this methodology 
could be extended to other life altering disabilities.  Hurwitz et al (2004) 
discussed the issues associated with caring for children with cancer at the 
end of their life, including issues associated with the assessment of the 
patient, the clinical care that is provided and the involvement of the family in 
this process.  Vrakking et al (2005) also discussed end of life decision making 
for children in the setting of the Netherlands.  This paper concluded that 
decisions regarding end of life were made through communicating with 
parents and other caregivers, as most children were not able to participate in 
these discussions.  Vaidya (1999) also used standardised patients to improve 
the performance of paediatric intensive care specialists in breaking bad news 
and concluded that it was one of the first programs to demonstrate short-
term improvement in physicians.  
 
Knapp and Mulligan-Smith (2005) discussed the issues associated with a 
child death in the emergency department.    Amongst these issues were the 
communication difficulties in informing the child’s General Practitioner 
about the death, requesting post-mortem examinations and procurement of 
organ donation.  McCabe (2008) looked at end of life issues associated with 
children and their families.  The paper concluded that Paediatric residents 
have limited experience with end of life care and do not feel adequately 
trained.  The residents felt that with increased training their perception of 
confidence did not increase.  Greenberg (1999) also discussed the use of 
standardised patients to train paediatric emergency fellows on how to break 
bad news regarding child death.   
 
Taveras et al (2004) discussed communication with breastfeeding mothers.  
They found that the majority of mothers spoke about breastfeeding with 
their paediatric specialist rather than their obstetric specialist.  It was 
concluded that unintentional communication gaps occurred and that 
approaches to enhance communication between obstetricians and mothers 
was required.  Vaidya et al (1999) wrote about a workshop in which they 
taught physicians using standardized patients.  The study demonstrated 
short-term improvement in physician’s performance in conveying bad news 
in a paediatric intensive care setting. 
 
Brown et al (2005) describe a pilot program that utilizes paediatric-
standardized patients (SP) to aid the training of residents in interviewing 
skills addressing complex mental health issues.  They found that this was an 
effective method of training for medical staff in complex NTS thata was 
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associated with mental health issues.  Hardoff and Schonmann (2001) also 
utilized SPs to train physicians in skills associated with adolescents.  This 
program was shown to be very effective at increasing the communication 
skills of physicians with teenagers.  Wissow et al (2002) looked at whether a 
longitudinal relationship between resident and patient was sufficient to 
promote discussion, disclosure, and detection of psychosocial issues.  This 
paper concluded that training in communication skills might help residents 
achieve this. 
 
Gilfoyle et al investigated the development of a leadership skills workshop in 
paediatric advanced resuscitation.  They concluded that residents acquired 
leadership skills following the intervention that were unlikely to have been 
developed without attending the program.  Babitch (2006) investigated a 
practice management skills program for residents that was provided over a 
12 month period and included both medical and personnel management 
issues.  One of the results of this program was a positive influence on the 
leadership abilities of those involved. 
 
Hampers et al (1999) investigated the communication barriers associated 
with language and that these barriers contributed to a higher rate of 
resource utilization and increased Emergency Department visits, hence, 
creating a link between effective communication and efficiency.  Mihalic et al 
(2007) discussed the education associated with Paediatric training and 
cultural competencies.  They concluded that cultural competencies be part of 
the paediatric curriculum in a changing cultural environment in the U.S. 
population. 
 
Jones et al (2007) wrote about informed consent for surgery and the 
processes that occur.  They discussed the communication process and the 
importance of this process. 
 
Mikrogianakis et al (2008) investigated team training using simulation of 
mock trauma codes as an education initiative.  The paper concluded that 
residents self reported an increase in confidence, knowledge and comfort 
level in managing paediatric trauma.  It also raised resident’s awareness of 
knowledge gaps but was unable to measure a significant change in team 
functioning post intervention.  Jankouskas et al (2007) also investigated CRM 
training of multidisciplinary teams including paediatric specialists and 
anaesthetists.  This study concluded that there was a perceived increase in 
team collaboration, satisfaction with care and observed team skills due to 
multidisciplinary CRM training. 
 
Shipley et al (2005) discussed the teaching of paediatrics to residents in an 
effort to increase understanding of community health and child advocacy.  It 
was concluded that training in this area would improve leadership and 
collaborative skills of practitioners and improve child health in the 
community. 
 
Violato et al (2006) discussed whether it was possible to develop feasible, 
valid and reliable multisource feedback data for paediatricians.  They 
developed surveys that addressed competencies relating to communication 
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skills, professionalism, collegiality, continuing professional development and 
collaboration.  They concluded that surveys were able to be developed that 
provided this data. 

Pain 

 
122 articles were reviewed. There were no articles identified relevant to 
simulation or non-technical skills training. 

Pathology 

 
There were 407 articles reviewed within the search criteria relating to 
pathology.  Of the 407 articles, there were 26 relating to the use of 
simulation methods in training.  There were 8 articles that discussed the use 
of simulation as a mode for training of medical professionals in the 
development of NTS.   
 
Chockinov (2002) discussed the use of video footage to develop an 
overarching framework for the maintenance of dignity when approaching 
end of life decisions for those patients that are terminally ill.  Finnerty et al 
(2002) also focused on end of life decisions associated with pregnant women 
and informing family and guardians as to their directives in advance in 
relation to topics such as trauma, cancer, and aging.  Haidet et al (1998) also 
had a focus on end of life decisions.  It included the preferences for 
resuscitation of metastatic colorectal cancer patients and how they 
communicate their wishes to physicians.  This paper concluded that patients 
with metastatic colorectal cancer had definite opinions on end of life 
decisions and that direct communication between patients and physicians 
did not improve the significant misunderstanding between patients and 
physicians.  Oh et al (2004) also wrote on the subject of end of life decisions 
and the withholding of treatment for patients with terminal malignancies in 
Korea.  They concluded that the values held regarding therapeutic decision-
making and the withholding of life sustaining treatment varies between 
family members and physicians.  Tulsky (2005) also discussed the need for 
communication skills at the end of life.  This article identified and discussed 
many of the factors families encounter when facing end of life decisions. 
 
Ernst et al (1999) discussed effective methods to manage, review and 
distribute digital imaging and communications in medicine.  Ernst et al 
discussed the use of a windows based Picture Archiving and Communications 
Systems (PACS) system as an effective method for the communication of 
results of investigations for medical professionals. Riva and Gramatica (2003) 
discuss the development of electronic communication methods between 
clinicians and between clinicians and patients.  This chapter discussed how 
electronic communication methods have decreased cost of healthcare and in 
many instances made healthcare more effective. 
 
Towle and Hoffman (2002) discuss an advanced communications program 
for fourth year medical students.  Although not within the scope of the 
project, as it is not inclusive of undergraduate or prevocational programs, 
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this paper is worth noting as the structure and format would be of great 
value to those developing NTS courses in the future. 

Rehabilitation 

 
Within the rehabilitation specialty, 12 articles were reviewed.  One article 
related to CME of Physicians.  This article related to the use of online learning 
and videoconferencing to teach about workplace injury.  There are slight and 
tenuous links between this area and simulation.  

Psychiatry 

 
Ninety-four articles were reviewed.  Of these only 6 were relevant to 
simulation.  Three of the four articles dealt with the use of standardised 
patients for teaching or assessing communication skills in undergraduates. 
One article related to the use of CD ROMs to teach about patients with 
personality disorders.   Therefore, there were no articles on NTS that were 
relevant to this Literature review.  The NTS articles relating to undergraduate 
medical education have been listed below.  An additional 2 articles were 
about NTS, one by Rimondini et al. (2006) discussed the need for active 
listening skills amongst young psychiatrists which assists in their emotion 
focusing skills.  The second was by Fichtner et al. (2000) which discussed a 
program that developed leadership skills and clinical team functioning.  The 
authors concluded that this program was of value when coupled and 
supplemented with other educational activities.  
 
1. Hall, M. J., G. Adamo, et al. (2004). "Use of standardized patients to 

enhance a psychiatry clerkship." Acad Med 79(1): 28-31. 
2. Sack, S., B. Drabant, et al. (2002). "Communicating about sexuality: an 

initiative across the core clerkships." Acad Med 77(11): 1159-60. 
3. Towle, A. and J. Hoffman (2002). "An advanced communication skills 

course for fourth-year, post-clerkship students." Acad Med 77(11): 1165-
6. 

Radiology and Oncology 

 

The literature review identified 157 articles of which one related to the use of 
simulation to teach NTS.  Sica et al (1999) discussed a CRM course that was 
adapted from anaesthesia CRM to incorporate radiology.  They found that 
the use of simulation was an effective method for teaching CRM to 
radiologists. 

Intensive Care Medicine 

 

The literature review identified 1078 articles of which three related to the 
use of simulation to teach non-technical skills in Intensive Care residents. 
Vaidya et al (1999) used simulated patients to teach breaking bad news.  
Training was undertaken and blinded assessors assessed performance using 
a checklist.  The training resulted in improved performance from control 
groups.  Two articles used simulation to train residents in team behaviours 
using high fidelity simulators. DeVita et al (2005) used simulation to train 
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Medical Emergency Teams.  Participants who felt that the training had 
improved performance; however, this was a preliminary study only 
undertook evaluations.  Zabari, et al. (2006) used simulation to try and 
improve interactions between obstetricians and neonatologists. Results 
indicated improved team response times and improved communication skill 
utilisation as assessed by checklist analysis of videotapes.  

3.2 Grey Literature Results 

International Contact List 

 
Name Sim Centre/Company 
Lou Oberndorf METI 
Stefan Moenk Mainz 
Nicky Maran Stirling 
Mark Tooley  Bristol 
Elaine Gill St Thomas 
Paul Bradley Plymouth 
Lisa Satterthwaite Mt Sinai, Toronto 
Dan Raemar Harvard University, Boston 
David Gaba Stanford University, Palo Alto , 

California 
Jonathon Beard Sheffield Vascular Institute, UK 
Roger Kneebone Imperial College, UK 
Pierre Cardinal Ottawa 
Kevin LaChappelle Montreal 
Toni Laidlaw Dalhousie 
Jennifer Weller NZ 
Brian Robinson NZ 
Betsy Hunt John Hopkins 
Nicole Shilkofski John Hopkins 

Table 4: Grey Literature International Contact List 

Australian Contact List 

 
Name Simulation Centre/Company 
Brendan Flanagan Southern Health Simulation Centre 

Monash University 
Debra Nestel Gippsland Clinical School,  

Monash University 
Leonie Watterson Sydney Simulation Centre 
Brian Jolly Centre for Medical and Health Sciences 

Education 
Monash University 

Mary Lawson Royal Australian and New Zealand 
College of Anesthetist 

Marcus Watson QLD Skills Development Centre 
Maree Gleeson UTS, Burnie 
Harry Owen Flinders Simulation Centre 
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Name Simulation Centre/Company 
Richard Morris WA 
Katie Walker QLD SDC 
Peter Lee Queensland Health 
Janet Chan St Vincent’s Simulation Centre, Sydney 
Nik Whisson Scientific Educational Supplies 
Bill Thalmeier Laerdal Australia 

Table 5: Grey Literature Australian Contact List 

3.2.1 Grey Literature General 

Ozzawa 2008 Abstracts 

 
Seven hundred and seventy-seven abstracts were reviewed which included 
abstracts for long papers, short papers, posters and workshops.  Forty-seven 
abstracts were identified as simulation related studies involving mannequin 
based or standardised patients and scenario based learning.  However, the 
majority of these abstracts described the use of simulation to teach and or 
assess clinical skills.  In addition, the participants were undergraduate or 
discipline other than medicine such as nursing or allied health.  There were 
no articles identified regarding the use of simulation to teach non-technical 
skills in postgraduate medicine disciplines.   
 

First International Clinical Skills Conference, Prato 2005 

 
One hundred and fifty-seven abstracts were reviewed which included 
keynote addresses, keynote workshops, workshops, full papers, brief papers 
and posters.  Thirty-six abstracts related to the use of simulation, simulated 
patients or other forms of simulated teaching.  These papers referred to 
undergraduate and postgraduate medicine, nursing and allied health, 
however no abstracts referred to the use of simulation in postgraduate 
medical disciplines to teach non-technical skills. 
 

Second International Clinical Skills Conference, Prato 2007 

 
One hundred and thirty-eight abstracts were reviewed which included 
keynote addresses, workshops, full papers, and posters.  Twenty-three 
abstracts related to the use of simulation, simulated patients or other forms 
of simulated teaching.  These papers referred to undergraduate and 
postgraduate medicine, nursing and allied health.  Two papers specifically 
dealt with postgraduate medical specialty training. The first paper by Pliego 
and Errichetti, discussed a communication rating scale ‘Sim Com T’ to train 
and assess performance in medical teams.  The authors presented a 
workshop on how they used this rating scale however; no details were 
provided as to the medical disciplines involved.  Yule et al. presented a 
workshop on the NOTSS tool (Non Technical Skills for surgeons).  This tool 
provides the opportunity for consultant (attending) surgeons to give 
feedback to colleagues and trainees based on structured observations of 
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non-technical aspects of performance in the intraoperative environment. 
Further research into this topic yielded the following articles relevant to the 
use of this tool in postgraduate surgical training: 
 

• Surgeons' non-technical skills in the operating room: Reliability testing 
of the NOTSS behaviour rating system. World Journal of Surgery. 

• Yule, S., Flin, R., Rowley, D., Mitchell, A., Youngson, G.G., Maran, N., 
Paterson-Brown, S. (in press). Debriefing surgical trainees on non-
technical skills (NOTSS).Cognition, Technology & Work. 

• Healey, A., Catchpole, K., & Yule, S. (in press). Enhancing surgical 
systems. Cognition, Technology & Work. 

• Yule, S., Flin, R., Paterson-Brown, S., Maran, N., Rowley, D. (in press). 
Development of a rating system for surgeons’ non-technical skills. 
Medical Education Download article (in press)(177kb) 

• Flin, R., Yule, S., McKenzie, L., Paterson-Brown, S., Maran, N. (2006). 
Attitudes to teamwork and safety in the operating theatre. The 
Surgeon,4:3; 145-151Download article(359kb):Download additional 
tables(114kb):Download ORMAQ questionnaire(120kb) 

• Yule, S., Flin, R., Paterson-Brown, S. & Maran, N. (2006). Non-technical 
skills for surgeons: A review of the literature. Surgery, 139: 140-
149Download pdf article(141kb) 

• Flin, R. & Yule, S. (2004). Leadership for Safety: Industrial Experience. 
Quality and Safety in Healthcare, 13 (suppl II): ii45-ii51.Downloadpdf 
article(105kb) 

 
Victorian Government Department of Human Services Commissioned 
Projects 
  
Three reports were completed because of the Victorian Government 
Department of Human Services undertaking projects based around 
simulation and or clinical skills teaching.  Two of theses reports looked 
specifically into the approaches for teaching of clinical skills at an 
undergraduate level.  The third of these reports was a systematic literature 
review completed by Flanagan, Clavisi and Nestel in 2007 that identified 
“Efficacy and effectiveness of simulation based training for learning and 
assessment in health care”.  This report provided an overview of simulation 
in healthcare in regards to seven specific topics: 

 

1) Transferability of skills learned via simulation to real life patient care 

2) Clinical skills (including the use of simulation for both education and 
training [e.g. upskilling and, continuing education] and for, 
competence assessment and remediation). 

3) Decision making (situational awareness) 

4) Communication with patients 

5) Teamwork, including communication between clinicians 
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6) Leadership 

7) Cost effectiveness of simulation-based training compared to direct 
patient contact 

 

The review suggested the following about simulation; 
 
“...simulation makes a valuable contribution to learning for students, trainees 
and clinicians. It enables learning of both routine and non-routine 
procedures and management of patients. Simulation is widely used in 
teaching and learning, in assessments both as formative and where high 
stakes decisions are made. The range of simulation modalities varies widely.” 
 
The review identified several articles based on NTS but also identified that 
there is currently not enough robust research in the area of simulation and 
NTS or clinical skills and that this lack of robust research was an issue. 
 

SESAM Meetings 

SESAM Annual Meeting 1994 

Date: 1994 
Venue: Copenhagen, Denmark 
Abstracts: N/A  

SESAM Annual Meeting 1996 

Date: 1996 
Venue: Copenhagen, Denmark 
Abstracts: N/A 

SESAM Annual Meeting 1998 

Date: Jan 17, 1998 
Venue: Tucson, Arizona (USA)  
 Abstracts: N/A 

SESAM Annual Meeting 1999 

Date: August 27 & 28, 1999 
Venue: Esbjerg, Denmark    
 
Three abstracts were presented in the abstract list.  All three related to 
simulation and one of these papers was related to training of non technical 
skills.  This paper looked at Trauma Team training, however, was not specific 
to a specialty training program. 

SESAM Annual Meeting 2000 

Date: March 31, April 1, 2000 
Venue: Mainz, Germany    
 
Fourteen abstracts were presented in the abstract list.  All abstracts related 
to simulation and one of these papers was related to training of non 
technical skills and in particular the training around Crisis Resource 
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Management (CRM).  This paper although discussing NTS focused on 
education at undergraduate medical level. 

SESAM Annual Meeting 2001 

Date: March 30, March 31, 2001    
Venue: Stirling, United Kingdom  
Abstracts: N/A  

SESAM Annual Meeting 2002 

Date: May 10 &11, 2002 
Venue: Santander, Spain 
Abstracts: N/A  

SESAM Annual Meeting 2003 

Date: April 3 - 5, 2003 
Venue: St Bartholomew’s Hospital, London, United Kingdom 
 
Thirteen abstracts were presented in the abstract list.  All abstracts related to 
simulation and three of these papers related to training of non technical 
skills and in particular the training around Crisis Resource Management 
(CRM) with Anesthetists.  Theses papers discussed how and why anesthetists 
perform and react with anesthetic crisis with the operating theatre 
environment. 

SESAM Annual Meeting 2004 

Date: June 17 - 19, 2004 
Venue: Center for Advanced Medical Simulation at Karolinska University 
Hospital Huddinge, Stockholm, Sweden    
 
Sixty-three abstracts were presented in the abstract list.  All abstracts related 
to simulation and nine of these papers related to training of non technical 
skills. Eight of the nine discussed CRM and teamwork training as pivotal to 
improving patient safety.  All of the nine papers presented mentioned 
communication skills as being part of their work. Two of the papers were 
with Anesthetists, one on trauma, one theatre teams, one multiprofessional 
and the final three did not list the professions involved.  The final NTS paper 
presented focused on leadership training for trauma teams. 

SESAM Annual Meeting 2005 

Date: May 19 - 21, 2005  
Venue: Bristol Medical Simulation Centre, Bristol, UK    
Abstracts: N/A 

SESAM Annual Meeting 2006 

Date: June 29 - July 1, 2006  
Venue: Porto, Portugal  
Abstracts: All scientific abstracts were published in Simulation in Healthcare 
(Vol. 1, No. 3, Fall 2006).  
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SESAM Annual Meeting 2007 

Date: June 18 - 20, 2007 
Venue: Herlev Hospital, Copenhagen, Denmark 
Abstracts: N/A 
 

SESAM Annual Meeting 2008 

Date: June 19 - 21, 2008  
Venue: Hertfordshire Intensive Care & Emergency Simulation Centre 
(HICESC) at the University of Hertfordshire, Hatfield, United Kingdom.  
  

Eighty-seven abstracts were presented in the abstract list for oral 
presentations, workshops and posters.  All abstracts related to simulation 
and one of the oral papers related to training of non technical skills and in 
particular the training around communication at undergraduate medical 
level.  Three of the poster abstracts related to NTS.  One focused on whether 
NTS training in a multidisciplinary paediatric teams improved CRM training 
and the remaining two papers focus solely on CRM principles. 
  
Society for Simulation in Healthcare (SSH) 
 
2001 International Meeting on Medical Simulation 
 
Thirty-seven abstracts were presented in the abstract list.  All abstracts 
related to simulation and five related to the use of NTS as the focus of their 
program.  Three of the five abstracts were on CRM principles and training.  
Two of the three had a paediatric focus and the third had a nursing focus.  
The fourth abstract was on improving communication skills and the last was 
on improving teamwork through scenario based training.                  
 
2002 International Meeting on Medical Simulation 
 
Forty abstracts were reviewed of which only three related to NTS.  Two of 
these related to Crisis resource management training and the remaining 
abstract related to NTS specifically in Anesthetics and how simulation can 
assist in the development of NTS. 
 
2003 International Meeting on Medical Simulation 
 
Forty-eight abstracts were reviewed of which 7 related to programs that had 
an NTS focus.  Four of these were on CRM principles and teamwork.  One was 
specifically on improving communication skills and another specifically and 
solely on further developing the ability of people to work in teams.  The last 
was a review of the Anaesthetics NTS program (ANTS) that was presented 
the previous year in 2002. 
 
 
2004 International Meeting on Medical Simulation 
 
Seventy abstracts were reviewed of which 18 related to programs that had 
an NTS focus.  Ten of these were on CRM principles and teamwork.  Three 
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were specifically on improving communication. Two were on upskilling 
medical staff on breaking bad news and making end of life decisions.  Other 
papers addressed NTS skills specifically in surgeons and improving time 
management skills through simulation.  The last of the papers was another 
review of the implementation process of the ANTS program. 
 
2005 International Meeting on Medical Simulation 
 
Sixty-eight abstracts were reviewed of which 12 related to programs that 
had an NTS focus.  Six of these were on CRM principles and teamwork.  One 
of the CRM papers related directly to the training of instructors to conduct 
CRM simulation programs.  One of the papers discussed a method for 
assessing the NTS of surgeons.  Two programs were about leadership skills 
and the development of these skills through using simulation.  Three papers 
looked at issues around making and communicating end of life decisions and 
how the use of simulation may assist. 
 
2006 International Meeting on Medical Simulation 
 
One hundred and two abstracts were reviewed of which 19 related to 
programs that had an NTS focus.  Nine of these were on CRM principles and 
teamwork.  Two programs were about leadership skills and the development 
of these skills through using simulation.  One paper looked at issues around 
making and communicating end of life decisions and how simulation of this 
activity may assist.  There were two leadership skills development through 
simulation and one paper around the skill of communicating with patients 
and families when breaking bad news. 
 
2007 International Meeting on Medical Simulation 
 
Sixty-nine abstracts were reviewed of which 5 related to programs that had 
an NTS focus.  One of these abstracts related to undergraduate teaching of 
medical students in communication and could not be included in this review.  
One of the articles was on breaking bad news using simulation training.  This 
article used two scenarios incorporating medical error and infant death to 
assist in the teaching of breaking bad news.  Participants found this to be a 
very useful method of teaching this skill.  CRM and anaesthesia was the focus 
of the second article and how the participant’s NTS held up post CRM 
training.  Leadership training in anaesthesia was the focus of the third article 
in which non-routine anaesthesia events occurred and the method of 
leadership behaviours displayed were categorized and discussed.  The last of 
the articles looked at 360-degree feedback in communication in ICU.  This 
tool was used to assess the skills of the fellow in family meetings to advice 
on further areas of improvement. 
 
 
 
2008 International Meeting on Medical Simulation 
 
Sixty-nine abstracts were reviewed of which 18 related to programs that had 
an NTS focus.  Six of these were on CRM principles and teamwork.    Two 
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papers focused on NTS in general and the training for NTS using simulation.  
Seven of the papers discussed the use of simulation to improve 
communication skills in a variety of simulated environments.  Included in 
these were team related activities and how effective communication 
improves the performance of teams.  Two of the seven communication 
papers focused on undergraduate medical students and although being 
important are not within the scope of this project.  One of the papers used 
simulation to question the professionalism of physicians placing them in 
situations in which they needed to make ethically difficult decisions.  Two 
papers looked at issues around making and communicating end of life 
decisions and how simulation of this activity may assist. 
 
SIMTECT HEALTH 
 
SimTecT 2005 Healthcare Simulation conference 
 
Date: November 1-3, 2005 
Venue: Royal Brisbane and Women’s Hospital Education Centre/ Queensland 
Health Skills Development Centre, Australia 
 
Fifty-three abstracts were presented in the abstract list.  All abstracts related 
to simulation and three of these papers related to training of non technical 
skills.  Two of the three discussed CRM and teamwork training including one 
on obstetric emergencies and one on Virtual reality and CRM training.  The 
last of the papers was a workshop on using simulation to teach 
communication skills. 
 
SimTecT 2006 Healthcare Simulation conference 
 
Date: September 11-14, 2006 
Venue: Royal Brisbane and Women’s Hospital Education Centre/ Queensland 
Health Skills Development Centre, Australia 
 
Sixty-two abstracts were presented in the abstract list.  All abstracts related 
to simulation and eleven of these papers related to training of non technical 
skills. Eight of the eleven discussed CRM and teamwork training including 
one of which was related to undergraduate medical training.  One of the 
papers discussed the general use of simulation to increase NTS by 
participants.  Two of the articles focused on development of communication 
skills and the use of simulation to develop these skills. 
 
SimTecT 2007 Healthcare Simulation conference 
 
Date: September 3-6, 2007 
Venue: Royal Brisbane and Women’s Hospital Education Centre/ Queensland 
Health Skills Development Centre, Australia 
 
Fifty abstracts were presented in the abstract list.  All abstracts related to 
simulation and six of these papers related to training of non technical skills. 
Three of the nine discussed CRM and teamwork training as pivotal to 
improving patient safety.  One of the papers discussed self assessment of 



38 

NTS by participants in simulation activities and two discussed improving 
communication skills of health professional with other health professionals 
through immersive simulation. 
 
SimTecT 2008 Healthcare Simulation conference 
 
Date: September 8-11, 2008 
Venue: Royal Brisbane and Women’s Hospital Education Centre/ Queensland 
Health Skills Development Centre, Australia 
 
One hundred abstracts were presented in the abstract list.  All abstracts 
related to simulation and ten of these papers related to training of non 
technical skills. Five of the nine discussed CRM and teamwork training.  One 
of the papers discussed leadership development in simulation and through 
using simulation and was a round table discussion.  The remaining four 
abstracts discussed development of communication skills within the health 
profession and methods to create and deliver communication skills 
programs. 
 
Association for Medical Education in Europe 
 
AMEE Conference 2001  
Date: September 2-5, 2001 
Venue: Berlin, Germany 
 
Four hundred and sixteen abstracts were presented in the abstract list.  All 
abstracts related to undergraduate education of medical students at various 
levels.  Of the abstracts presented there were thirteen papers that discussed 
NTS in some form.  All of theses abstracts were in relation to undergraduate 
education of medical students and three of these had links to postgraduate 
education.  The abstracts presented, although of interest, do not present 
enough content around postgraduate specialist training to be included in the 
literature review. 
 
AMEE Conference 2002  
Date: August 29 – September 1, 2002 
Venue: Lisbon, Portugal 
 
Four hundred and sixteen abstracts were presented in the abstract list.  All 
abstracts related to undergraduate education of medical students at various 
levels.  Of the abstracts presented there were thirteen papers that discussed 
NTS in some form.  All of theses abstracts were in relation to undergraduate 
education of medical students and three of these had links to postgraduate 
education.  The abstracts presented, although of interest, do not present 
enough content around postgraduate specialist training to be included in the 
literature review. 

 
AMEE Conference 2003 onwards  
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Abstracts from the AMEE conferences were reviewed.  There were a number 
of articles on NTS; however, the articles were all based on undergraduate 
education and not within the criteria for this literature review. 
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4.0 Discussion 

 

The discussion has been separated into four sections directly related to the 
aims of the literature review as outlined in section 1, the background of the 
literature review.  It is evident through analysis of the published and grey 
literature that the teaching of NTS is of great importance and the frequency in 
which it is being taught is increasing.  In many cases, no one NTS is taught in 
isolation and that many of the skills work in tandem, complement each other, 
and are therefore taught in this manner.  Many of the skills are taught using a 
combination of both standardised patients and mannequins and are taught to 
small groups.   
 
1. Incorporation of NTS into specialist training curricula internationally  
 

•••• The specialties of surgery, anaesthetics, paediatrics, and emergency 
medicine are producing the largest amount of research and programs 
that utilize various forms of simulation to teach technical skills.  

•••• Paediatrics, surgery, and emergency medicine returned the highest 
number of papers that discussed NTS.  

•••• The most commonly addressed NTS are:  
1. Error detection or management  
2. Professionalism  
3. Crisis Resource management  
4. Integration into the curriculum  
5. Cognitive reasoning  
6. Communication skills  
7. Teamwork  

•••• Communication was a major area of concentration for articles in both 
published and grey literature.  

•••• The NTS that are most discussed in communication are its role in 
breaking bad news and end of life decisions.  

•••• Articles focused on both written and verbal communication and the 
value of effective and sound communication amongst health 
professionals.  

•••• Authors often investigated communication between health 
professionals when in an Emergency Department setting and how the 
interaction between health professionals was critical to providing high-
level care for the patient in a timely and cost effective manner.  

•••• It was concluded that language barriers were also of great importance 
when discussing a diagnosis with a family and especially when breaking 
bad news or discussing possible end of life decisions.  

•••• One of the papers used simulation to question the professionalism of 
physicians placing them in situations in which they needed to make 
ethically difficult decisions.  

•••• Although there were a number of programs and papers identified that 
discussed the development of leadership skills and clinical leadership, 
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many of the specialties had not developed leadership specific programs 
for their specialist trainees or fellows.  

•••• Simulation is most frequently utilised by the disciplines of Anaesthesia, 
Emergency Medicine, Paediatrics, Medical Administration and Surgery.  

•••• CRM adapted from anaesthesia to ED, ICU, paediatrics, O&G, radiology 
and surgery  

•••• The specialty of anaesthetics was the only specialty that had a purpose 
developed NTS course that had been rigorously evaluated and analysed 
(Anaesthetic Non Technical Skills; A.N.T.S.). Note ANTS is a competency 
framework not a course or program  

 
2. Methods and modalities of training NTS utilizing simulation  

 
•••• There is an increasing body of work that discusses the use of simulation 

for the teaching of clinical or technical skills although outside of the 
scope of the review.  

•••• Standardised patients are commonly used to teach communication 
skills. Descriptions of using standardised patients including the case 
development, the types of standardised patients that can be used, 
training and the evaluation of the program.  

•••• Immersive mannequin-based simulation is most often used to teach and 
develop skills associated with CRM and teamwork. Original descriptions 
of CRM were published more than a decade ago so not captured in this 
review (unless through a search of bibliographies)  

•••• More than one NTS is usually taught in a program as they often 
complement each other.  

•••• Amongst the literature associated with NTS and specialist training 
colleges, CRM occurs frequently.  

•••• Dev et al (2007) describe the development of a computer-based 
simulator (the Virtual Emergency Department) for distance training in 
teamwork and leadership skills. They found that this provided a realistic, 
yet safe, environment to practice these skills on repeated occasions, 
which is not available in the real world environment.  

 
3. Evidence supporting specific methods or modalities for specified learning 

objectives or medical specialities.  
 
•••• “...simulation makes a valuable contribution to learning for students, 

trainees and clinicians. It enables learning of both routine and non-
routine procedures and management of patients. Simulation is widely 
used in teaching and learning, in assessments both as formative and 
where high stakes decisions are made. The range of simulation 
modalities varies widely.” The review identified several articles based on 
NTS but also identified that there is currently not enough robust 
research in the area of simulation and NTS or clinical skills and that this 
lack of robust research was an issue. Flanagan  

•••• The literature often discusses the interaction of team members and 
analysed whether immersive CRM simulations had an impact on 
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improving teamwork and communication in an effort to produce better 
performing teams, hence improving patient safety and decreasing error 
occurrence. The area of CRM is possibly the most frequently addressed 
topic within simulation and much was written about its origins within 
aviation and its application with the anaesthetic field. Many of the CRM 
course are to assist in application of the specialist technical skills under 
pressure and common clinical complications; however, many articles 
discussed the application of NTS in conjunction with technical skills that 
assist in overcoming clinical complications to provide a positive 
outcome. It is most often used to determine how teams interact and 
demonstrate many of the other listed NTS. The CRM courses analysed in 
the literature often incorporate the NTS of Leadership, communication 
skills and teamwork.  

•••• Use to identify deficiencies, cognitive reasoning, errors, professionalism, 
levels of experience in clinical decision-making and responsiveness in ED.  

•••• Klaristenfeld et al (2007) used role-play to teach surgical residents skills 
in managing end of life issues and palliative care with patients. The 
residents felt more comfortable to speak to patients about these issues 
post course and at three month follow up.  

•••• Knudson et al (2008) used high fidelity simulation to train surgical 
residents to manage critically ill trauma patients. Initial management 
skills and crisis management skills were assessed by independent 
observer review of videotapes. They compared groups that were trained 
using simulation to groups who received a didactic lecture. The SIM 
trained residents received 18 higher overall scores particularly in the 
teamwork skills assessed.  

•••• Hammond et al (2002) used high fidelity simulation to assess cognitive 
skills of junior surgical residents. They reported an improvement in the 
resident’s confidence to call for help when managing critically ill 
patients.  

•••• Brewster et al (2005) reported a pilot project using bench models and 
standardised patients to integrate teaching of surgical skills with 
interpersonal skills and professionalism. They reported a high level of 
satisfaction with the training from participants.  

•••• Chan et al (2005) used standardised patients and scenarios to determine 
how surgeons disclose medical errors to patients. Each encounter was 
scored on five communication elements of effective error disclosure. The 
author has concluded that there is a significant gap between how 
surgeons report error and patient preferences. Surprisingly there was a 
paucity of articles identified on the use of simulation to train Non-
technical skills.  

•••• Holcomb et al (2002) used a high fidelity human simulator to evaluate 
trauma team performance. Participants included military nurses, 
physicians and medics. Teams were evaluated at arrival and at the 
completion of the rotation. Two trauma scenarios were used. The 
authors described an improvement in team performance with the 
training and were able to evaluate the trauma team’s performance in a 
reproducible manner.  
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•••• The skill of leadership was often discussed and developed within 
teamwork and CRM programs that were most often delivered via 
immersive or high fidelity simulation. Breaking bad news Literature in 
this area often discussed programs in which standardised patients were 
used in role-plays to assist in the training of registrars, fellows and 
consultants.  

•••• Delvaux et al (2005) used standardised patients to train physician 
communication skills in the context of delivering information to cancer 
patients and their relatives. Communication skills were assessed using 
the Cancer Research Campaign workshop evaluation manual and by the 
simulated patient ratings. Groups were randomly assigned to the basic 
training and then the consolidation training, which involved three 
additional workshops. Results demonstrated improved communication 
skills in the consolidation-training group including the use of open 
questions, screening questions, empathy, negotiating and summarising 
techniques.  

•••• Hobgood et al (2005) report on a course “GRIEV_ING” which used role-
play to improve the death notification skills of emergency residents. 
Significant improvements were seen in the residents post intervention 
communication scores which were obtained from observation of 
interactions with standardised patients and written  

•••• O&G showed improvement in scores where scenarios were repeated 
and the ability for the simulation to identify common errors in 
management of these scenarios, including delay in transportation, 
documentation issues and unfamiliarity with protocols.  

•••• Gardner et al. (2008) looked at evaluating team training and 
communication with obstetric clinicians as part of a medical indemnity 
insurance premium program. It concluded that the course improved 
both communication and team training and that simulation based CRM 
training can serve as a strategy for mitigating adverse perinatal events.  

•••• Bandiera et al (2005) used role-play to manage issues such as teaching 
efficiently, dealing with the difficult learner and common mistakes. They 
evaluated participants four months after their return to the workplace 
with all respondents reporting improved confidence with teaching and 
evidence of implementation of new skills learnt including giving 
feedback, setting learning objectives and identifying teaching 
opportunities.  

•••• Gilfoyle et al investigated the development of a leadership skills 
workshop in paediatric advanced resuscitation. They concluded that 
residents acquired leadership skills following the intervention that were 
unlikely to have been developed without attending the program.  

•••• Mikrogianakis et al (2008) investigated team training using simulation 
of mock trauma codes as an education initiative.  
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4. Issues influencing the integration of simulation training into clinical 
training.  
 
•••• Binstadt et al, (2007) describe the integration of simulation into their 

emergency resident program. They describe a total curriculum 
integration which is a novel approach compared to other graduate 
programs.  

•••• 360-degree feedback in communication in ICU. This tool was used to 
assess the skills of the fellow in family meetings to advise on further 
areas of improvement No tools  

•••• Curriculum: Tools Two papers specifically dealt with postgraduate 
medical specialty training. The first paper by Pliego and Errichetti, 
discussed a communication rating scale ‘Sim Com T’ to train and assess 
performance in medical teams. Yule et al. presented a workshop on the 
NOTSS tool (Non Technical Skills for surgeons). Further research into this 
topic yielded the following articles relevant to the use of this tool in 
postgraduate surgical training. 
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