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INTRODUCTION  
 
Non-technical skills (NTS) “is the set of skills used by humans when performing tasks and 
carrying out procedures while interacting with each other and the underlying systems”. Few of 
these skills are consciously acquired.(1)  These are not new skills and have been used by 
clinicians to varying degrees of success.  
 
Various systems that teach NTS have been developed internationally. These are not definitive 
for the purposes of teaching these skills. The various models should rather be used as tools to 
assist us in refining our understanding of NTS and those that are most important for us as 
anaesthetists. Importantly, these frameworks can be used to structure self-reflection and review 
as well as to place emphasis on how to avoid negative incidents, and review the performance of 
our teachers.(1) 
 
Other high risk industries have incorporated teaching and assessment of NTS at the centre of 
their drives to improve safety. This equips their workforces with countermeasures against 
human error. Anaesthesia is the speciality that has lead patient safety movement in medicine, 
and it is fitting that we move the baton forward in making explicit what has largely been 
implicit.(1) 
 
Despite the numerous systems developed, work still needs to be done in order to verify which 
specific NTS will have the most benefit to our practice. We need to find the best ways to teach 
and assess these skills. 
 
 
ERROR MANAGEMENT 
 
Errors in anaesthesia ultimately impact on patient safety and we must develop tools to manage 
these unsafe acts. 
 
Error management has 2 components:  

 Decreasing or eliminating the  incidence of errors 

 Create systems that can tolerate the occurrence of errors and limit their damaging 

effects.  

The defensive layers of a system should ideally be intact.  In reality the holes in defence in each 
slice/layer of a system is continually opening, closing and shifting position. As in the Swiss 
cheese model of system accidents (Figure 1), it is explained that the presence of holes in any 
one slice of the cheese does not normally cause a bad outcome. However a bad outcome can 
arise if the holes in many layers/ slices of the system momentarily line up to permit a trajectory 
of accident opportunity, thereby exposing victim directly to hazards associated with errors.(2)  
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Figure1: Reason’s Swiss Cheese Model (3) 

 
The other aspect of effective risk management is to establish “a reporting culture”.  This will 
enforce a detailed analysis of mishaps and positive outcomes. Without this there is no way of 
uncovering recurrent errors.(2) Hiding errors will prevent their use to improve future care.(4) 

 
Anaesthesia technology has become more reliable and less prone to failure, this should stand 
to reason that anaesthesia should be safer. However, factors such as personal wellbeing, 
environmental factors and time of day, among others (human factors) can influence the 
anaesthetists performance. In the Austrailian Incident Monitoring Study (AIMS) the first 2000 
reported events, human factors were causal, or contributive to 83% of the errors.(4) 

 
Anaesthesia related mortality has been reduced. This is as a result of a combination of better 
monitoring, pre-op assessment, and technical tools and safer drugs. Additional reductions in 
morbidity and mortality will require focus on human factors and training,(4) and perhaps it should 
also become part of certification and continuing medical education.  
 
NON-TECHNICAL SKILLS 
 
“Human factors: in its widest definition describes all the many aspects of human performance 
which interact with their environment to influence the outcome of events. These maybe related 
to the physiological or psychological aspects of human capability, both of which are able to 
directly affect the way the human operator performs in different circumstances”.(3)  
 
Non-technical Skills comprise the “set of cognitive, social and personal resource skills that 
complement technical skills, and contribute to safe and efficient task performance”.(2)(5) 
 
“They enhance the practitioners technical skills and typically include situation awareness, 
deicision making, team work, leadership and the management of stress and fatigue”.(5) 
Deficiencies in non-technical skills can increase the likelihood of error and consequently of 
accidents.(2)(5) 
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BACKGROUND FOR NON-TECHNICAL SKILLS: THE AVIATION INDUSTRY 
 
The large numbers of aviation accidents encounted by the 1970’s, were largely attributed to 
errors by the pilot. These accidents prompted NASA (National Aeronautics And Space 
Administration) to sponsor an industry (aviation) workshop, in 1979, entitled, “Resource 
Management on the Flight deck”, for the major air carriers.(6) 
 
This brought about the development of Cockpit Resource Management Training which uses all 
available resources e.g. information, equipment, people, in order to achieve safe and efficient 
flight operations. Continued development of the concept has seen it evolve to acknowledge the 
role of the other aspects of the aviation crew e.g. cabin crew, ground handling, and 
maintenance and dispatch crew, in this common goal of safe flights. By 1986 it became known 
as Crew Resource Management (CRM).(6) 
 
By the 1990’s CRM training was widely used in Europe and North America. But the true test 
was whether the classroom based skills were being transferred to the actual workplace. This 
resulted in the formulation of NOTECHS: a system for measuring the non-technical skills of 
pilots.  
 
Further development of CRM placed emphasis on team orientated situational awareness, group 
decision making techniques, and strategies to interrupt the chain of errors leading to accidents. 
In the most recent, CRM the major development is to assume that “human error is pervasive 
and will never be totally eliminated”, therefore the current focus of error management is on 
the following: “error avoidance, trapping error before it is committed, and mitigation of the error 
consequence”. This means error is accepted in a non-punitive manner, closely examined to 
create usable lessons. These can be used to design future training programmes. Well 
managed errors are now used as an indicator of good performance.(6) 
  
The current low negative incident rate in the commercial aviation industry actually makes it 
difficult to measure effectiveness of CRM, but evidence suggests a positive influence on the 
attitudes and behaviour of pilots.(7) It is therefore fitting to say that the impetus for including 
nontechnical skills into aviation training was encouraged by a safety agenda.(1) 

 

Other high risk industries(military, nuclear industry, power) also use CRM in some form or 
another, however the similarity between air crews and anaesthetic teams is that they tend to 
work on an ad hoc basis. These teams therefore need to have good NTS for working with 
unfamiliar team members. In comparison for example the industrial /military teams tend to use 
established teams that train and work together for prolonged periods.(7)  
 
In all of these examples “shared cognition” is crucial to maintaining a safe work environment. 
CRM has been used in the training of emergency medicine and anaesthetic teams. With 
emphasis on leadership, communication and collaboration.(6)   
 
It is however inappropriate to transfer directly the non-technical skills of an air crew to an 
anaesthetic team without first addressing the specific NTS required for the anaesthetic 
domain.(1, 7) 
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THE INTRODUCTION OF NON-TECHNICAL SKILLS TO ANAESTHESIA 
 
Anaesthesia was the first discipline in healthcare to use adaptations of CRM, with Gaba et al. 
first introducing Anaesthesia Crisis Resource Management (ACRM) in September 1990. The 
general applicability of which is now spreading to similar specialities such as critical care, 
emergency medicine, neonatology, multidisciplinary operating theatre care and to less acute 
settings like medical wards.(8)  

 
Many different articulations of CRM for healthcare and anaesthesia have been developed. The 
two best known being; ACRM developed in the United States and Anaesthetic Non Technical 
Skills (ANTS) developed in the United Kingdom. Each of these many curricula have their 
specific advantages and disadvantages. The curricula include overlap and can be seen as 
different paths leading to the same destination. They are all essentially teamwork training 
systems and rely on a combination of varying teaching methods. Some examples of these 
methods are: seminar based workshops which combine didactic training of teamwork principles 
and using role playing and or debriefing sessions from trigger videos. Recently simulation has 
been added to this curriculum, which allows a realistic scenario to be acted out without the 
associated risk to patients.(8) but still being able to replicate many of the physiological and 
pharmacological features of the human body.(9) 
 
Some of these curricula are freely available example through: free availability of the material or 
substantial academic publication, while others are entirely propriety products. It is up to the 
healthcare sites/ discipline to choose the route of teamwork training that best suits their 
preferences, resources and specific requirements.(8) 
 

Traditional training in anaesthesia focuses on acquiring the necessary skills, knowlege and 
values that will allow them to function as consultants in independent practice. Human factor 
break down e.g. inadequate monitoring, poor communication, cross check failure (drugs or 
equipment) has accounted for up to 80% of adverse events in anaesthesia. This was instead of 
a lack of technical knowledge or equipment malfunction. Observations of teams have shown the 
loss/lack of situation awareness and poor team interactions as contributing to difficulties within 
operating theatres. In order to minimise the above Non-technical skills (an additional set of 
skills), must be incorporated and used together with clinical techniques and medical 
knowledge. These skills are not new, but formal medical education does not teach them. 
Individuals must acquire over time, and some have done so better than others.(10) 
 
NTS encompasses both “interpersonal skills (communication, team work, leadership) and 
cognitive skills (situation awareness and decision making)”. Anaesthesia training in the UK has 
seen the introduction of competency based training, which places emphasis on teaching and 
assessment in the work place. There are plans in place to soon introduce this type of training in 
South Africa. This, together with the focus on reducing adverse events makes non-technical 
skills training essential. However, to achieve this successfully we need to identify the skills 
needed for the job in that operational culture and environment.(10) 
 
It must be stressed that successful task completion will depend on the effective integration of 
technical and nontechnical skills for that situation. This means that the non-technical skills 
should not be considered as isolated from other aspects of anaesthetic competence.(10) 
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ANAESTHESIA CRISIS RESOURCE MANAGEMENT 
 
This curriculum was one of the first to be introduced by Howard, Gaba et. al. in September 
1990. It was decided that ‘Crew’ be changed to represent ‘Crisis’ as anaesthetists would be 
more familiar with the terminology. The developers then chose to bring awareness to the fact 
that there are many crews that function within a team and hence structured the training to 
include training for all crews. For instance: the anaesthetic crew, the nursing crew with the 
surgical and technical crews. This allows for cross discipline understanding and still allow each 
crew to focus on its own specific skills and knowledge.(9) 
 
Table 1: The Key points of ACRM(9) 

Points regarding decision making and 

cognition 

Points regarding teamwork and resource 

management 

Know the environment Exercise leadership and followship 

Anticipate and plan Call for help early 

Use all available information and cross check Communicate effectively 

Prevent or manage fixation errors Distribute the workload 

Use cognitive aids Mobilize all available resources for optimum 

management 

 
ACRM is a three stage curriculum.  
 
ACRM 1: Primary introduction to its principles and skills. 
ACRM 2: provides refresher to the above and begins to analyse clinical events from the 
clinicians technical and behavioural performance. It also analyses the functioning of the 
organisation as a system. 
ACRM 3: to emphasise leadership and debriefing skills and the follow up to adverse clinical 
events. 
 
The residents (in the US training programme), typically take one stage of the course during 
each of the first three years of their training.(9)  

 

 
ANAESTHETISTS NON-TECHNICAL SKILLS FRAMEWORK 
 
ANTS (Figure 2) is a more recently developed programme for training in NTS and is a 
behavioural marker system developed by industrial psychologists and anaesthetists. This was 
done during a 4 year collaborative research project in Scotland. It can be used to assess an 
individual’s behaviour, in order to provide input for the training process and structuring 
feedback on skills development.(10)  
 
It is however limited to skills that can be identified through observable behaviour and does not 
encompass an exhaustive list of all non-technical skills used by anaesthetists. 
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Figure 2: The categories and elements of ANTS (10) 
 

TASK MANAGEMENT(10) 
This includes skills for organising resources and required activities to achieve goals, either per 
case or for longer term scheduling. 
 
1.1 Planning and preparing 

 
Involves: developing primary strategies for managing tasks with frequent review and update of 
the strategies in order to meet goals. Put simply: Making the necessary arrangements to ensure 
plans are achieved. 
 
Table 2: Planning and preparing 

Behavioural markers for good practice Behavioural markers for poor practice 

Communicates plan to relevant staff Plan not communicated appropriately 

Lays out drugs and equipment needed before 

the start of the case 

Last minute preparation of drugs and 

equipment  

Reviews the case plan in case of changes Does not adapt the plan in light of new 

information 

Makes post op arrangements for patients Fails to prepare for post op management plan 

 
1.2 Prioritising 

 
Being able to identify key issues and allocate attention to them appropriately. This means 
avoiding distraction by less important matters. 
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Table 3: Prioritising 

Behavioural markers for good practice Behavioural markers for poor practice 

Discusses priority issues in case Gets distracted by teaching trainees 

Negotiates the sequence of cases on list with 

surgical team 

Fails to adapt list to changing clinical 

conditions 

Conveys order of action in critical situations Fails to allocate attention to critical areas 

 
1.3 Providing and maintaining standards 

 
Supporting safety and quality by adhering to accepted principles of anaesthesia.  
 
Table 4: Providing and maintaining standards 

Behavioural markers for good practice Behavioural markers for poor practice 

Follows published protocols and guidelines Does not adhere to emergency protocols and 

guidelines 

Cross checks details on drug labels Does not check blood with patient and notes 

Checks machine at the beginning of each 

session 

Breaches guidelines such as minimum 

monitoring standards 

Maintains accurate anaesthetic records Fails to confirm patient identity and consent 

details 

 
1.4 Identifying and utilizing resources 
Establishing the necessary and available requirements for task completion. This includes 
people, expertise, equipment and time. It also refers to using these resources to accomplish the 
goals with minimum disruption, stress, work overload or underload (mental and physical) on 
each individual in the team. 
 
Table 5: Identifying and utilizing resources 

Behavioural Markers for good practice Behavioural markers for poor practice 

Identifies the available resources Fails to utilise available resources 

Allocates tasks to the appropriate members of 

the team; this involves knowing each of the 

team members 

Overloads team members with tasks 

Ensures times and team members are 

available for each of the critical periods 

Does not recognise when the task load is 

unworkable 

Requests additional resources when needed Does not request the necessary resources in 

advance. 
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TEAM WORKING(10) 
The focus here is not on the task but on the team, and refers to the anaesthetists ability to work 
in a group context, in any role, to ensure effective joint task completion and team member 
satisfaction. 
 
2.1. Co-ordinating activities with team members 
This relies on understanding the roles and responsibilities of different team members, and using 
a collaborative approach to carry out tasks for physical and cognitive activities. 
 
Table 6: Co-ordinating activities with team members 

Behavioural markers for good practice Behavioural markers for poor practice 

Confirms the roles and responsibilities of team 

members 

Relies too much on the familiarity of team to 

achieve goals; takes things for granted 

Discusses cases with surgeons or colleagues Not discussing cases with surgeons/ colleague 

Considers the requirements of others before 

acting 

Intervenes without informing/ involving others  

Co-operates with others to achieve goals. Does not co-ordinate with surgeons or other 

groups 

 

2.2. Exchanging information 
Refers to exchanging data and knowledge necessary for team co-ordination and task 
completion. 
 
Table 7: Exchanging information 

Behavioural markers for good practice Behavioural markers for poor practice 

Gives situation updates and reports key events Does not inform team of plan or subsequent 

alterations  

Confirms shared understanding Fails to express concerns in a clear, precise 

manner. 

Communicates case plans and other relevant 

information to appropriate people 

Does not include relevant people in 

communications 

Maintains clear case documentation Inadequate handover briefing 

 
2.3. Using Authority and assertiveness 
 
This refers to leading the team or the task as well as accepting a nonleading role when 
appropriate. The anaesthetist is expected to adopt a suitably forceful manner to make a point, 
and adapt this for the team and or situation. 
 
Table 8: Using Authority and assertiveness 

Behavioural markers of good practice Behavioural markers of poor practice 

Communicates requirements with necessary 

level of assertiveness 

Does not challenge senior collegues 

Takes over leadership as required Does not allow other to put forward their case 

Gives clear orders to team members Fails to attempt to resolve conflicts 

States case and provides justification Does not advocate position when required 
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2.4. Assessing capabilities 
 
Refers to the anaesthetists ability to judge different team members skills, and their ability to deal 
with situations. Also being alert to factors that limit team members capacity to perform certain 
tasks effectively (level of expertise, experience, stress, fatigue). 
 
Table 9: Assessing capabilities 

Behavioural markers for good practice Behavioural markers for poor practice 

Calls for assistance when needed Allows the team to accept a case beyond its 

level of expertise 

Enquires about the experience of a new team 

member 

Does not ask if a trainee or assistant can cope 

with a task. 

Notices when a team member does not 

perform a task to the expected standard 

Fails to respond to obvious cues of fatigue Eg 

not remembering simple instructions. 

Adapts a level of monitoring to the expertise of 

other team members. 

Joins an established team without ascertaining 

their capabilities. 

 

2.5  Supporting others 

Providing physical, cognitive or emotional help to other members of the team. 
 
Table 10: Supporting others 

Behavioural markers for good practice Behavioural markers for poor practice 

Acknowledges the concerns of others Is dismissive in responding to others  

Provides reassurance and encouragement Fails to recognise the needs of others 

requiring task reallocation. 

Debriefs and thanks staff after a difficult case Makes request of others at difficult or high 

workload time for others 

Anticipates when colleagues will need 

equipment and information 

Does not offer assistance to team members 
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SITUATION AWARENESS(10) 
 
3.1. Gathering Information 
 
To actively and specifically gather data from all data sources (monitors, handover, surgeons) 
about the situation. One should continuously observe the whole environment and verify data to 
confirm reliability, while excluding artefacts. 
 
Table 11: Gathering Information 

Behavioural markers for good practice Behavioural markers for poor practice 

Obtains and documents patient information 

pre-operatively 

Reduces the level of monitoring because of 

distractions 

Conducts a frequent scan of the enviroment Responds to individual cues without 

verification 

Collects information from the team to identify 

problem 

Does not alter the physical layout of 

workspace to improve data visibility 

Watches surgical procedure, verifying status 

when required 

Does not ask questions to orientate self to 

situation during hand over 

Cross checks information to increase reliability  

 

3.2. Recognising and understanding 
 
To interpret the information collected, and identify any gaps between the situation and expected 
state. 
 
Table 12: Recognising and understanding 

Behavioural markers for good practice Behavioural markers for poor practice 

Increases frequency of monitoring in response 

to patient condition 

Does not respond to changes in patient state 

Informs others of seriousness of situation Carries out an inappropriate course of action. 

Describes pattern of cues and their meaning to 

other team members 

Silences alarms without investigation 

 

3.3. Anticipating 
 
Thinking ahead and asking ‘what if’ questions about the potential consequences of actions, 
interventions or non-interventions. In order to predict and respond to events in the near future 
related to the case/ cases. 
 
Table 13: Anticipating 

Behavioural markers for good practice Behavioural markers for poor practice 

Keeps ahead of the situation by giving or 

preparing fluid/drugs 

Does not consider potential prolems 

associated with the case 

Reviews the effects of an intervention Fails to increase levels of monitoring in 

keeping with patient condition 

Sets and communicates intervention thresholds Is caught unaware but surgical actions 

Takes action to avoid or mitigate potential 

problems 

Does not foresee undesirable drug interactions 
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DECISION MAKING(10) 
This includes skills for reaching a judgement which will enable one to select a course of action 
or make a diagnosis. These skills should be used in normal conditions as well as in time 
pressured crisis situations. 
 
4.1. Identifying options 
Allows one to generate alternative possibilities or course of action to be considered in making a 
decision or solving a problem. 
 
Table 14: Identifying options 

Behavioural markers for good practice Behavioural markers for poor practice 

Generates options for decisions Even though time is available does not 

consider alternatives 

Discusses various anaesthetic techniques with 

patient 

Fails to ask other team members for options 

Asks other anaesthetist for suggestions on a 

difficult case 

Ignores suggestions from other team members 

 
4.2. Balancing risks and selecting options 
 
Assessing the hazards to weigh up the threats or benefits of a situation, considering the 
advantages and disadvantages of different course of action, choosing a solution or course of 
action based on these processes. 
 
Table 15: Balancing risks and selecting options 

Behavioural markers for good practice Behavioural markers for poor practice 

Considers risks of different treatment  options Does not find out the risks associated with an 

unfamiliar condition/drug 

Weighs up factors with respect to patients 

condition 

Does not preview courses of actionwith 

relevant people to assess their suitability 

Assess time criticality associated with possible 

options 

Fails to review possible options with the team 

Implement s the chosen option  

 

4.3. Re-evaluating 
 
Continually reviewing the suitability of the options identified, assessed and selected, and 
reassess the situation following implementation of a given action. 
 
Table 16: Re-evaluating 

Behavioural markers for good practice Behavioural markers for poor practice 

Reassesses patient after treatment or 

intervention 

Fails to allow adequate time for intervention to 

take effect 

Reviews situation if decision was to wait and 

see 

Does not include other team members in re-

evaluation 

Continues to list options as patient’s condition 

evolves 

Is unwilling to revise course of action in light of 

new information. 
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THE CURRENT EVIDENCE ON NTS 
 
Anaesthetists workload profile is defined by a high intensity for task initiation and completion, 
monitoring and rapid response to critical events (much like that of a pilot)(7)  and it must be 
stressed that in both cases: they are dependent on the performance of the team.  
 
As reported by Leonard and Graham et al., an analysis of over 2400 events reported to the 
Joint Commission for Hospital Accreditation, found that the lack of effective communication was 
the primary issue involved in 70% of these events and 75% of these patients demised.(11) 

 
Yee et al. used a high fidelity patient simulator at the University of Toronto, Canada. The effect 
of repeated exposure to simulated anaesthesia crises on the non-technical skills of anaesthesia 
residents were assessed. The sample consisted of 2nd and 4th year trainees (20 in total) who 
were randomised to participate as the primary anaesthesiologist in the management of 3 
different anaesthesiology crises, on three occasions, each one month apart. The sessions were 
videotaped and this allowed a debriefing after each session.(12) 
 
The videos were later reviewed by 2 expert blinded independent assessors who rated each 
resident’s non-technical skills using the reliable assessment tool: ANTS (anaesthetist Non-
technical Skills system).(12)  Below is an example of the rating system. 
 

 
Figure 3: ANTS rating system(10) 
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Their findings demonstrated a significant improvement from the first to second session and third 
sessions but no significant improvement between the 2nd and third sessions. Also the 4th year 
residents tended towards higher mean category scores than the 2nd years. It was postulated 
that perhaps this was because almost all of the 4th year residents were previously exposed to a 
single remote simulator experience. This also demonstrates that some categories of non-
technical skills are inherently linked to medical knowledge and expertise.(12)  
 
Some limitations to their study included the lack of a control group (could not discern if NTS 
improvement was due to serial exposure to simulation/ debriefing or both), and the primary 
investigators and assessors had limited familiarity with the ANTS tool for assessment (even 
though inter-rater reliability was assessed as modest and acceptable). 

 
Operating theatres are “recognised as a high risk, accident prone environment where 
consequences of failure can be catastrophic” and absence of NTS have contributed to negative 
outcomes.(13)  
  
A recent systematic review by Jones et al. reported on human factors in preventing 
complications in anaesthesia. They reviewed 74 papers reporting on non-technical skills and 
human factors from year 2000 onwards. They found that the ANTS framework from the 
University of Aberdeen provided a practical framework on NTS in clinical practice with a 
satisfactory level of usability,validity and  reliability. They highlighted the important on human 
factors in both the National Audit Projects (NAP) 4 and NAP 5.  
 
National Audit Project 4 was a prospective study of all major airway events. The analysis 
showed that human factors were a relevant influence in every major airway case. The current 
Difficult Airway Society (DAS) guidelines have incorporated a section on human factors 
following the analysis of cases from NAP4. The NAP5 audit reviewed accidental awareness 
during general anaesthesia The findings were that 73% of the awareness cases were avoidable 
with miscommunication being the main contributing factor to the incidents.(13) 
 
Uramatsu et al. from Japan did a review of national accident reports from 2010-2013 to assess 
if fatal medical accidents were due to poor NTS. Seventy-three closed claims were 
independently reviewed by 3 primary clinicians (non anaesthetists) and an expert on  patient 
safety and NTS.(14) 
 
Non Technical Skills contributed to the cause of death in 46.6% of the cases (range 31.5-
58.9%). Of the 34 cases linked to NTS 14 cases were due to poor situational awareness, 8 due 
to poor team work and 3 due to poor decision making. In only 4 (5.5%) cases was it found that 
inadequate technical skills was considered the cause of death. This study also relied on 
summaries and narratives from the full investigation reports. The results may have been 
influenced by outcome bias as only fatal outcomes were looked into or investigated further. It is 
also possible that factors identified as contributors to poor outcome may have been present 
though may not have been directly related to the outcome.(14) 
 
A blinded observational study was done by Doumouras et al. looked at NTS of surgeons and 
anaesthetists in simulated operating theatre crises. The aim was to measure the impact of NTS 
on the crises using the validated Non Technical Skills for Surgeons (NOTSS) and ANTS rating 
systems. The primary outcome was time to crisis resolution in a haemorrhage-on-table scenario 
and a difficult airway scenario. The scenarios were video taped and independently reviewed.  
Scoring of the anaesthestist and surgeons on NTS was done before the crisis and from onset of 
the crisis to resolution.(15) 
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Surgeons scored higher in the haemorrahage scenario than in the difficult airway scenario while 
the anaesthetists did not differ between scenarios. ANTS score during the crises were 
significantly associated with a decrease in time to resolution and there was no association 
between ANTS score before the crisis and resolution. Overall NOTSS scores that were high 
before and during crises were associated with decreased time to resolution.  The ANTS crisis 
score was shown to be the most influential predictor of time to crisis resolution. It is possible 
that using simulation does not adequately reflect skills that a clinician would display in a real life 
crisis. The NTS of the other theatre team members were not assessed in this study and may 
have contributed to the improved time to resolution of the crises.(15) 
 
A closed claim analysis by Scultz et al. from the USA looked at the type of situational 
awareness errors and their frequency that contributed to death and brain damage.  Anaesthetic 
malpractice claims in patients with major injury involving a single anaesthesiologist were 
reviewed. A detailed protocol was developed to assess the role of situational awareness in 
anaesthetic related negative incidents. Situational awareness errors were reviewed according to 
errors in perception, comprehension and projection. 198 of the 266 claims had situational 
awareness errors by the anaesthesiologist with 60% of the perception errors involving the 
respiratory system.(16) The limitations of this study are firstly, the retrospective nature of the 
study relied on notes and narratives available secondly, the sampling strategy of the study 
brings into question the findings as only malpractice claims for which access was granted were 
reviewed and thirdly, outcome bias may have heavily influenced the findings.  
 
The review by Fletcher et al. clearly shows that NTS does have an influence on the anaesthetist 
performance and hence on patient safety. Therefore training must be provided, that is aimed at 
the skill and knowledge level that will teach/ reinforce safe behaviours and attitudes.(17)  
 
 
FELLOWSHIP OF ANAESTHESIA AND NTS 
 
THE College of Anaesthsiologists of South Africa has developed the Curriculum for Trainees in 
Anaesthsiology 2014. The document mentions that the objective of the training programme is to 
produce individuals with the following attributes in order to qualify them as specialist 
anaesthesiologists(Figure 4).  
 

 
 

Figure 4: Non-clinical skills of a specialist anaesthetist(18)
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The trainees need to accept that medical knowledge is not the only requirement of specialist 
practice and that trainees need to develop non-clinical skills. Specifically they should be aware 
of and understand the: 

 Error model/ systems failure 

 Swiss cheese model by James Reason 

 Human limitation 

 Stress, fatigue 

 Decision making, fixation errors 

 Hierarchy,  

 Safety culture 

 Principles of HRO (high reliability organisations) 
 
Trainees should adhere to the tools for quality assurance: critical incidence monitoring and 
management. These skills, although not assessed by a domain supervisor, requires the 
completion of a web based Professional Attributes Self-Assessment Test, which should 
thereafter be included in the trainees Learning Portfolio.(18) 
 
Further guidance regarding the acquiring of these skills is not mentioned, for example the 
availability of specific courses. The development within these domains are are typically 
encouraged in the last 2 years of training which is most likely the time the trainee is preparing 
for exams and hence unable to give adequate attention to these essential domains. This again 
strengthens the recommendation that these concepts be introduced earlier in the medical 
curriculum. 
 
 
IMPLEMENTING NTS IN THE SOUTH AFRICAN SETTING 
 
It is essential to bear in mind that every action or new policy implemented must have the 
patient’s well-being as its focus. That being said anaesthetists and other healthcare workers are 
human too and, as such will also experience physical, mental and social problems. This may 
limit their ability to function as expected: flawlessly while on duty.(4) 
 
The anaesthetists performance is as mentioned before, part of a wider team and hence is 
influenced by external factors.  
Factors that may impact on performance: 

 Conflict between groups eg anaesthetist  and surgeons  

 Differing work norms 

 Varying pace of work  

 Cultural influences 

 Running of the anaesthetic department  

 Communication within the department 

 Availability of resources(17)  

 Personal problems 

 Distractions in theatre(4)  

For this reason, research regarding NTS from other countries may not necessarily apply in the 
South African or even the Kwa-Zulu Natal context. In order for us to be able to develop a full list 
of NTS required in the local setting we can, employ the tools used by other researchers, and 
then develop measures to assess this component of the anaesthetist’s performance (ie a 
behavioural marker system for Anaesthetist NTS in South Africa). 
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Once again the aviation industry provides a good example on how to define a set of skills.  

 A review of existing literature 

 Surveys and reviews of incident reports 

 Observational studies (real environment studies and simulator studies) 

 Attitude questionnaires (these don’t provide information on skills but will give valuable 

information into how these skills are valued and perceived by the anaesthetists) (17) 

 

Gaba suggests that for us to realise the true value of teaching NTS, the training must be 

continuous, intensive, realistic and over an entire career. (8) And in this way we may be able to 

achieve a sustained cumulative effect. He also states that the exact combination of the many 

available methods of instruction (e.g. verbal stimulation, role playing, standardized patient 

actors, mannequin based simulation, online, virtual reality), has not as yet been found. 

 

Principles for development and implementation of NTS:  

 An integrated and comprehensive strategy  

 Intensive, continuous and repetitive simulation based training  

 Carried out for all personnel 

 Addressed from early in medical career 

 Linked to programmes of performance assessment and competence testing and 

remediation  

 Continuous evaluation of programme  

 Evaluation of individual knowledge, skills and attitudes and for outcomes of patient care 

processes(8) 

Once again it is important to note that the anaesthetist forms only a part of a team. It is 
suggested that one approach is to conduct ‘combined team training’. This is a situation in which 
all members of the team i.e. members from the different disciplines undergo training together. 
It allows for natural team interactions to develop while reinforcing understanding across 
disciplines. Combined team training is complementary to discipline specific training. It is 
recommended that personnel participate in both types of training.(9) 

 
“Coming together is the beginning. Keeping together is progress. Working together is success.”  Henry Ford 
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CONCLUSION 
 
The diversity within the South African workplace coupled with the multitude of resource 
setbacks will prove challenging to the introduction of such programmes as the aforementioned 
may take priority. 
 
Public demand for safety in healthcare is growing steadily but has not yet translated into an 
equivalent demand for patient safety or level of investment as it has in the aviation industry.(8) 

 
Perhaps we owe it to ourselves, to find ways of avoiding error, adverse events and dealing with 
these, in order to extract the greatest positivity from our respective careers, because, despite 
the years of intense training leading to extreme fatigue and personal sacrifice, we are indeed in 
a position of privilege.  
 
 
 
 

“Whenever a doctor cannot do good, He must be kept from doing harm” Hippocrates 
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