Anaesthesia teaching for medical students

In Australia alone, medical schools graduated over 3 300 new doctors in 2013 – double the number of graduands from a decade ago.1 Anaesthesia, critical care, perioperative, and pain medicine are taught in most Australian and New Zealand medical school curricula to some degree. However no uniform curriculum exists between universities and no standardisation occurs for the relevant knowledge and competencies of graduating doctors.

In this article we provide answers to a number of questions that may be asked about anaesthesia curricula for medical student teaching.

What is the rationale for teaching anaesthesia and perioperative medicine in the undergraduate curriculum?
Anaesthetists possess a wide range of knowledge and skills and are well suited to teach a variety of topics that benefit all medical undergraduates.  As well as clinical anaesthesia, they can provide training in areas such as cardio-pulmonary resuscitation, care of the critically ill, preoperative assessment, perioperative medicine, important procedural skills, acute and chronic pain management, and applied physiology and pharmacology. Anaesthetists are also well positioned to explore other themes including aspects of teamwork, multidisciplinary work, patient safety, ethics, and professionalism.2

Previous studies have demonstrated deficiencies in knowledge and skills in many of these areas at an undergraduate and early postgraduate level.3 Anaesthesia is the third largest hospital based specialty in Australia and New Zealand but forms a very small proportion of the curriculum in most medical schools. 4,5

What is the state of current teaching of anaesthesia and perioperative medicine in medical schools?
This is highly variable throughout Australia and New Zealand. In a recent survey to which anaesthesia representatives from 57% of medical schools in the two countries responded, half of the medical schools had a formal anaesthesia curriculum in place.6 Anaesthesia teaching occurs primarily in the senior clinical years of the course, with durations ranging from optional lectures to 3-4 weeks of formal teaching and clinical placement.  Two schools noted that they offered additional elective teaching on top of their pre-existing curricula. Where no formal curriculum exists some anaesthesia topics are taught in either critical care blocks, as student electives, or in conjunction with surgical terms and basic science lectures.

The current content focuses on knowledge and skills, mainly relating to airway management, pharmacology, life support, and intravenous fluids and cannulation. Most schools use multiple methods of teaching, with almost all utilizing clinical placements in theatre and two thirds or more additionally using simulation, lectures, and clinical skills tutorials. Most assess students at either the end of the placement or in a major examination. 


What level of knowledge of anaesthesia and perioperative medicine do students possess?
There are no recent studies assessing student knowledge of anaesthesia and perioperative medicine, and none relating to Australian and New Zealand students. Studies from North America, Europe and the U.K demonstrated deficiencies in knowledge and skills at an undergraduate and early postgraduate level. These areas included basic airway management, acute and chronic pain management, basic life support and simple procedures such as intravenous cannulation. 7,8,9,10

Some studies have measured frequency of teaching and confidence, rather than competence.11 One study demonstrated that in medical students after an anaesthesia attachment, neither the number of times a skill was performed nor the level of confidence of the medical student correlated with competency using simulator-based assessment scenarios.12

	
Are there barriers to teaching anaesthesia at an undergraduate level?
There are a number of barriers to overcome to increase the exposure of medical students to an anaesthesia curriculum.

1) Importance of topic. Anecdotally, many medical schools may still consider that anaesthesia as a topic is not a high priority in their student curriculum. Some may have not yet have realized that anaesthetists are ideally placed, and willing, to teach many important knowledge and skills topics under the broader umbrella of perioperative medicine.
2) Timing. Immersive teaching in perioperative medicine is probably best placed in the later years of the student curriculum. Access to students at this time may be difficult as they stream into other clinical areas as well as elective sessions.
3) Availability. Students are often scheduled for regular weekly activities either on campus or in various healthcare settings that can pull them away from a block of time devoted to a hospital-based specialty such as anaesthesia. Overcoming this issue if a block of training time is preferred may require extensive negotiations with the medical school. 
4) Faculty. Anaesthetists have varying degrees of training and interest in teaching students, as well as varying degrees of knowledge about and interest in the medical school curriculum.
5) Organisation. Anaesthetists are often accompanied in theatre by junior staff such as junior anaesthesia trainees, emergency medicine trainees, ICU trainees, and others seeking airway experience. The ‘burden’ of yet another student can result in less enthusiastic teaching. It may be necessary at times to have both a trainee and a medical student rostered to a theatre, necessitating division of time and attention between the two. In larger anaesthesia departments it is difficult to ensure that teaching is consistent between teachers. Smaller clinical school departments have fewer theatres running on a daily basis and asking students attend as a large group is unrealistic. The number of students that can be accommodated for in-theatre teaching is limited by the size and enthusiasm of the department.
6) Co-existence with surgery. Many students will be more interested in the procedure than the anaesthesia, especially as surgery occupies more prominence in their curricula. Students’ perceptions of the learning experience can vary with how ‘exciting’ they think the procedure is. This natural reaction on the part of the student misses the point of the in-theatre teaching of perioperative medicine, pain and anaesthesia, which can occur regardless of the case being undertaken. It is often easier for the teacher to engage with the student when the surgical case and accompanying anaesthesia are of lower acuity.


Should we be teaching airway and other procedural skills to medical students?
There is now a published consensus that our medical students do not need to learn the skill of endotracheal intubation.6 Other more basic airway skills are however considered essential. Assessment of the airway, bag and mask ventilation, simple airway manoeuvers, and insertion of a Guedel airway and LMA are skills reported as being standard expectations of junior doctors. Anaesthesia teaching may be the best or even at times the only place that all could be routinely taught.
 
A survey of graduates from the University of Auckland found that year one doctors did not perform tracheal intubations, but they did perform bag mask ventilation and insert LMAs, both supervised and unsupervised. 70 – 80 percent had participated actively in an arrest / medical emergency team in this first year of practice.13

The number of learners competing for in theatre airway practice is an increasing problem. Local data suggests that even anaesthesia trainees may struggle to achieve sufficient airway experience, with reports of a total of between 150 - 200 intubations per year, and an average of 40 airway management experiences of all sorts per month.14,15 Several weeks in anaesthesia will see a relatively small number of opportunities for medical students to practice airway management, and other techniques such as low-fidelity simulation training may be usefully employed.  

Intravenous cannulation is also considered a core skill for anaesthesia teaching. Opportunities to learn and practice this skill occur during an anaesthesia attachment but may be limited by protocol or logistical issues.  Each location can assess their own capacity to provide adequate cannulation teaching for students and use alternate methods such as simulation or learning from a cannulation clinical nurse specialist if required. BLS and ALS are also core components of an anaesthesia or critical care teaching curriculum.


What traits does the ideal teacher in anaesthesia possess?
The ideal teacher is motivated, interested, and understands the needs of the students. S/he would be familiar with the curriculum and understand that the aim of in-theatre teaching goes beyond the details of clinical anaesthesia. The theatre environment by its nature can be daunting and unfamiliar for students. The ideal teacher will recognise this and will familiarize the student with their new setting and ensure that they feel welcome.

It is often helpful to designate one consultant with overall responsibility for coordinating medical students and ensuring that both the students and other anaesthetists are familiar with the curriculum. 


Is there a place for high-fidelity simulation in undergraduate anaesthesia education?
High fidelity simulation allows for deliberate practice of routine, unusual, and human factor knowledge and skills in a patient-safe environment. The use of high-fidelity simulation can allow medical students to experience the operating theatre environment prior to or during their clinical placement, which enables learning on multiple aspects of clinical anaesthesia, resuscitation, applied physiology, applied pharmacology, monitoring, human factors, and medication safety in a reproducible and efficient manner. There is no evidence that high-fidelity simulation  is inferior to other methods of instruction when teaching medical students, with some studies showing it to be superior for teaching certain topics. 16,17,18 While there is interest and growing evidence supporting the use of high-fidelity simulation as a teaching tool in undergraduate medical education, it is not yet established as an assessment instrument.


What are the best teaching methods?
One-on-one bedside teaching during a clinical placement in theatre is probably the gold standard as a teaching method. This is however labour intensive and highly variable, depending on enthusiastic and informed teachers following set curriculum goals.

Other useful methods include didactic teaching such as lectures, problem based learning tutorials, clinical skills tutorials, simulation sessions, e-learning modules, and utilizing log books or ward rounds to provide foci for discussion.

A longitudinal approach incorporating continuity in either patient care or consultant supervision is also possible.  In the former case, students follow a patient from the preoperative assessment clinic into the operating theatre and for their postoperative care. This approach is more patient-centered than the traditional approach and can be tailored to cover specific knowledge or competency areas. Alternately, students can be paired with anaesthetists periodically over a longer period of time. This allows a more efficient coverage of objectives and formation of a greater bond between the two.2 An Australian study has previously found that of students who intended to pursue a career in anaesthesia, 94% identified a positive role model.19 

Where should teaching occur?
Anaesthesia teaching can occur either as an independent topic or as a component of a critical care unit. The operating theatre and the pain round are considered core environments. Other locations such as the ICU, the pre-operative assessment clinic, recovery units, lectures, and simulation workshops are also possible depending on local resources and collaborations.


Should a student anaesthesia curriculum be assessed?
Eighty percent of the bi-national survey respondents felt that an anaesthesia curriculum should be assessed.  A range of techniques can be employed. These include demonstration of practical skills such as CPR or IV cannulation, a record of attendance, a logbook of cases seen, formal case presentations, case based essays, completion of a workbook with set topics, in a simulation environment, or by formal techniques such as MCQs, short answer questions, or in an OSCE. Assessment is probably most appropriate at the end of the anaesthesia course or placement. This could also occur in end of year or final examinations but agreement with the medical school needs to be negotiated.

The outcomes of assessment also need to be considered – will there be a summative element to the assessment and what will be the consequences of an unsuccessful assessment? Students should be provided with formative feedback as well as have an opportunity to provide feedback on the course.


What would the ‘best practice’ curriculum for student teaching of anaesthesia and perioperative medicine look like?
Recent Australian and New Zealand consensus guidelines noted that the operating theatre and pain rounds are ideal environments for undergraduate anaesthesia and perioperative medicine teaching.6 Anaesthesia curricula should be taught in the more senior years, be of 3-4 weeks’ duration, and occur with collaboration from others as appropriate eg intensivists and pain nurses. The content should encompass general perioperative and critical care knowledge with relevant clinical, procedural, ethical, and professional skills as per table 1. None of the respondents to this survey felt that teaching students the details of clinical anaesthesia was an important goal.

In 1901, Dr Dudley Buxton, the Vice-President of the Society of Anaesthetists in the UK called for the introduction of a standardised study of anaesthesia knowledge and practical skills as a compulsory subject in the medical curriculum.20 The reasons for this may have changed slightly over time, but many of the issues he discussed in implementing such a curriculum have not. Over 100 years later, we repeat this call.
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Content of an ideal anaesthesia student curriculum as per reference 6

	Perioperative medicine
	Preoperative assessment and preparation

	
	Assessment of comorbid conditions 

	
	Exercise tolerance

	
	Management of medications preoperatively

	Critical care
	Basic and advanced life support

	
	Recognition and management of the deteriorating patient

	
	Care of the unconscious patient

	
	Management of shock, hypovolaemia, hypoxia

	Applied basic sciences
	Interpretation of standard blood test results

	
	Analgesic pharmacology

	
	ECG interpretation

	Patient monitoring
	Oxygen administration and monitoring

	Airway management
	Triple manoeuvre

	
	Bag mask ventilation 

	
	Guedel insertion

	
	LMA insertion

	Pain management
	Acute pain

	
	Multimodal analgesia

	
	Postoperative pain

	Intravenous fluid management
	Principles of fluid therapy

	
	Assessing fluid balance

	
	Prescribing fluids

	
	Blood transfusion – indications, precautions, side effects

	Procedural skills to learn (not covered above)
	Intravenous cannulation

	
	Aseptic technique

	Professional skills
	Recognition of need to ask for help

	
	Human factors and communication in an emergency setting

	
	Decision-making and teamwork principles

	Ethical skills
	Consent principles

	
	Patient confidentiality

	
	End of life management

	
	Assessment and communication of risk




Lessons learnt / tips for success (From Austin Health)
	One overall co-ordinator is essential for success of a medical student rotation to anaesthesia, especially in busy departments with large numbers of anaesthetists

	Making students feel welcome is very important as the theatre environment is pretty daunting at first. We name the students on our weekly roster in individual theatres and provide an introductory morning and physical orientation to the theatre complex

	Provide a list of learning objectives as a ‘prompt’ to help guide teaching. For example, one of our in-theatre teaching sessions focuses on fluid management and transfusion medicine. A list of learning objectives for the student to initiate questions might include:
a) what are the major differences in composition of the different crystalloids
b) what is the consequence of giving litre after litre of normal saline
c) at what haemoglobin level is transfusion considered

	Students need to have block time that is free from other distractions

	Both students and anaesthetists need reminding that teaching should not focus on the specifics of anaesthesia. This needs reiterating at frequent intervals.



