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ABSTRACT 

 

The Advanced Trauma Life Support (ATLS) course, or the Early Management of Severe 

Trauma (EMST) course as it is known as in Australia, teaches isolated rural general 

practitioners a protocol-driven system of managing major trauma victims during the “golden 

hour”.  However, with any educational activity there is a natural loss of skills over time.  The 

aims of this project were to determine the retention of EMST skills in Western Australian 

general practitioners and their EMST refresher training needs.  This project is based on four 

separate but related studies.  The first three studies were based on the EMST course in Australia 

while the final study complemented the EMST findings with related trauma education data from 

the Western Australian Trauma Education Committee datasets. 

 

General practitioners averaged 10 major trauma cases over five years.  They had low confidence 

levels in rarely-used skills (e.g. cricothyroidotomy and diagnostic peritoneal lavage) and high 

confidence levels for frequently used skills (e.g. inserting intravenous cannulae and fluid 

replacement).  The initial survey case-study (ISCS) was used to assess the general practitioners’ 

EMST higher-level skills.  The ISCS was found to display poor examiner reliability under 

EMST-operand conditions and the findings were based on video assessments.  As the ISCS 

assessment was not conducted under EMST-operand conditions, the results represented a cross-

sectional (i.e. pass/fail) rather than a longitudinal (i.e. retention/loss of skills over time) study of 

EMST skills.  Half the general practitioners failed the ISCS assessment of higher-level skills, 

thus indicating a need for refresher training in the EMST higher-level skills.  General 

practitioners’ higher-level skills levels were not associated with their perceived confidence 

levels or their background factors (i.e. number of major trauma cases managed, number of years 

since completing an EMST course and attendance of an EMST refresher course). 
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As EMST higher-level skills are based on general practitioners having a background of 

cognitive and practical/procedural skills, the refresher training needs to cover the entire course 

rather than perceived relevant entities of the course.  This is in-line with course developers’ 

recommendation that ATLS/EMST is a specific entity and cannot be separated into freestanding 

lectures or practical sessions.  The desirable interval for EMST refresher training could not be 

determined.  Analyses of postal surveys and focus groups indicated that the EMST refresher 

training should include more opportunities for learning the practical/procedural skills.  General 

practitioners also wanted more hands-on opportunities through clinical placements (e.g. in the 

Operating Theatre) or by using clinical simulator facilities.  An important aspect of the hands-on 

opportunity is the guidance of a supportive clinical mentor who would provide feedback on their 

performance.  The refresher training should involve nurses, ambulance officers and hospital 

personnel as trauma management involves team effort.  Based on these educational needs, a 

more appropriate term would be “Refresher Training Programme” rather than “Refresher 

Training Course”.  Importantly, course developers should consider addressing the poor 

reliability of the ISCS assessment before embarking on this “Refresher Training Programme”. 
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1 INTRODUCTION 

 

1.1 Rationale for this study 

Australia has a landmass of 7.7 million square kilometres with 85% of its population residing 

within 50km of the eastern or south-western coastline.  Its decreasing population density with 

increasing distance from major cities1 creates problems in rural healthcare delivery including 

managing emergencies like major trauma or severe injuries due to external forces.  The 

incidence of major trauma is disproportionately higher in rural areas than metropolitan areas 

with many victims suffering from a range of potentially fatal injuries or those that result in the 

late complications of multiple organ failure.  In metropolitan areas the management of major 

trauma patients is provided by medical specialists at major hospitals.  However, this 

responsibility falls on the general practitioner in rural and remote areas as the specialist medical 

workforce is under-represented.2, 3  The role of the rural general practitioner is to provide early 

trauma management by such tasks as systematic assessment, resuscitation through to arranging 

patient transfers to major tertiary hospitals for definitive care. 

 

Most of the preventable deaths from major trauma are due to problems in the resuscitative 

phase.4-6  The Advanced Trauma Life Support (ATLS) course was developed to provide doctors 

with an organised and systematic approach to managing major trauma patients and represents 

the gold standard in terms of training doctors to manage these patients.  In Australia ATLS is 

known as the Early Management of Severe Trauma (EMST) course.7, 8  The ATLS/EMST 

course teaches doctors a protocol-driven system of management aimed at the care of major 

trauma patients during the “golden hour” – a concept which emphasises the urgency necessary 

for immediate successful management and does not imply a fixed time period of 60 minutes.9  

As with any educational programme, ATLS/EMST skills are lost over time and this is especially 

true with doctors who rarely use these skills.10-12  The infrequent exposure of rural doctors to 

major trauma cases13, 14 represents an important issue in terms of providing refresher training.  
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In developing ATLS/EMST refresher training for general practitioners, attention should be paid 

to factors influencing their skills levels and to ensure the training is relevant as their needs may 

differ from those of other medical specialties or their urban peers.15-17 

 

1.2 Trauma 

There is a wide range of injury severity with not all incidents resulting in hospital admission.  

The Australian Institute of Health and Welfare (AIHW) estimates that across Australia one 

admission occurs for every seven injured patients presenting to the Emergency Department, and 

at least as many injury cases present to general practitioners rather than to hospital.18  Estimates 

from the Australian Medicare data for 2004–05 showed that general practitioners managed 

approximately 5.6 million patients with injuries.  Most of these were for less serious injuries 

like sprains, strains, fractures, lacerations and cuts.19, 20 

 

1.2.1 Injury incidence and mortality rates 

The AIHW provides a broad population view on injury but there are limitations to these data.  

The AIHW uses the term “separation” which refers to the number of cases separating from 

hospital (i.e. discharge, transfer or death) and is not equivalent to injury incidence as there can 

be more than one separation per incident.  Since some injuries can result in more than one in-

hospital episode, the term “separation” is likely to overestimate the injury incidence rates.18  

Additionally, the AIHW data which are presented under the category “Injury, poisoning and 

certain other consequences of external causes” include non-external force related causes (e.g. 

poisoning and drowning) that account for approximately half of the hospital separations.  

Between 2001-02, “Injury, poisoning and certain other consequences of external causes” 

accounted for 1718 hospital separations/100,000 population and was ranked fifth after 

“Diseases of the digestive system”, “Neoplasms” and “Diseases of the circulatory system”.21, 22  

“Injury, poisoning and certain other consequences of external causes” represented 6% of 

annual deaths but with half the victims aged less than 45 years it accounted for 37 potential 
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years life lost per death (PYLL/D).  In comparison, circulatory diseases and cancers accounted 

for 38% and 29% of annual deaths but they represented 10 and 13 PYLL/D respectively.23 

 

Data for major trauma cases, which relevant to this study, are captured by trauma registries at 

many major hospitals that manage these patients.  These registries have stricter inclusion 

criteria, which include hospitalisation for more than 24 hours, transfer to the intensive care unit 

(ICU), suffer burns to more than 10% of the body or die from their injuries.  In contrast to the 

AIHW data, trauma registries exclude patients who present with drowning, hanging, poisoning, 

inhalation and drug overdose.  Furthermore, the trauma registry coverage is limited to a small 

number of major metropolitan hospitals.24, 25  The National Trauma Registry Consortium which 

covers data from four state-based and six individual hospital-based trauma registries reported a 

total of 5837 major trauma patients who were managed at participating hospitals in 2003.26  The 

severity of these major trauma patients is reflected by their longer hospital stay (average 16 

days) compared to all injured patients captured by the AIHW data (average 4 days).21, 26  

Additionally, 49% of major trauma patients required further care in the ICU and 15% died 

before discharge.  The trauma registry reports mirror the AIHW findings in that victims below 

the age of 45 years and males were over-represented with these two groups accounting for 61% 

and 72% of cases respectively. 

 

1.2.2 Causes of major trauma 

In 2003, the main causes of major trauma in Australia were road-related accidents and falls 

which accounted for 51% and 28% of incidences, and 44% and 33% of deaths respectively.21, 26  

Falls were common amongst the elderly (≥65 years old) where pre-existing medical conditions 

increased their risk of developing complications and death from their injuries.  Road-related 

accidents accounted for 2% of annual deaths in Western Australia.  However, with many 

victims aged less than 45 years, road-related accidents represented significant years of life lost 

accounting for 41 PYLL/D compared to 10 and 13 PYLL/D for circulatory diseases and cancers 
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respectively.23  Other causes of major trauma included “struck by object” (e.g. assaults) (13% of 

major trauma patients), gunshot wound/stabbing, burns and sporting (2% each).26 

 

1.2.3 Location of trauma – rural versus metropolitan areas 

Data from the nationally-based AIHW and state-based organisations (e.g. Health Department, 

local universities) indicate that the incidence and mortality rates from injuries increase with 

increasing remoteness.21, 23  Across Australia in 2001-02, there were approximately 1,000-2,000 

injury-related hospital separations in metropolitan areas compared to 3,500-4,500 separations in 

very remote areas.21  In Western Australia, rural residents accounted for approximately one third 

of all injury hospitalisations and deaths while comprising less than a quarter of the population 

and this closely mirrors nation-wide findings.23 

 

Between 1995-2000 in Western Australia, the age-standardised injury hospitalisation rate was 

3,282 persons/100,000 population in rural areas compared to 1,927 persons/100,000 population 

in metropolitan areas.23  Compared to metropolitan residents, rural residents are five times more 

likely to be hospitalised due to interpersonal violence and twice as likely to be hospitalised due 

to transport-related injuries and fires/burns/scalds.  The corresponding age-standardised injury 

mortality rate was 57 persons/100,000 population in rural areas compared to 37 persons/100,000 

population in the metropolitan area.  Rural residents are twice as likely to die from transport-

related injuries and interpersonal violence as metropolitan residents.  Although 18% of the 

reported road-related accidents occurred in rural areas, these crashes accounted for 41% and 

42% of hospitalisations and deaths respectively.27 

 

In many cases the high incidence and mortality rates from injuries in rural areas are due to 

severe motor vehicle crashes.  Travelling on country roads can be dangerous due to high speed 

limits, poor road conditions, fatigue and the presence of animals on the road.28-30  High-risk 

primary industry occupations such as farming, fishing, forestry and mining activities are also 
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responsible for the high injury incidence and mortality rates in rural areas.28, 31, 32  Furthermore, 

those living in rural areas are more likely to drink alcohol in hazardous quantities which can be 

a factor in many of the interpersonal injuries described above.33  The remoteness of the accident, 

which delays medical treatment, may result in more fatalities than if the accident had occurred 

in the metropolitan area.  The high incidence and death rates from injury in rural areas have 

important implications for rural doctors, especially the general practitioner, in terms of 

providing early trauma management for these victims.34-36  In terms of education, there is a need 

to provide training that is relevant to these rural doctors taking into account issues like tyranny 

of distance (i.e. long travelling distances to definitive care at major metropolitan hospitals), lack 

of resources and lack of specialist support. 

 

1.3 Management of major trauma patients 

Depending on the mechanism of injury, many major trauma victims suffer from single organ 

injuries, however, a large proportion of patients suffer injuries to several body regions.  For 

example, in studies of road-related accident victims with head injuries, at least half the victims 

also suffered injuries to the spine, chest, abdomen and extremities.37, 38  As a result of these 

injuries, patients suffered compromises to their airway, breathing and circulation.  The airway 

can be compromised by a loss of airway reflexes due to impaired consciousness (e.g. due to 

head injury), obstruction (e.g. blood, vomit, foreign body) or direct laryngeal trauma or 

transection.  Similarly breathing difficulties may result from impaired consciousness, cervical 

cord injury, loss of chest integrity (e.g. flail chest, pneumothorax) or loss of functioning lung.  

Blood loss from these injuries can result in hypotension and hypoxia which can lead to 

secondary brain injury in head-injured-patients.39-41  These respiratory and circulatory 

compromises result in physiological derangements, haemodynamic imbalance and neurological 

deficits which if not managed appropriately during the “golden hour” can be fatal or result in 

complications of multiple organ failure. 
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Management of major trauma patients is therefore time-critical but there needs to be a reliable, 

prioritised and systematic approach to patient care.  This is to ensure that life-threatening 

injuries are managed first and potentially life-threatening occult injuries are not missed.42  The 

trimodal distribution of trauma deaths proposed by Trunkey in 1983 provides the rationale for 

the immediate and systematic resuscitation to reduce patient mortality and consequences of late 

complications.43  The first peak or “immediate death” phase of Trunkey’s trimodal distribution 

represents more than half of major trauma victims who die very soon after the injury.  These 

deaths are caused by lacerations of the brain, brain stem, spinal cord, heart or major blood 

vessels.  Trunkey suggests that only a fraction of these patients could be saved under the most 

favourable medical conditions.  The second peak or “early death” represents the 30% of 

victims who die within a few hours after an injury.  These deaths are usually caused by major 

internal haemorrhage of the head, respiratory system or abdominal organs, or by multiple lesser 

injuries resulting in severe blood loss.  Trunkey indicates that almost all these injuries are 

treatable by current medical procedures, however the interval between injury and resuscitative 

management (i.e. the “golden hour”) is critical to the chances of patient survival or recovery.43  

The third peak or “late death” represents 20% of victims who die within days or weeks after 

injury.  The failure to resuscitate adequately can lead to acidosis, hypothermia, and 

coagulopathy, which can result in multiple organ failure and death in these patients.43-45  The 

trimodal distribution has been challenged in later studies.  One study found that 76% of trauma 

deaths occurred in the “immediate phase” while subsequent deaths did not cluster in peaks.46  

Another study found a bimodal distribution with 23% dying within 60 minutes and 35% dying 

24-48 hours following injury with Trunkey’s “early death” phase being replaced by patients 

who were sustained on ventilators.47  The variations in these distributions could be due to 

improvements in trauma care since the trimodal distribution was described in 1983.  

Additionally trauma survival may be region-specific with factors such as retrieval time, level of 

prehospital care, cause of trauma and demographics (e.g. patient age) influencing patient 

outcome.  Based on these later results investigators have recommended the reevaluation of 
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trauma care systems with a focus on injury prevention whilst maintaining the importance of 

urgent and proper trauma resuscitation.46, 48 

 

The early care of the major trauma patient during the “golden hour” or Trunkey’s “early 

death” through a proper sequence of assessment, investigation and treatment is important in 

reducing preventable deaths and adverse outcomes.  In Australia, several consensus panels 

found that 4% to 5% of major trauma deaths were preventable and another 30% to 33% as 

potentially preventable.5, 6  Several other Australian studies showed a preventable/potentially 

preventable death rate of 32% to 38%.4, 49, 50  International studies have shown preventable death 

rates of 16% to 33% in England51, 52, 21% in Holland53, 43% in Italy54 and 5% to 64% in the 

United States55, 56.  The most frequent problem in the prehospital phase is inadequacies in 

resuscitation and this is especially problematic in rural and remote areas.  Around a third of 

those who died at the accident scene had an obstructed airway that could have been corrected 

with basic first aid57 and the failure to intubate or begin intravenous access which is due to the 

lack of suitably trained personnel6.  Quite often these patients also face unduly prolonged times 

at the accident scene, transferred with a poorly fitted cervical collar or with no collar.  Most of 

the rural patients require inter-hospital transfers but many are reported to have inadequate or 

delayed ventilation, inadequate blood volume replacement and delayed transfer.58, 59  These 

problems are blamed for the higher rates of preventable deaths in rural major trauma patients. 

 

Many of the in-hospital preventable deaths are due to resuscitation errors during the “golden 

hour”.  Preventable deaths studies in Australia found that 53% to 56% of trauma management 

problems were observed in the Emergency Department, 16% to 20% in the prehospital phase, 

12% in ICU, 7% in the ward/high dependency unit, 6% in the Operating Theatre and 3% in 

inter-hospital transfers.5, 6  Problems in the resuscitation phase accounted for 40% to 49% of the 

Emergency Department management errors that resulted in death.  These included problems 

with inadequate respiratory/ventilatory resuscitation, delayed respiratory/ventilatory 
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resuscitation and inadequate/delayed fluid resuscitation, inadequate cervical spine protection 

and failure/delays in chest decompression.  In addition, other problems encountered in the 

Emergency Department included investigative errors (e.g. delay/failure to perform appropriate 

investigation), dispatch errors (e.g. delays in transfer or inadequate stabilisation prior to 

transfer) and diagnosis errors (e.g. failure to diagnose extradural/subdural haematoma, ruptured 

aorta).  Another Australian study found that the lack of appropriate endotracheal intubation 

accounted for 65% of the preventable/potentially preventable deaths from major trauma while 

delayed fluid resuscitation was responsible for 25% of these fatalities.4  Deane et al. found that 

problems contributing to preventable deaths were associated with fluid resuscitation (e.g. 

inadequate volume replacement, delayed transfusion), delays (e.g. delays in 

assessment/investigation, delays in dispatching to Operating Theatre) and inadequate clinical 

perception of injury severity and failure to recognise significance of clinical deterioration.58 

 

Similarly, a four-year study of San Diego trauma centres found that 54% of the problems 

occurred in the resuscitative phase, 26% in the operative phase and 21% in the critical care 

phase.60  Another study from the United States found that the majority of these deficiencies 

occurred in the Emergency Department with the main problems associated with airway 

management, chest injury management and fluid resuscitation.61  Several other international 

studies have also attributed preventable deaths to problems in respiratory management and fluid 

resuscitation.52, 54 

 

Most of the preventable deaths in the resuscitative phase could have been avoided if there was a 

standardised and systematic protocol to managing these major trauma patients.5, 6  The lack of 

formal approach in managing these patients and the skills the perform emergency lifesaving 

procedures led to the development of the Advanced Trauma Life Support (ATLS) programme 

which is considered the gold standard in trauma education.62 
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1.4 The ATLS course 

The ATLS course was developed based on the principles of the successful Advanced Cardiac 

Life Support (ACLS) programme which had a unique educational format and standardised 

approach in dealing with cardiac emergencies.9, 63  The ATLS course aimed to provide doctors 

with a protocol-driven system of assessing and managing major trauma patients during the 

“golden hour” with emphasis on the mnemonic “ABCDE” (i.e. Airway with cervical spine 

protection, Breathing, Circulation, Disability/Neurological status, Exposure/Environment).  The 

ATLS approach focused on treating the greatest threat to life first.  Additionally, the lack of 

definitive diagnosis should not stop treatment as injury kills in certain reproducible time frames.  

The loss of an airway results in death more quickly than does the loss of the ability to breathe.  

The latter kills more quickly than the loss of circulating blood volume, and the presence of an 

expanding intracranial mass lesion is the next most lethal problem.  The aims of the ATLS 

course are therefore to provide doctors with the skills to assess an injured patient rapidly and 

accurately, resuscitate and stabilise the patient on a priority basis, determine if patient’s needs 

exceeds the hospital’s capabilities, arrange appropriate and safe transfer if required, and ensure 

that continuous optimal care is provided.9, 64 

 

The first ATLS course was conducted in early 1978 and a year later it was adopted under the 

imprimatur of the American College of Surgeons (ACS) Committee who incorporated it as an 

educational programme.  In 1980 ATLS was taught nationally across the United States under 

the auspices of the ACS and in 1987 the ACS Board of Regents allowed the international 

promulgation of the ATLS programme within strict guidelines.65, 66  The programme 

commenced in Australia in December 1988 with subtle modifications to suit local conditions 

such as population distribution, long travelling distances to definitive care and extremes of 

temperature.  In light of these modifications, ATLS is known as the Early Management of 

Severe Trauma (EMST) course in Australia.8  The ATLS/EMST course represents the gold 

standard in trauma management education and many programmes have been developed 
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espousing its principles – these include courses like the Basic Trauma Life Support, Trauma 

Nurse Care Course (TNCC), Advanced Burns Life Support, Advanced Paediatric Life Support 

(APLS), Flight Nurse Trauma Course, Prehospital Trauma Life Support (PHTLS) and 

Advanced Life Support in Obstetrics (ALSO).66 

 

1.4.1 ATLS format and Miller’s assessment framework 

The 2½ day ATLS course format (Appendix A) includes demonstrations, discussions of initial 

assessment and resuscitation, interactive lectures (e.g. airway and ventilatory management, 

shock assessment and management), practical skills stations (e.g. spinal cord injury assessment, 

X-ray identification) and surgical procedures (e.g. chest decompression, cricothyroidotomy).7, 8, 

67, 68  The ATLS course can be described as providing Miller’s hierarchy of “knows”, “knows 

how”, “shows how” and “does” of managing the major trauma patient (Figure 1.1).69  In order 

to manage major trauma patients, doctors need the foundation of cognitive skills (“knows”) in 

order to recognise clinical signs, indications, contraindications and risks associated with their 

treatment decisions.  Doctors also need to acquire the relevant practical/procedural skills 

(“knows”) to perform life-saving procedures, which can which range in difficulty from non-

interventional (i.e. X-ray identification) to relatively simple procedures (i.e. intubation, 

intraosseous needle insertion) to more complex and invasive procedures (i.e. chest 

decompression, cricothyroidotomy, pericardiocentesis, diagnostic peritoneal lavage and venous 

cutdown). 

 

With a background of “knows”, doctors must then be able to acquire information from a variety 

of sources, to analyse and interpret these data, translate these findings into a rational diagnostic 

or management plan and be able to institute a complete trauma resuscitation.  They must also 

decide on the procedures to perform based on the clinical findings, and the order at which they 

are performed (“knows how”).  Hence, the “knows how” can be seen as the higher-level skills. 
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Doctors must then be able to demonstrate these higher-level skills by performing a trauma 

resuscitation using a simulated patient in the classroom environment (“shows how”).  The 

“shows how” usually occurs in an artificial examination setting and may not predict accurately 

their actions when functioning independently during an actual trauma resuscitation (“does”) 

where other factors such as the combative patient or chaos may further complicate the 

resuscitation process.   

 

 

Figure 1.1:  EMST format in relation to Miller’s assessment framework 

This framework is based on the work of Miller.69 

 

 

1.4.2 ATLS format and the Principles of Adult Education 

Since its inception the ATLS course has been based on the Principles of Adult Education.67  

Carley and Driscoll’s adaptation of these principles demonstrate the teaching effectiveness of 

the ATLS programme in that the goals are defined, the course is relevant to the doctors’ needs, 

feedback is provided, and there is active student involvement.70   

Knows 

Knows how 

Shows how 

Does

Miller’s assessment framework 

Cognitive and practical/procedural 

skills 

Demonstration of higher-level skills in the 

classroom environment 

Performance of higher-level skills in a clinical situation 

Translate “knows” into management plan and 

systematic approach (higher-level skills)
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As a means of setting the goals, ATLS students (i.e. doctors) are provided with the manual and 

multiple choice questions (MCQ) test six weeks prior to the course.  By providing these 

materials, it allows students to know what is expected of them, explains how they will be 

assessed and clarifies what is required of them during the course.70  These materials also provide 

them with increased motivation, enthusiasm and serve to highlight students who need special 

attention or who have not prepared which is a main reason for failing.71, 72  The MCQ test serves 

to actively involve the student in the education process before the course.  Students with some 

knowledge of the subject area will come with their own ideas and experiences.  Therefore, 

involving the student in the learning process allows such issues to be addressed.70  Additionally, 

students are more likely to assimilate knowledge through their active involvement rather than 

passive participation in the course. 

 

It is important that the course is relevant to the students (i.e. doctors) as information that is not 

directly related to their practice is unlikely to be assimilated.  The relevance of the ATLS course 

is that it provides doctors with the knowledge and skills to manage the major trauma patient 

during the “golden hour”.  Most doctors will participate in a course if it is relevant to them and 

this is evident from the competition for places in the ATLS course.73, 74  The relevance of the 

ATLS course is also evident from surveys which showed that most doctors felt that this course 

improved their management of major trauma patients, that the course was important for their 

career advancement and that they would recommend the course to their colleagues.16, 75 

 

To maximise student-instructor interactions and to provide feedback to students, each ATLS 

course is restricted to 16 participants.  Similarly didactic lectures have been replaced by 

interactive lectures which allow for more focused discussions and encourage the learning 

process.67, 72, 76  The lecture content is reinforced with practical/procedural skills stations which 

are designed around case scenarios.  The practical/procedural skills stations encourage further 

active hands-on participation by requiring students to apply the cognitive skills in performing 
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the wide range of procedures described earlier (e.g. X-ray identification, intubation, chest 

decompression, cricothyroidotomy).  The skills stations are conducted in small groups with high 

instructor to student ratio (1:4) in order to provide opportunities for group discussion and active 

involvement.67, 70, 72  This also allows instructors to closely monitor each student’s learning 

needs in order to provide feedback to them.  Finally, the initial survey case-study (ISCS) 

provides the opportunity for students to consolidate their cognitive and practical/procedural 

skills (“knows” and “knows how”) to demonstrate their higher-level skills (“shows how”) such 

as systematic approach, clinical judgment and clinical synthesis.  The ISCS is conducted with a 

high instructor to student ratio (1:2) and includes elements of instructor feedback which allows 

students to reflect on their performances.  The value of these hands-on practical/procedural 

skills stations and ISCS is that skills are better acquired when practised actively rather than 

learned passively.77  For example, residents who practised emergency resuscitative procedures 

on live animals performed better than those who learned by passively observing an educational 

video demonstration of the skills78 and this is in line with the Cochrane review 79 which found 

that interactive workshops are more likely to result in improvements in healthcare, either alone 

or in combination with other educational interventions. 

 

1.4.3 ATLS course assessment 

Students (i.e. doctors) are subjected to continuous assessment throughout the ATLS course.  The 

assessment includes students’ attitudes, group dynamics and aptitude at the practical/procedural 

skill stations.68, 72  Feedback is offered to them in an informal fashion providing that their 

performance is satisfactory.  As such the assessment is formative.  The summative assessments 

on course completion are in the form of an ISCS assessment (demonstration of higher-level 

skills i.e. “shows how”) and MCQ test (for cognitive skills i.e. “knows”).  If the student’s 

performance is unsatisfactory, a “mentor” instructor is assigned to the student to ensure that the 

student is offered appropriate remediation opportunity to enable him/her to reach the required 

standard. 
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The advantage of the MCQ test is that it has high reliability because of the large number of 

items that can be easily tested, therefore there is broad coverage of the course content.80-82  Its 

disadvantages are that it is non-interactive and typically constrained in terms of depth of 

knowledge tested.83  Additionally it may only assess trivial knowledge in that by giving options, 

candidates are cued to respond and it does not predict their ability to apply the knowledge to 

clinical-based problem solving.77, 81 

 

The shortcomings of the MCQ test are covered in the ISCS assessment of higher-level skills 

where students are required to consolidate their cognitive and practical/procedural skills 

(“knows” and “knows how”) to demonstrate the management of a simulated trauma patient 

(“shows how”).  The ISCS is similar to the objective structured clinical examination (OSCE) 

used in medical education assessment.  However, unlike the OSCE which utilises multiple 

assessment stations, students are only assessed on one ISCS station.  Like the OSCE, the ISCS 

is objectively assessed using a standard checklist where items are scored dichotomously as 

being either done or not done satisfactorily.  The current ATLS checklist is divided into four 

sections over two pages.  The first section includes tick-boxes for items under the heading 

“Critical treatment decision”.  These items represent the doctor’s ability to identify and 

systematically manage life-threatening conditions (e.g. hypotension, hypoxia, tension 

pneumothorax).  The second section covers items under the heading “Potentials for adverse 

outcome”.  The third section is free-text for examiners to comment on the doctor’s performance 

while the fourth section is an overall rating of “Successful” or “Potential instructor”.  To be 

classified as “Successful”, the doctor must address the items listed under the heading “Critical 

treatment decision”.  If the examiner feels the doctor’s performance is borderline and includes 

one or more of the items listed under the heading “Potentials for adverse outcome” the doctor’s 

overall performance would be classified as “Not successful”.68 
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However by scoring the items dichotomously, the checklists remove the gradations in some 

items and the subjectivity from the scoring system.84  It has been found that some checklists 

reward thoroughness rather than competence and efficiency, and this is particularly relevant 

when assessing experienced doctors who can unexpectedly receive lower scores than novice 

doctors.85, 86.  Compared to the novice doctor who is thorough in collecting large amounts of 

clinical data, the expert clinician completes a task efficiently by judicious questioning or limited 

clinical examination.  However, assessing different clinical paths taken by the novice and expert 

doctors may be harder as checklists merely give the appearance of objectivity by measuring 

thoroughness rather than measuring performance.87-89  Growing recognition of the inability of 

checklists to capture complex human behaviours such as general approach and organisation has 

resulted in the adoption of the multipoint global ratings scale (e.g. 1=“clear fail”, 

2=“borderline fail”, 3=“borderline pass”, 4=“clear pass” and 5=“excellent”) in addition to 

the dichotomous ratings.90  The global ratings scale has a higher reliability than the checklist 

items and therefore is a more appropriate summative measure when assessing candidates on 

performance-based examinations like the OSCE.91 

 

1.4.4 Teaching effectiveness of ATLS 

The assumption of ATLS skills may be considered in a number of domains including cognitive, 

practical/procedural skills (“knows” and “knows how”) and demonstration of higher-level skills 

(“shows how”).  The cognitive aspect of the course is important as it allows students (i.e. 

doctors) to reach a deeper level of understanding of the ATLS aims and background, 

indications, contraindications and potential complications of each clinical intervention.  The 

cognitive value of the ATLS has been shown with an improvement in post-course MCQ test 

over pre-course scores and higher MCQ test scores amongst students who attended the course 

than controls who did not.92, 93  Similarly, the assumption of higher-level skills has been 

demonstrated in several studies where the OSCE was used to demonstrate a post-course 

improvement of these skills over pre-course levels.93-95  A United Kingdom study showed that 
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medical staff who attended the ATLS course were more effective in their management of 

simulated trauma cases.96  Teaching effectiveness of the ATLS course has also been 

demonstrated amongst medical students in that it prepared them to manage major trauma 

patients as judged by their improvements in the cognitive and higher-level skills.97, 98 

 

The teaching effectiveness is seen in the clinical application of these skills with several studies 

attributing improved patient outcome to the ATLS course.  One study showed that organising a 

trauma team along ATLS lines resulted in a reduction in resuscitation times and improved 

outcome amongst trauma patients who had compromised respiratory, cardiovascular or 

neurological status.99  Another population-based study in the United States showed that ATLS 

was one of several factors associated with lower per-capita trauma death rates.100  In a study of 

rural trauma hospitals, ATLS interventions were associated with improved survival for high-risk 

trauma patients.101  An eight-year study in Trinidad and Tobago demonstrated that the mortality 

rate fell and the functional recovery among survivors rose following introduction of the ATLS 

course.102  The application of trauma resuscitative procedures increased following the ATLS 

course which the authors associated with significant improvement in trauma patient outcome.103  

A study in the United Kingdom found that the incidence of missed or inadequately treated 

injuries decreased following the ATLS programme.104  In Australia, ATLS which is known as 

EMST, has been responsible for improvements in patient care, both through individual 

management advances and improvements in trauma care systems.7  For example, EMST-trained 

doctors were involved in many serious trauma incidents including the Port Arthur massacre and 

Thredbo landslide disaster.7, 105 

 

On the other hand, several studies have shown that ATLS training did not result in improved 

patient outcomes.  Vestrup et al. could not find any improvement in the overall quality of care 

as some of the ATLS behaviours failed to improve after the course.106  For example, while rectal 

examination was more consistently performed post-ATLS, the frequency of delayed or 
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inadequate resuscitation in patients who died from their injuries was the same pre- and post-

course.  They also found that missed injuries occurred more frequently after ATLS.  

Ariyanayagam et al. found that ATLS training did not improve outcome of major trauma 

victims but felt that the potential benefit of this course could have been masked by weak links in 

the trauma chain-of-care such as prehospital management and in-hospital investigative and 

therapeutic facilities.107  These positive and negative effects of the ATLS course need to 

interpreted with caution due to the confounding effects on patient outcomes like advances in 

safety initiatives (e.g. air bags108, seat-belts109), improvement in retrieval and new medical 

technology. 

 

One limitation of the ATLS course is that it is designed for doctors of all specialty areas 

including those who are involved with major trauma on a regular basis and those who 

occasionally manage these patients like rural general practitioners.8, 33  Naturally, there are 

differences in ATLS educational requirements between these medical specialties.  For example, 

emergency physicians felt that the ATLS course should be shortened to one day17, while 

anaesthetists felt that the airway management component was not relevant to them16 and 

surgeons appeared to have difficulty with airway and burns management15 as these areas are 

normally managed by other specialists. 

 

1.4.5 Loss of ATLS skills 

Whilst the continued routine use of ATLS skills in clinical situations is likely to lead to greater 

understanding and change in the doctors’ behaviour10, 70, one expects a natural loss of these 

skills over time.  The American College of Surgeons recommends doctors attend a refresher 

course every four years for this reason and that the course undergoes revision and updating to 

incorporate newer or safer skills in response to changes in current practice and available 

knowledge.67, 110 
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Ali et al. have shown a loss of cognitive and higher-level skills in doctors within six months to 

six years of completing an ATLS course.10, 111  In the MCQ test of cognitive skills, only half the 

doctors achieved the required 80% pass mark at six months post-course and subsequent to this 

no one was able to maintain this pass mark.  OSCE scores for the higher-level skills were 

maintained at six months but the scores fell at two to four years post-course with no further loss 

thereafter up to six years.  Although the OSCE scores fell, these doctors maintained an 

organised approach and their management were judged to be within safe limits.  Loss of ATLS 

skills has also been related to the number of major trauma cases managed, where doctors who 

frequently cared for major trauma patients retained their skills longer.  For example, surgeons 

who frequently managed major trauma victims maintained their cognitive and higher-level skills 

longer than doctors who did not treat these patients.112  Ali et al. have also shown that doctors 

who managed at least 50 major trauma patients a year had maintained their skills longer 

compared to those who managed fewer patients.12, 111  This is particularly relevant to Australia 

because of the relatively low frequency of clinical exposure to major trauma cases and the 

deskilling of rural medical workforce in procedural skills.113-115  Even the rural general surgeon, 

although well trained, may have difficulty maintaining an adequate skill level because of the 

infrequent exposure to major trauma patients.116, 117 

 

1.5 The general practitioner 

The term “general practice” is not consistently used in international literature.  The Royal 

Australian College of General Practitioners (RACGP) defines general practice as: 

“the provision of primary, continuing, comprehensive whole-patient medical care 

to individuals, families and their communities”.118 

 

In Australia, general practice is regarded as being at the centre of the primary care system.  

General practitioners are often the first point of contact of patients with the health system and 

they act as gatekeepers for entry into secondary and tertiary health care services.  They provide 
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comprehensive and continuing care for their patients within the community and act as 

coordinators of that care.  General practitioners also provide a critical link for patients from 

primary care to the wider health system, which includes ordering pathology, imaging and other 

investigative tests, prescribing and advising on medications, and making referrals to hospital, 

specialist, allied health and other complementary health services.36 

 

In rural and remote areas the general practitioners’ roles are often broader than their 

metropolitan counterparts due to geographic isolation and lack of supporting or complementary 

services such as medical specialists.2, 119  Most rural communities are too small to sustain 

specialist medical services, thus relying on general practitioners who represent a large 

proportion of the rural and remote medical workforce to provide these specialist or procedural 

skills.2, 3  The Australian Government uses the Rural, Remote and Metropolitan Areas (RRMA) 

system to describe areas of medical practice120, with RRMA 1-2 representing capital cities and 

major metropolitan areas, RRMA 3-5 representing rural zones and RRMA 6-7 representing 

remote zones (Appendix B).  It has been shown that general practitioners represent 57% and 

63% of the medical workforce in RRMA 4 and RRMA 6 zones compared to 40% in RRMA 2 

zones.2  In these rural and remote zones general practitioners may also deliver services in the 

hospital setting including in-patient and procedural care such as obstetrics, anaesthetics, surgery, 

emergency medicine, radiology, radiography, ophthalmology, dermatology, psychiatry, 

paediatrics and ultrasonography.121-123  It is estimated that around 22% of rural and remote 

general practitioners practised in at least one procedural field with 47% sub-specialising in 

emergency medicine, 16% in obstetrics, 11% in anaesthetics and 7% in surgery.36, 124, 125 
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The wide roles played by the rural and remote general practitioners are reflected by the 

definition agreed by the Australian Government for its “Training for Rural and Remote 

Procedural GPs Program”: 

“A rural or remote procedural general practitioner provides non-referred services 

normally in a hospital theatre, maternity setting or other appropriately equipped 

facilities, that in urban areas are typically the province of a specific referral based 

specialty.  Most commonly this refers to the fields of surgery, anaesthetics and 

obstetrics. 

 

Elements essential to procedural medicine include the use of appropriately 

equipped facilities and resources and involve a team of health professionals and 

the active engagement of the practitioner in an appropriate skills maintenance 

program in the relevant procedural areas.”126 

 

In rural and remote areas where the incidence and mortality rates from major trauma are higher 

than metropolitan areas, the care and management of these patients frequently lie with general 

practitioners given the under-representation of the emergency medicine workforce especially in 

RRMA 4-7 zones.127  These general practitioners are more likely than their metropolitan 

counterparts to use these skills without immediate specialist or allied health support34-36 in not 

only managing major trauma patients but also for managing a range of cases like asthma, 

convulsions, hypoglycaemia, anaphylaxis, impaired consciousness and poisoning128-133.  They 

are more likely than metropolitan general practitioners to be involved in emergency and trauma 

management at the rural or district hospitals134-136, through supporting rescuers at accident 

sites113, 137, 138, through patients being brought to their practice139 or by overseeing patient 

transfer to major metropolitan hospitals59.  Additionally, the proportion of general practitioners 

providing emergency care increases with increasing rurality or remoteness.  Over a three-month 

period across rural and remote areas, 36% of general practitioners managed myocardial 
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infarction.  However, when stratified according to rurality, 7% of general practitioners in large 

rural centres (RRMA 3 zones) had managed myocardial infarction cases compared to 40% in 

remote centres (RRMA 6 zones).129  Similarly, 45% of general practitioners had managed 

trauma patients for retrieval or evacuation over a three-month period, however, when stratified 

according to rurality only 6% of general practitioners in RRMA 3 zones had managed these 

patients compared to 88% in RRMA 6 zones.  Similarly, the proportion of general practitioners 

providing complex services generally increases with increasing rurality or remoteness.  For 

example, general practitioners working in RRMA 6-7 zones were more likely to administer 

cytotoxic drugs, perform forensic examinations, stabilise major trauma patients pending 

retrieval, coordinate discharge planning and provide higher level management of myocardial 

infarction than those working in RRMA 3 zones.129 

 

1.5.1 General practitioner training 

The differences in the roles of metropolitan and rural and remote general practitioners are 

reflected in their training programmes.  Currently, general practitioners can only attain 

vocational registration by completing the Australian General Practice Training (AGPT) 

programme and completing the final fellowship examination conducted by the Royal Australian 

College of General Practitioners (RACGP).140, 141  The AGPT programme involves three years 

full-time training or part-time equivalent and this term can be reduced by up to 12 months in 

recognition of prior learning.  Registrars have the option of training in either the general or rural 

pathways with the latter designed for doctors willing to undertake at least 18 months of their 

training in RRMA 4-7 zones.  The special skills term of rural pathway may involve training in 

anaesthetics, surgery, obstetrics and gynaecology, emergency medicine and indigenous health.  

As an option, registrars can undertake an Advanced Rural Skills Post (ARSP) in these specialty 

fields or use this towards higher training for qualifications like the Graduate Diploma of Rural 

Health or the Fellowship of the Australian College of Rural and Remote Medicine (FACRRM).  

These advanced training programmes allow general practitioners to perform unsupervised 
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medical care in rural and remote communities.  In recognition of the emergency medicine and 

procedural skills needs of rural and remote general practitioners, the Graduate Diploma of Rural 

Health training programme has a mandatory emergency medicine module while the FACRRM 

programme requires doctors to complete at least one emergency course like the EMST course, 

Advanced Paediatric Life Support (APLS), Emergency Life Support (ELS), Advanced Life 

Support (ALS), Prehospital Trauma Life Support (PHTLS) or Advanced Life Support in 

Obstetrics (ALSO).142 

 

Another requirement of the general practitioner registration is their participation in the 

Continuing Professional Development (CPD) programme which aims to assist them maintain 

and improve the quality of care and promote the highest possible standards of care to the 

community.143, 144  In addition to these CPD requirements, general practitioners who sub-

specialise in procedural skills like anaesthetics, obstetrics and surgery have to participate in 

additional continuing medical education (CME) activities accredited by the relevant specialty 

colleges.  There is a wide range of CME activities accredited for the CPD programme (e.g. 

clinical audit, small group learning, attending workshops, teaching) with each activity 

developed based on the Principles of Adult Education, in that students learn best when they are 

motivated, and when the learning is self directed, is related to the student’s identified needs, 

encourages active participation, involves reflection and evaluation of the learning.144  The 

clinical relevance and the educational format of many emergency courses, like the EMST 

course, have led to their accreditation as CME activities.145, 146  Access to CME educational 

activities and finding appropriate programmes are generally problematic for rural general 

practitioners.73  The difficulty in accessing these courses has led to the development of outreach 

programmes, like the Western Region Rural Trauma Course (WRRTC) in Western Australia, 

which aims to deliver relevant clinical education at rural locations.  At present there are limited 

places in these rural road shows and many doctors have to travel to major metropolitan centres 

to attend these courses.  Indeed, many rural general practitioners feel that a loss of income, 
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travel and accommodation expenses and costs prevent them from participating in CME 

activities.122  In 2004, the Australian Government introduced the Training for Rural and Remote 

Procedural GPs Program as an incentive for rural general practitioners to continue to deliver 

anaesthetic, obstetric and surgical services in RRMA 3-7 zones and to encourage other rural 

doctors to begin providing these services.  The programme provides a grant to cover costs for up 

to two weeks training to a maximum of $15,000 per general practitioner for each financial year.  

In 2006, this programme was expanded to include general practitioners practising emergency 

medicine in RRMA 4-7 zones by providing a grant to cover costs of up to two days training, to 

a maximum of $3,000 per general practitioner per financial year.147  The clinical relevance of 

emergency courses like EMST has led to their accreditation for grants from this training 

programme.145, 146 

 

1.5.2 Emergency cases managed 

The number of emergency cases managed by these general practitioners is generally small, and 

the numbers are even smaller for major trauma cases treated.  A survey of rural general 

practitioners over a one-month period in 1988 at four different Hunter region towns in New 

South Wales estimated that these doctors treated severely ill patients about once a week or about 

once every second shift on-call.  During this period “very urgent” problems made up 2% and 

“life-threatening” problems made up 6% of all emergency attendances.34, 135  A Queensland 

study in 1999 found that each year general practitioners managed 12 serious medical 

emergencies that potentially required resuscitation.128  Anecdotal evidence suggests that rural 

general practitioners in district hospitals manage only one or two trauma patients a year.13, 14 

 

The perceived confidence levels and skills maintenance in emergency and trauma management 

is related to the number of cases managed.12, 73, 111  Given the small number of cases managed, it 

is not unexpected that several Australian studies have shown that rural general practitioners 

were not confident in managing medical emergencies.  In a New South Wales study, between a 
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third to two thirds of general practitioners who were on-call for hospital emergency reported 

low confidence levels in managing airway trauma, multiple trauma, cricothyroidotomy and 

using X-ray machines.73  In comparison between 59% and 91% of general practitioners not on-

call for hospital emergency reported low confidence levels in these skills areas.  Similarly, a 

Victorian study found general practitioners in towns with hospitals reported higher competence 

levels in emergency skills than those in towns without hospitals.148  The same Victorian study 

also found that general practitioners lacked confidence in performing cricothyroidotomy which 

is considered an invasive procedure that is infrequently performed.  Similarly, a Queensland 

survey found that general practitioners had low competencies in performing invasive and rarely-

used procedures such as inserting an intraosseous needle, emergency needle thoracocentesis and 

tracheostomy.149  These findings are reflected in international studies.  Nearly half of the 

Colorado family practice graduates in the United States believed they were not adequately 

prepared to work in the Emergency Department and 70% reported discomfort with managing 

trauma patients.150  Similarly, Norwegian general practitioners reported a lack of confidence in 

their ability to handle severely injured patients and this was related to the frequency of using of 

these skills.151 

 

1.6 Retention of knowledge and skills 

Loss of clinical skills is not unique to ATLS and is also seen in other emergency courses such as 

Cardiopulmonary Resuscitation (CPR)/Basic Life Support (BLS)152-161, Advanced Cardiac Life 

Support (ACLS)162, Paediatric Life Support163, Advanced Trauma Nursing Course164 and 

neonatal resuscitating skills165.  For example, Fossel et al. examined CPR skills of preclinical 

medical students and found that 38% were unable to perform CPR adequately within two weeks 

of completing the course.159  At one year post-course, the CPR failure rate increased to 80% and 

it levelled to 75% by two years possibly indicating that the retention of CPR skills remained 

relatively stable after a period of time.  The loss of CPR skills was also seen in nurses within 10 

weeks of completing the CPR course.160  Lowenstein et al. found that ACLS skills of trained 
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doctors were similar to those who had not received training in this area but this study failed to 

measure the interval since course completion.166  Another study on ACLS skills found only a 

third of nurses passed the ACLS written examination and 10% passed the mega code (mock 

resuscitation) a year after completing the course.167 

 

1.7 Factors influencing skills retention 

It is widely accepted that skills can be lost if they are not regularly used or not used for a long 

period of time.168, 169  The loss of skills is particularly salient and problematic in situations when 

individuals receive the initial training and the skills are not used for extended periods of time 

post-training.168  This is particularly relevant with ATLS skills given anecdotal reports of rural 

general practitioners managing one to two major trauma patients a year.13, 14  Previous studies 

have shown that ATLS skills retention are better in doctors who managed more than 50 cases a 

year.12, 111 

 

On the other hand, the frequent use of a skill may not prevent its loss.  Several studies have 

shown that skills loss can be associated with absent or inadequate feedback.170, 171  For example, 

the frequent use of CPR in an actual emergency situation by emergency medical technicians was 

not associated with improved pass rates during an examination of these skills.157  Additionally, 

physicians and nurses who regularly participated in CPR incidents had no better CPR skills 

retention than subjects who never participated or participated infrequently.172  Similarly, studies 

of pre-registration house officers173 and nurses174 have shown that experience from resuscitation 

artificially increased their confidence levels but not their actual skills levels.  It is hard to relate 

resuscitation competencies and outcomes because the result is inevitably poor with the majority 

of patients not surviving a cardiac arrest regardless of how competently the resuscitation was 

performed.  With tendency for people to attribute success to themselves and to attribute failure 

to others or to chance, it is likely that these doctors, nurses and emergency medical technicians 

attributed the positive patient outcome (i.e. survival) to their skills and the negative outcome 
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(i.e. death) to the patient’s pre-existing conditions or to fate.  Therefore, success will serve to 

raise confidence while confidence will not be questioned as a result of failure.174, 175  It is felt 

that providing feedback on performance as well as pointing out erroneous confidence that 

experience sometimes brings may improve the relation between confidence and competence and 

hence the retention of these skills. 

 

Another important determinant of skills retention is the amount or degree of overlearning which 

provides additional training beyond that required for initial proficiency.168, 176, 177  For example, 

if a tasks requires 10 trials to reach initial proficiency, then an additional five trials would 

represent 50% overlearning while an additional 10 trials would represent 100% overlearning.  It 

has been shown that the greater the degree of overlearning the greater the resulting skills 

retention.  For example, 100% and 150% overlearning produced moderate to strong effects on 

performance respectively.176  Overlearning is thought to be effective in that further repeated 

practices combined with additional feedback allows for performance improvement.  

Overlearning could also enhance automaticity and subsequently reduce the amount of 

concentrated effort required by the student when performing the skill.  Furthermore, 

overlearning gives the student more confidence in his/her performance and decreases anxiety 

and stress factors that hamper performance during skills retention studies.168  However, the 

effect of overlearning is reduced with longer delays between learning and the use of these skills.  

Overlearning also has a fixed life-span after which time the enhanced retention is lost.  One 

disadvantage of overlearning relates to the fidelity of the training task.  It is critical that the task 

trained reflects the task that is required in the actual performance setting, and optimally training 

and overlearning should take place in the work or clinical environment.176, 178, 179  Overlearning 

would not be suitable for courses like ATLS which are taught in an artificial classroom 

environment.  Furthermore, ATLS teaches a wide range of skills and it would be impractical to 

concentrate on one skill while neglecting the other skills. 
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Similarity of the training session to the work environment plays a major role in the retention of 

skills and knowledge over time.  For example, training outside the classroom at the roadside 

crash simulation with cues such as noise, smell and team work enhances memory retrieval of 

basic principles.168, 180  Studies of motor learning and control have shown that execution of 

active movements is best recalled when the movements are practised actively rather than 

following a passive demonstration.  Residents who actively practised emergency resuscitative 

procedures on live animals in the laboratory performed better than those who learned by 

observing a passive demonstration of these skills on an educational videotape.78 

 

However, some authors have voiced their concerns regarding the research methodology on 

skills retention.  One concern is the lack of baseline skills assessment before the start of the 

course.  Previous clinical or training experiences can facilitate long term skills retention even 

though all students attain the same level of skill proficiency immediately after training.  It is 

possible that previous experiences can reinforce the effect of any educational intervention168 and 

this is particularly relevant to rural general practitioners given their wide range of clinical 

exposure and CME opportunities (e.g. anaesthetics, obstetrics, surgery) available to them.  

Another concern relates to the argument that any investigation on skills retention needs to 

consider the effect of skills acquisition.  Some authors feel that skills retention and skills 

acquisition are inseparable and need to be considered together when conducting these type of 

studies.168, 181  For example, one study showed that the poor retention of CPR skills lay with the 

instructor and not the student or the curriculum.182  These authors found problems with the skills 

acquisition included inadequate practice time for students, inadequate feedback by the 

instructor, inappropriate skills testing and instructors failing to teach according to course 

guidelines.  
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1.8 Summary 

There is a need for trauma resuscitation skills amongst Australian rural general practitioners.  

The ATLS course, or EMST course as it is known in Australia, provides these doctors with an 

organised approach to managing major trauma patients during the “golden hour”.  However, 

with any training programme there is a natural loss of skills over time.  Given the general 

practitioners’ clinical commitments and diverse CME training needs, it is important that the 

EMST refresher training is relevant to their needs and provided at appropriate time intervals.  

Therefore, there needs to be a reliable measure of EMST skills over time and a means of 

determining relevant components for the EMST refresher course.  To the best of knowledge, the 

reliability of the ISCS assessment of EMST higher-level skills has not been assessed.  If the 

ISCS assessment is not reliable, the loss of skills since completing EMST cannot be determined.  

Rather the results would represent a cross-sectional assessment of EMST skills.  Similarly, it is 

important to base the EMST refresher training needs on current educational theories, such as 

that proposed by Miller’s assessment framework and the Principles of Adult Education.  

Miller’s assessment framework provides a hierarchy, with the “knows” representing the 

foundations of any education, followed by “knows how”, “shows how” and “does”.69  The 

Principles of Adult Education provides a framework when developing the refresher training, in 

that, there is a need to consider the goals of the course, ensure that the content is relevant, 

involve student participation and provide feedback to the student.70 

 

1.9 Aims 

This thesis looks at the retention of early trauma management skills in Western Australian 

general practitioners who have completed the EMST course.  It also looks at the EMST 

refresher training needs of these general practitioners.  These are achieved through the following 

six aims, which are to: 

(1) determine relevant aspects of the EMST course and areas of the EMST course that need 

improvement; 
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(2) assess the general practitioners’ perceived confidence levels in cognitive, 

practical/procedural, higher-level and overall EMST skills and to compare these skills 

against their background factors (i.e. number of major trauma cases managed, number 

of years since completing an EMST course and attendance of an EMST refresher 

course); 

(3) determine the reliability of the ISCS assessment of EMST higher-level skills by 

comparing assessments of live examiners and video examiners; 

(4) assess the general practitioners’ EMST higher-level skills using the ISCS and to 

compare the higher-level skills against the general practitioners’ perceived confidence 

levels and background factors (i.e. number of major trauma cases managed, number of 

years since completing an EMST course and attendance of an EMST refresher course); 

(5) determine the EMST refresher training needs of these general practitioners by 

conducting focus groups immediately following the ISCS assessments; and 

(6) triangulate the EMST findings from Aims 1-5 by using two datasets (i.e. Trauma Needs 

Analysis dataset and Western Region Rural Trauma Course evaluation dataset) from the 

Western Australian Trauma Education Committee (WATEC). 
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2 GENERAL METHODOLOGY 

This thesis is based on findings from four separate but related studies.  Three of the four studies 

are based on the EMST course in Australia while the fourth study is based on the evaluation of 

the WATEC datasets.  The background and detailed methodology for each of the four studies 

will be presented separately in the following chapters. 

 

2.1 Assessment of perceived confidence and EMST training needs using a postal survey 

A postal survey was chosen as the most appropriate method to obtain information from as many 

general practitioners as possible.  This study addressed Aims 1 and 2 of this thesis (as described 

in the previous chapter), in that it served to determine relevant aspects of the EMST course and 

areas of the EMST course that need improvement and to assess the general practitioners’ 

perceived confidence levels in trauma management in relation to their background factors.  The 

survey was mailed out to Western Australian general practitioners who had completed the 

EMST course.  It consisted of background questions on areas that influence trauma skills, open-

ended questions on relevant aspects of the EMST course and areas of the EMST course that 

need improvement.  In the final section general practitioners were asked to rate their confidence 

in performing 24 EMST skills using 100mm visual analogue scales (VAS). 

 

2.2 Assessment of higher-level skills using the initial survey case-study (ISCS) 

The ISCS represents one of the summative assessment tools of the EMST course.  This 

assessment is based on a background of cognitive and practical/procedural skills (“knows”) 

together with the ability to apply and translate these skills into higher-level skills like a rational 

diagnostic or management plan and systematic approach (“knows how”).  The ISCS assesses 

the doctor’s ability to demonstrate the higher-level skills under examination conditions (“shows 

how”).  The ISCS was conducted under EMST-operand conditions.  In addition to live 

examiners, the ISCS performances were video recorded and assessed at a later date by a 

different group of EMST examiners (“video examiners”).  This second study addressed Aims 3 
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and 4, in that it determined the reliability of the ISCS assessment and assessed the EMST 

higher-level skills in relation to the general practitioners’ perceived confidence levels and their 

background factors. 

 

2.3 Assessment of trauma management experiences and refresher training needs using 

focus groups 

This third study addressed Aim 5, in that it sought to determine the EMST refresher training 

needs of these general practitioners by conducting focus groups immediately following the ISCS 

assessments.  The focus group transcripts looked at the general practitioners’ background 

factors, trauma management experiences, perceived confidence in EMST skills and EMST 

refresher training needs.  Transcripts relating to the EMST refresher training needs were 

analysed based on Miller’s assessment framework69 and Carley and Driscoll’s adaptation of the 

Principles of Adult Education70 for trauma education.  These findings would complement and 

expand the broader results from the postal survey and the ISCS assessment. 

 

2.4 Analysis of supporting data from the Western Australian Trauma Education 

Committee (WATEC) datasets 

This fourth study used two datasets from WATEC.  The first dataset was from the “Trauma 

Needs Analysis” which was conducted among Western Australian rural general practitioners 

and nurses.  The second dataset was the evaluations of the Western Region Rural Trauma 

Course (WRRTC) by course attendees (i.e. rural general practitioners, nurses and volunteer 

ambulance officers).  WRRTC was developed in recognition of the difficulty faced in accessing 

educational activities.  WRRTC was not designed to supersede the EMST course for medical 

practitioners but to provide interim training at the local centre whilst waiting for places in the 

EMST course.  These datasets were used to achieve Aim 6, in that it complemented the EMST 

findings with that from the wider community of rural doctors, nurses and volunteer ambulance 

officers who are involved in trauma management. 
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3 ASSESSMENT OF PERCEIVED CONFIDENCE AND EMST TRAINING NEEDS 

USING A POSTAL SURVEY 

 

3.1 Introduction 

A postal survey was chosen as the most appropriate method to obtain information from as many 

general practitioners as possible.  The aims of this postal survey were to: 

(1) determine relevant aspects of the EMST course and areas of the EMST course that 

need improvement; and 

(2) assess general practitioners’ perceived confidence levels in trauma management in 

relation to background factors (i.e. number of major trauma cases managed, number of 

years since completing an EMST course and attendance of an EMST refresher 

course). 

 

3.2 Methods 

The survey was posted to Western Australian general practitioners who had completed the 

EMST course.  The two-page survey (Appendix C) was developed in 2003 based on the then 

current EMST programme in Australia.  This survey was reviewed by EMST Instructors and by 

academic general practitioners at The University of Western Australia for content validity.  It 

was then piloted amongst a group of medical practitioners attending an EMST refresher course 

in late 2003.  The survey consisted of background questions on areas that influence trauma skills 

(e.g. demography, medical training, trauma management experiences and practice location), 

open-ended questions on relevant aspects of the EMST course and areas that need improvement.  

In the final section, general practitioners rated their confidence in performing 24 EMST skills 

using 100mm visual analogue scales (VAS) with anchors at 0mm (Not confident) and 100mm 

(Very confident).  The VAS was used as it was more sensitive in detecting differences than 

scales with gradations (e.g. Likert scale).183 
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3.2.1 Ethical and privacy considerations 

Ethical approval for this postal survey was obtained from the Human Research Ethics 

Committee at The University of Western Australia.  All responses were identified by an 

identification number and stored separately from the consent forms.  In Australia, EMST is 

administered by the EMST Office of the Royal Australasian College of Surgeons (RACS).  The 

Australian Privacy Act prevented RACS from releasing the EMST student list to external 

groups.184  The survey mail-out was undertaken by the EMST Office and general practitioners 

who agreed to participate responded directly to this research group. 

 

3.2.2 Recruitment process - survey mail-out 

General practitioners were recruited through a mail-out by the EMST Office.  No other 

recruitment method (e.g. invitations in newsletters) was used.  This was to ensure that 

respondents had completed the EMST course rather than a similar or related course (e.g. 

Western Region Rural Trauma course) and to avoid duplicate replies (e.g. general practitioner 

replying to both the mail-out and invitations in newsletters). 

 

The EMST Office extracted a list of general practitioners residing in the state of Western 

Australia who had completed the EMST course between 1989 and 2004.  The designation of 

“general practitioner” was based on information provided by the student at the time of his/her 

enrolment for the EMST course.  Prior to the mail-out, the EMST Office updated the addresses 

of these general practitioners using the 2004 List of Medical Practitioners.185  This is a public 

document from The Medical Board of Western Australia.  The survey was mailed to these 

general practitioners (n=276) in early December 2004 with follow-ups in mid-December 2004 

and February 2005.  Each envelope included a cover letter explaining the study, two-page 

survey, consent form and reply-paid envelope. 
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The sample selection was limited.  Firstly, the selection process excluded doctors who originally 

enrolled for the EMST course whilst a registrar in another specialty area (e.g. anaesthetics, 

emergency medicine or surgery) and subsequently changed to general practice.  Secondly, there 

is no requirement for doctors to update their contact details with the EMST Office.  As such, the 

selection process could have excluded general practitioners who relocated to Western Australia 

since completing the EMST course. 

 

3.2.3 Analysis of open-ended questions 

Open-ended questions on relevant aspects of the EMST course and areas of the EMST course 

that need improvement were examined using thematic analysis. 

 

3.2.4 VAS measurements and inter-rater reliability 

VAS responses were measured in millimetres using a metric ruler.  To determine inter-rater 

reliability, a random selection of 10% of surveys (n=13) was selected for VAS measurements by 

an independent assessor.  Inter-rater reliability was determined by expressing the absolute 

difference of each of the 312 (i.e. 24 X 13) VAS measurements as a percentage, with the lower 

of the two measurements used as denominator. 

 

3.2.5 Data entry and analyses 

Data were entered and analysed using Statistical Package for Social Sciences (SPSS) for 

Windows Version 14.0.186  Median values are presented for the VAS data due to their non-

parametric nature.  The Mann-Whitney U and Kruskal Wallis H tests were used to compare 

differences in VAS data in relation to the general practitioners’ background factors (i.e. number 

of major trauma cases managed, number of years since completing an EMST course and if they 

had attended an EMST refresher course).  To reduce Type I error due to multiple analyses a 

two-sided p<0.01 was regarded as statistically significant. 
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3.3 Results 

A total of 276 surveys was mailed out in early December 2004.  The final sample population for 

this survey was 223 after excluding 49 EMST participants who no longer resided in Western 

Australia and 4 participants who were not general practitioners.  A total of 122 replies were 

received giving a relatively low response rate of 55%. 

 

Based on the Rural Workforce Agencies Minimum Data Set Report at November 2004, the 

Western Australian rural and remote workforce was made up of 515 general practitioners.187  

Therefore, at November/December 2004, 43% (i.e. 223 ÷ 515) of Western Australian rural and 

remote general practitioners had an EMST background. 

 

3.3.1 Demographics of general practitioners who responded to the postal survey 

The average age of respondents was 43 years (range 27-74 years).  Sixty-six percent (n=80) of 

respondents were male.  The age and sex distribution of the respondents were similar to 

population of Australian general practitioners (Table 3.1). 

 

 

 Study respondents Australian general practitioner population 

Average age (years) 43 49 (major cities); 45 (remote areas) 

Sex (% male) 66% 64% 

Table 3.1:  Comparison of respondent and Australian general practitioner demographics 

Australian general practitioner population data is from the Australian Medical Workforce 

Advisory Committee report.36 
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Seventy-five percent (n=91) of general practitioners were practicing or had practiced in rural 

areas in the last five years while the other 25% of respondents (n=31) had practiced in 

metropolitan/outer metropolitan areas during the past five years (Table 3.2).  Sixty-one percent 

(n=75) of general practitioners were involved in hospital work.  On average the respondents 

managed 10 major trauma patients in the last five years.  Fourteen percent (n=17) of general 

practitioners had not managed any major trauma cases in the last five years, 30% (n=37) 

managed 1-5 cases, 16% (n=20) managed 6-10 cases, 10% (n=12) managed 11-15 cases, 9% 

(n=11) managed 16-20 cases and 11% (n=13) managed more than 20 cases (Table 3.2). 

 

General practitioners averaged four years (range 0-15 years) since completing an EMST course.  

Fifty-six percent (n=68) of general practitioners had completed an EMST course in the last four 

years, while 41% (n=50) had completed this course more than four years ago (Table 3.2).  The 

relevance of the four-year time point is that course developers recommend EMST participants to 

attend a refresher course every four years.  Thirty-one percent (n=38) of general practitioners 

had completed a Diploma in Obstetrics and Gynaecology, 19% (n=23) the Advanced Paediatric 

Life Support course, 15% (n=18) other trauma courses (e.g. Western Region Rural Trauma 

Course), 14% (n=17) the EMST refresher course, 14% (n=17) the Diploma in Child Health and 

11% (n=13) the Advanced Life Support in Obstetrics course. 
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 n (%, N=122 GPs)

  
Practiced in rural area during the last five years  

Yes 91 (75) 

No (i.e. practiced in metropolitan/outer metropolitan areas) 31 (25) 
  

Work in hospital  

Yes 75 (61) 

No 47 (39) 
  
Number of major trauma cases managed in the last five years  

Nil 17 (14) 

1-5 cases 37 (30) 

6-10 cases 20 (16) 

11-15 cases 12 (10) 

16-20 cases 11 (9) 

>20 cases 13 (11) 

Not stated/unknown 12 (10) 
  
Number of years since completing an EMST course  

0-1 year 34 (28) 

2-4 years 34 (28) 

5-10 years 43 (35) 

>10 years 7 (6) 

Not stated/unknown 4 (3) 
  
Training background  

Diploma in Obstetrics and Gynaecology 38 (31) 

Advanced Paediatric Life Support course 23 (19) 

Other trauma course 18 (15) 

EMST refresher course 17 (14) 

Diploma in Child Health 17 (14) 

Advanced Life Support in Obstetrics 13 (11) 

Table 3.2:  Demographics of general practitioners who responded to the postal survey 

GPs=general practitioners.
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Table 3.3 shows the procedures performed by these general practitioners in the last 12 months.  

Forty-nine percent (n=60) of these general practitioners had inserted intravenous cannulae or 

managed fluid replacement.  Twenty-one percent (n=26) of these general practitioners had 

performed intubation and 20% (n=24) had inserted chest tubes/relieved tension pneumothorax.  

However, only six percent (n=7) of these general practitioners had performed cervical spine 

immobilisation and few (<5) had performed cricothyroidotomy, inserted intraosseous needle, 

calculated Glasgow Coma Score, performed diagnostic peritoneal lavage or managed 

penetrating torso injuries.   

 

 

Procedures performed n (%, N=122 GPs) 

Insert IV cannulae/fluid replacement 60 (49) 

Intubation 26 (21) 

Insert chest tube/relieve tension pneumothorax 24 (20) 

Cervical spine immobilisation 7 (6) 

Cricothyroidotomy/intraosseous needle/calculate Glasgow Coma 

Score/perform diagnostic peritoneal lavage 
<5 

Manage penetrating torso injuries <5 

Table 3.3:  Procedures performed by general practitioners in the last 12 months 

Where n is 4 cases or fewer, it is displayed as <5.  This is to protect participant confidentiality.  

GPs=general practitioners. 
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Thirty-four percent (n=41) of general practitioners had managed victims with severe head/neck 

injuries and torso injuries (Table 3.4).  Few had managed patients with burns (<5 general 

practitioners) or penetrating torso injuries (<5 general practitioners).  Thirty-nine percent (n=48) 

of general practitioners had managed victims of motor vehicle accidents but fewer had managed 

other types of major trauma cases like penetrating injuries (5%, n=6 general practitioners). 

 

 n (%, N=122 GPs) 

Type of injury  

Manage severe head/neck injuries 41 (34) 

Manage torso injuries 41 (34) 

Manage limb injuries 23 (19) 

Manage burns patients <5 

Manage penetrating torso injuries <5 

  

Cause of major trauma  

Motor vehicle accidents 48 (39) 

Motor bike or bicycle accidents 15 (12) 

Pedestrians 9 (7) 

Interpersonal violence (e.g. assaults) 8 (7) 

Crushing injuries 6 (5) 

Penetrating injuries (e.g. gunshot wounds, stabbings) 6 (5) 

Falls 5 (4) 

Other (e.g. aviation, industrial accidents) 5 (4) 

Table 3.4:  Major trauma cases managed by general practitioners in the last 12 months 

Where n is 4 cases or fewer, it is displayed as <5.  This is to protect participant confidentiality.  

GPs=general practitioners. 
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3.3.2 Relevant components of the EMST course and ways of improving the EMST 

course 

Sixty-nine percent (n=84) of general practitioners found the “Systematic management (ABCDE) 

and/or assessment” and 67% (n=82) found the “Practical/procedural skills” as relevant 

components of the EMST course (Table 3.5).  Important on the list of improvements for the 

EMST course (Table 3.6) were “More accessible refresher courses” (14%, n=17 general 

practitioners) and “More practicals, procedures, scenarios, simulations” (13%, n=16 general 

practitioners). 

 

 

Relevant component of EMST course n (%, N=122 GPs) 

Systematic management (ABCDE) and/or assessment 84 (69) 

Practical/procedural skills 82 (67) 

Management of specific injuries (e.g. head, chest, abdominal) 18 (15) 

Transfer, transport 6 (5) 

Extrication, prehospital, triage 6 (5) 

Confidence, communication skills 5 (4) 

Course structure, case discussions, theoretical aspects 5 (4) 

Table 3.5:  Relevant components of the EMST course amongst general practitioners who 

responded to the postal survey 

GPs=general practitioners. 
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Suggestions for improving the EMST course n (%, N=122 GPs) 

More accessible refresher course 17 (14) 

More practicals, procedures, scenarios, simulations 16 (13) 

Course related (i.e. course materials, more rural perspective,  

diagnostic peritoneal lavage not relevant) 

13 (11) 

More accessible EMST course 12 (10) 

Nil - good as it is 11 (9) 

Drug update (e.g. pain management, analgesia), equipment update 9 (7) 

Less formal/didactic/intimidating 8 (7) 

Management of airway, breathing, circulation 8 (7) 

Stabilisation, transfer, triage, disaster management 8 (7) 

More on other emergencies (e.g. asthma, orthopaedics) 6 (5) 

Management of specific injuries, burns 5 (4) 

Table 3.6:  Suggestions for improving the EMST course amongst general practitioners who 

responded to the postal survey 

GPs=general practitioners. 

 

 

3.3.3 Inter-rater reliability of VAS measurements 

There was good agreement between the two assessors on the VAS measurements.  Over the 24 

VAS items from the 13 randomly selected surveys, the mean difference between the two 

assessors was 0.81%. 

 

3.3.4 VAS confidence ratings 

The 24 confidence rating items were divided into 10 categories (Table 3.7) which in turn were 

divided into three general skills areas, i.e. cognitive skills (Category 1), practical/procedural 
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skills (Categories 2 to 9) and higher-level skills (Category 10).  Given the non-parametric 

distribution of the VAS data, results are presented as medians together with the 25th and 75th 

percentiles. 

 

General practitioners were moderately confident of their EMST cognitive skills (median 

VAS=72mm).  On the other hand there was a wide range of perceived confidence levels in the 

practical/procedural skills.  General practitioners were more confident with frequently-

performed procedures like inserting intravenous (IV) cannulae (median VAS=93mm) and fluid 

replacement (median VAS=85mm) than with rarely-used25 procedures such as diagnostic 

peritoneal lavage (median VAS=45mm) and cricothyroidotomy (median VAS=55mm).  General 

practitioners were also confident in performing log roll (median VAS=83mm) and alleviating 

tension pneumothorax (median VAS=82mm).  They were moderately confident in interpreting 

chest X-rays (median VAS=74mm), pelvic X-rays (median VAS=72mm) and cervical spine X-

rays (median VAS=67mm).  Amongst the higher-level skills, general practitioners were most 

confident in managing limb injuries (median VAS=80mm) but least confident with managing 

penetrating torso injuries (median VAS=65mm). 
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Category Skills 
Median VAS in mm 

(25th, 75th percentiles)

1 Knowledge-base EMST and trauma principles 72 (61, 81) 

Triage of casualties 72 (61, 81) 2 Triage and initial patient 
assessment Definitive care, criteria for transfer 76 (62, 85) 

Cervical spine immobilisation 79 (71, 90) 3 Stabilisation and 
transport Remove motorcycle helmet 65 (47, 81) 

Endotracheal intubation 80 (56, 94) 4 Primary survey - airway 
management Cricothyroidotomy 55 (38, 75) 

Interpret chest X-rays 74 (61, 84) 

Alleviate tension pneumothorax 82 (62, 91) 5 Primary survey - breathing

Insert chest tubes 80 (60, 89) 

Fluid replacement - volume and type 85 (74, 94) 

Insert intravenous cannulae 93 (83, 96) 6 Primary survey - 
circulation 

Insert intraosseous needle 78 (59, 90) 

7 Primary survey - disability Calculate Glasgow Coma Score  82 (67, 91) 

Interpret cervical spine X-rays 67 (49, 78) 8 Primary survey - adjuncts 
to primary survey and 
resuscitation Interpret pelvic X-rays 72 (50, 82) 

Log roll 83 (71, 91) 

Estimate BSA/burn depth 74 (57, 85) 9 Secondary survey 

Perform diagnostic peritoneal lavage 45 (24, 60) 

Manage severe head/neck injuries 67 (52, 81) 

Manage torso injuries 68 (54, 80) 

Manage limb injuries 80 (66, 88) 

Manage burns patients 74 (56, 84) 

10 Overall injury 
management 

Manage penetrating torso injuries 65 (51, 80) 

Table 3.7:  General practitioners’ perceived confidence of EMST knowledge and skills 

Maximum possible VAS score for each item is 100mm.  BSA=Body surface area 
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The VAS scores for cognitive skills (Category 1 from Table 3.7) were related to the number of 

major trauma cases managed and if they had attended an EMST refresher course.  Table 3.8 

shows that general practitioners who had managed more than 10 major trauma cases over the 

last five years felt more confident of their cognitive skills (median VAS=82mm) than those who 

had managed fewer cases (median VAS=67mm).  Similarly, general practitioners who had 

attended an EMST refresher course felt more confident of their cognitive skills (median 

VAS=91mm) than their colleagues who had not attended a refresher course (median 

VAS=70mm).  The perceived confidence levels in cognitive skills were not related to the 

number of years since completing an EMST course. 

 

Summated VAS scores for the practical/procedural skills were calculated by adding the scores 

from the 18 items from Categories 2 to 9 (Table 3.7) for each general practitioner.  The 

summated VAS scores for the practical/procedural skills were related to the number of major 

trauma cases managed and the attendance of an EMST refresher course.  Table 3.8 shows that 

general practitioners who had managed more than 10 major trauma cases over the last five years 

felt more confident of their practical/procedural skills (median summated VAS=1409mm) than 

those who had managed fewer cases (median summated VAS=1201mm).  Similarly, general 

practitioners who had attended an EMST refresher course felt more confident of their 

practical/procedural skills (median summated VAS=1484mm) than their colleagues who had 

not attended a refresher course (median summated VAS=1244mm).  The perceived confidence 

levels in practical/procedural skills were not related to the number of years since completing an 

EMST course. 

 

Summated VAS scores for the higher-level skills were calculated by adding the scores from the 

five items from Category 10 (Table 3.7) for each general practitioner.  The summated VAS 

scores for the higher-level skills were related to the number of major trauma cases managed and 

if they had attended an EMST refresher course.  Table 3.8 shows that general practitioners who 
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had managed more than 10 major trauma cases over the last five years felt more confident of 

their higher-level skills (median summated VAS=393mm) than those who had managed fewer 

cases (median summated VAS=326mm).  Similarly, general practitioners who had attended an 

EMST refresher course felt more confident of their higher-level skills (median summated 

VAS=424mm) than their colleagues who had not attended a refresher course (median summated 

VAS=334mm).  The perceived confidence levels in the higher-level skills were not related to 

the number of years since completing an EMST course. 

 

Summated VAS scores for overall EMST skills were calculated by adding the scores from all 24 

items on Table 3.7 for each general practitioner.  The summated VAS scores for overall EMST 

skills were related to the number of major trauma cases managed and if they had attended an 

EMST refresher course.  Table 3.8 shows that general practitioners who had managed more than 

10 major trauma cases over the last five years felt more confident of their overall EMST skills 

(median summated VAS=1874mm) than those who had managed fewer cases (median 

summated VAS=1618mm).  Similarly, general practitioners who had attended an EMST 

refresher course felt more confident of their overall EMST skills (median summated 

VAS=2012mm) than their colleagues who had not attended a refresher course (median 

summated VAS=1647mm).  The perceived confidence levels in the overall EMST skills were 

not related to the number of years since completing an EMST course. 
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 Cognitive skills Practical/procedural skills Higher-level skills Overall skills 

 VAS (mm) Summated VAS (mm) Summated VAS (mm) Summated VAS (mm) 

Number of major trauma cases managed(a)     

≤10 cases/5 years (n=74 GPs) 67 (59, 76) 1201 (1050, 1400) 326 (268, 348) 1618 (1400, 1844) 

>10 cases/5 years (n=36 GPs) 82 (68, 93) 1409 (1230, 1544) 393 (327, 424) 1874 (1666, 2031) 
     
Number of years since EMST course(b)     

0-1 year (n=34 GPs) 78 (65, 88) 1356 (1145, 1491) 367 (281, 424) 1788 (1511, 2015) 

2-4 years (n= 34 GPs) 68 (64, 77) 1280 (1118, 1418) 352 (317, 406) 1730 (1534, 1896) 

>4 years (n=50 GPs) 70 (57, 77) 1258 (1092, 1467) 337 (272, 394) 1654 (1440, 1900) 
     

Attended EMST refresher course(a)     

No (n=105 GPs) 70 (60, 77) 1244 (1082, 1422) 334 (275, 396) 1647 (1446, 1872) 

Yes (n=17 GPs) 91 (77, 95) 1484 (1256, 1572) 424 (347, 455) 2012 (1714, 2126) 

Table 3.8:  VAS and summated VAS scores in relation to the general practitioners’ background factors 

Median (25th, 75th percentiles) values presented.  Higher scores indicate higher confidence levels.  Values in bold represent p<0.01 using the (a)Mann-

Whitney U or (b)Kruskal Wallis tests.  Maximum possible VAS for cognitive skills=100mm; maximum possible summated VAS for practical/procedural 

skills=1800mm; maximum possible summated VAS for higher-level skills=500mm; maximum possible summated VAS for overall skills=2400mm.  

GPs=general practitioners. 
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3.4 Summary of findings 

The demographics of the respondents were similar to the Australian general practitioner 

population described by the Australian Medical Workforce Advisory Committee.36  Most of the 

respondents were involved in rural practice and many worked at the local hospital where they 

managed emergency cases like major trauma patients.  These doctors averaged 10 major trauma 

cases in the last five years (i.e. average two major trauma cases a year) which is small in 

comparison to the 50 major trauma cases per year described by Ali et al. for ATLS skills 

retention.12  During the previous 12 months, 39% of these general practitioners had managed 

victims of road-related accidents, a common cause of major trauma in rural areas.23, 27  A third 

of these general practitioners had managed victims with severe head/neck or torso injuries 

which would usually necessitate urgent resuscitative measures such as intubation and insertion 

of chest tube prior to transferring the patient to a major tertiary hospital for definitive care.188  

Although it is important that general practitioners maintain their EMST skills, there was a 15-

year range in the interval since they completed the EMST course, i.e. some doctors were within 

a year of completing this course whilst others had completed it 15 years ago.  EMST course 

developers recommend students attend a refresher course every four years, however, 41% of 

these general practitioners were more than four years out since completing the EMST course.  

 

The mainstay of the EMST course amongst these general practitioners was the systematic 

approach (i.e. ABCDE) to trauma management.  Most general practitioners also felt that the 

practical and procedural skills stations were relevant components of the EMST course.  

Furthermore, they felt that the EMST course could be improved by incorporating more 

practicals, procedures, scenarios and simulations in the programme. 

 

The 24-item VAS showed that general practitioners felt more confident with frequently-used 

procedures like inserting intravenous cannulae and fluid replacement than with rarely-used25 

skills such as performing diagnostic peritoneal lavage and cricothyroidotomy.  The 24-item 
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VAS was also analysed in terms of the three general skills areas (i.e. cognitive, 

practical/procedural and higher-level skills) and overall EMST skills.  General practitioners’ 

perceived confidence levels in the three general skills areas and overall EMST skills were 

related to the number of major trauma cases they had managed.  This is in-line with 

international findings which found that the maintenance of trauma management skills was 

related to the number of major trauma cases managed.12, 111  The perceived confidence levels in 

these four skills areas were also related to the attendance of an EMST refresher course.  The 

attendance of an EMST refresher course probably served to reinforce their skills and hence 

confidence levels.  However, the perceived confidence levels in these four skills areas were not 

related to the number of years since completing an EMST course.  In relating to the aims of this 

thesis, the results of this study suggest that there is need for EMST refresher training amongst 

general practitioners who had managed relatively few major trauma cases (i.e. <10 cases in the 

last five years) or those who have not attended a refresher course. 

 

There are several limitations to this study.  Firstly, the VAS with its lack of gradations is 

thought to have higher sensitivity than scales with gradations and is preferred when the 

perceived responses can fall between categories on the graduated scales.  However, the 

positions of the marks on the VAS are not linear representations of the confidence levels, in that 

a marking at twice the value (e.g. 10mm versus 20mm) cannot be inferred as double the level of 

confidence.189, 190  This is unlike the Likert scale where a change from one category to the next is 

easier to interpret.191  Future studies could look at using a Likert scale given the ease of 

interpreting categories on this scale compared to the VAS measurement.  Additionally, errors 

are introduced when VAS markings are measured with a metric ruler.  For example, this study 

found a mean difference of 0.81% between the two assessors who measured the VAS markings.  

This error would be eliminated by using the Likert scale.  A second limitation of this study was 

that there were no baseline VAS measurements.  Therefore, these results represent a cross-

sectional rather than a longitudinal (i.e. loss of confidence over time) study of EMST confidence 
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levels.  The third limitation was the response rate of this survey.  The response rate was 

moderate (i.e. 55%), but better than some surveys of Australian general practitioners (e.g. 

response rates of 27% to 48%).192, 193  A higher response rate would have given a more 

representative view of the general practitioners’ needs and skills levels.  General practitioners 

who did not respond were possibly not actively involved in major trauma care while those with 

an interest in this area would be more likely to respond.148, 194  Hence, these results could 

represent the upper range of confidence levels in major trauma management.  Future postal 

surveys could look at using the Dillman Total Design Survey Method which can achieve 

response rates up to 93% if close attention is paid to administrative detail.195, 196  The final 

limitation of this study was the general practitioners’ recall of the number of major trauma cases 

they had managed in the last five years.  It was not possible to determine the accuracy of these 

data, but the findings (i.e. general practitioners averaged two major trauma cases a year) are in 

line with anecdotal evidence suggesting that rural general practitioners manage one or two 

major trauma patients a year.13, 14  Furthermore, given the serious nature of these injuries and the 

reported small number of patients managed (i.e. it is likely that general practitioners recalled 

details of rare and serious events), the number of reported major trauma cases is expected to be 

reliable.   

 



 

 50

4 ASSESSMENT OF HIGHER-LEVEL SKILLS USING THE INITIAL SURVEY 

CASE-STUDY (ISCS) 

 

4.1 Introduction 

The initial survey case-study (ISCS) represents one of the summative assessments of the EMST 

course.  It is based on the foundation of cognitive and practical/procedural skills (“knows”) 

together with the ability to apply and translate these skills into higher-level skills like a rational 

diagnostic or management plan and systematic approach (“knows how”).  The ISCS assesses 

the doctor’s ability to demonstrate the higher-level skills under examination conditions (“shows 

how”). 

 

4.2 Aims 

The aims of the study described in this chapter were to: 

(1) assess the reliability of the ISCS assessment of higher-level skills by comparing the 

assessments of live examiners and video examiners; and 

(2) assess the general practitioners’ EMST higher-level skills in relation to their perceived 

confidence levels (using the 24-item VAS described in the previous chapter) and 

background factors (i.e. number of major trauma cases managed, number of years since 

completing an EMST course and attendance of an EMST refresher course). 

 

4.3 Methods 

Two “Trauma Skills Assessment Workshops” were organised in Perth (capital city of Western 

Australia) to assess the general practitioners’ EMST skills.  Each workshop included pre- and 

post-ISCS surveys, three ISCS scenarios and focus group discussions.  Participants were 

Western Australian general practitioners who had completed an EMST course.  They were 

identified from the postal survey in the previous chapter or replied to invitations placed in 

newsletters of the Australian College of Rural and Remote Medicine, Royal Australian College 
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of General Practitioners and Western Australian Centre for Remote and Rural Medicine.  The 

workshops were held in October 2005 and July 2006.  Each workshop was limited to 12 general 

practitioners due to pragmatic constraints of completing all assessments.  In terms of sample 

size considerations, this was an in-depth qualitative descriptive stage of the project and as such 

standard sample size estimates based on effect size were not applicable.197  The results will 

complement and expand the broader results from the postal survey described in the previous 

chapter. 

 

4.3.1 ISCS scenarios 

The ISCS assessments were conducted under EMST-operand conditions.  The three scenarios 

used are designated ISCS scenario 1 (ISCS 1), ISCS scenario 2 (ISCS 2) and ISCS scenario 3 

(ISCS 3).  General practitioners were randomly paired together to rotate through two ISCS 

practice/critique scenarios prior to being assessed on the third scenario (Table 4.1).  The 

practice/critique and assessment scenarios lasted for 30 and 15 minutes respectively. 

 

Time (hours) Type ISCS 1 ISCS 2 ISCS 3 

0900 Practice/critique GP 1 and 2 GP 3 and 4 GP 5 and 6 

0930 Practice/critique GP 5 and 6 GP 1 and 2 GP 3 and 4 

1000 Assessment GP 3 GP 5 GP 1 

1015 Assessment GP 4 GP 6 GP 2 

1100 Practice/critique GP 7 and 8 GP 9 and 10 GP 11 and 12 

1130 Practice/critique GP 11 and 12 GP 7 and 8 GP 9 and 10 

1200 Assessment GP 9 GP 11 GP 7 

1215 Assessment GP 10 GP 12 GP 8 

Table 4.1:  Rotation of general practitioners through the ISCS scenarios 

The process was repeated for GPs 13 to 24 in July 2006.  GP/GPs=general practitioner/s. 
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Each ISCS scenario had an examiner (“live examiner”), standardised patient (“patient”) and a 

nurse-actor (“nurse”).  The patient was made-up to resemble a trauma victim by using make-up 

to simulate various injury-related signs (e.g. abrasions, bruising, cyanosis, shock) and fitted with 

cervical collar, splint or oxygen mask as required by the scenario.  The patient was coached on 

how to perform and act depending on the “injuries” sustained.  The patient’s response to various 

treatment decisions by the general practitioners was choreographed according to a set of 

prearranged cues with the live examiner.  The nurse’s role was to assist the general practitioners 

during the course of the ISCS scenario. 

 

Each scenario was conducted in a video room which was designed to resemble an Emergency 

Department.  The ISCS video recordings were reviewed by a different group of examiners 

(“video examiners”) at a later date.  The video room was equipped with basic medical devices 

(e.g. bag-valve-mask, tubes, catheters), X-ray viewing screens (Figure 4.1Error! Reference 

source not found.), gloves and safety glasses.  However, electronic monitoring equipment such 

as pulse oximeter and blood pressure monitor were not available. 

 

General practitioners were instructed to treat the scenarios as it were real in terms of their 

actions and clinical treatment decisions.  For example, they were expected to wear gloves and 

safety glasses (i.e. universal precautions) and this was reiterated during the two practice/critique 

scenarios.  However, with the scenarios using standardised patients, general practitioners were 

not required to perform any procedures but were only required to describe verbally these 

procedures to the live examiner.  Pertinent clinical findings (e.g. blood pressure, breath sounds, 

oxygen saturation, pulse rate) and patient status (e.g. level of consciousness) were presented by 

the live examiner based on the general practitioner’s clinical treatment decisions. 
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Figure 4.1:  Basic equipment used in the ISCS assessment 

 

Three ISCS scenarios were chosen from the pool of 13 EMST cases.198  Although each scenario 

was different (Table 4.2), all general practitioners were assessed on their demonstration of their 

higher-level skills (“shows how”) like systematic approach, clinical judgement and synthesis. 

 

Scenario Differences 

ISCS 1 
a) Identify and immobilise fractured pelvis. 

b) Consider pregnancy status. 

ISCS 2 

a) Recognise base of skull fracture and cerebro-spinal fluid otorrhea. 

b) Recognise the contraindication of inserting nasogastric tube in patient  

with fractured base of skull. 

c) Recognise presence of ruptured aorta. 

ISCS 3 

a) Protect patient from hypothermia. 

b) Recognise the limitations of the pulse oximeter in the hypothermic  

patient. 

Table 4.2:  Differences between ISCS scenarios 
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4.3.1.1 ISCS 1 

The victim was a 22-year-old woman who was involved in a motor vehicle accident where she 

was ejected from the vehicle.  On admission to the Emergency Department she was confused 

and somewhat belligerent.  She complained of severe pain in the chest, dyspnoea, abdominal 

pain and leg pain.  She was very anxious, verbal and insisted loudly that she would die unless 

someone treated her.  There was only one doctor available to manage this patient whose injuries 

included multiple rib fractures, pelvic fracture with bladder disruption, fractured tibia and fibula 

and multiple bruises and abrasions on the face and upper extremities.  The patient’s vital signs 

were: blood pressure=90/50mm Hg, pulse=140 beats/minute and respiratory rate=50 

breaths/minute.68 

 

4.3.1.2 ISCS 2 

The victim was a 22-year old male worker who was rendered unconscious (responds to painful 

stimuli only) after falling approximately 10m.  He was brought to the Emergency Department 

where there was only one doctor to care for him.  His injuries included a base of skull fracture, 

cerebral oedema, bruises and abrasions over the chest wall, possible aortic rupture and fractured 

femur.  The patient’s vital signs were: blood pressure=95/60mm Hg, pulse=100 beats/minute 

and respiratory rate=24 breaths/minute.68 

 

4.3.1.3 ISCS 3 

The victim was a 28-year old male who was injured when a wall collapsed on him.  His chest 

was pinned under a steel girder for three hours in freezing conditions (-15°C) and he was 

unresponsive to verbal stimuli.  He was brought to the Emergency Department where there was 

only one doctor to treat him.  The patient’s injuries included rib fracture/s, bruise and abrasion 

over the chest wall, possible cerebral oedema and a fractured femur.  The patient’s vital signs 

were: blood pressure=non palpable, pulse=100 beats/minute (palpable only at carotid artery), 

and respiratory rate=10 breaths/minute (shallow and not noisy).68 
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4.3.2 ISCS examiners 

Each ISCS was examined by one examiner (“live examiner”) who apart from assessing the 

general practitioners was also involved in facilitating the practice/critique scenarios.  The video 

recordings of the ISCS performances were reviewed at a later date by a different group of 

examiners (“video examiners”) who were blinded to the assessments of the live examiners. 

 

The live and video examiners were members of the Western Australian faculty of EMST 

Instructors.  Although examiner training was not provided for this study, these examiners 

undergo periodic training by the EMST Office to maintain their Instructor status. 

 

4.3.3 Instruments 

Four survey instruments were used for this study, i.e. pre-ISCS survey, post-ISCS survey, 

current EMST checklist (“current checklist”) and newly developed checklist (“new checklist”). 

 

4.3.3.1 Pre- and post-ISCS surveys 

The two-page postal survey (Appendix C) from Chapter 3 was used as the pre-ISCS survey.  It 

was mailed to participants two weeks before the workshop and collected prior to the ISCS.  The 

pre-ISCS survey consisted of background questions (e.g. demography, medical training, trauma 

management experiences, practice location) and the 24-item VAS which assessed the general 

practitioners’ perceived confidence levels in their EMST skills.  The post-ISCS survey was a 

one-page survey consisting only of the 24-item VAS ratings.  Surveys were de-identified prior 

to analysis. 

 

It is likely that most ISCS participants had completed the survey as part of the study in Chapter 

3.  The pre- and post-ISCS surveys were administered to all participants even if they had 

completed this survey previously as part of the study in Chapter 3. 
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4.3.3.2 ISCS checklists 

General practitioners were assessed using the current EMST checklist (“current checklist”) and 

a newly developed checklist (“new checklist”).  The aim of using two checklists was to 

complement the results rather than to compare the differences between them.  The current 

checklist is a scenario-specific tool while the new checklist is a generic tool that allows 

comparisons across all three ISCS scenarios. 

 

As described in Chapter 1, the current checklist is divided into four sections over two pages 

(Appendix D).  The first section includes tick-boxes for six to seven items under the heading 

“Critical treatment decision”.  These items represent the doctor’s ability to identify and 

systematically manage life-threatening conditions (e.g. hypotension, hypoxia, tension 

pneumothorax).  The second section covers 11 to 14 tick-boxes under the heading “Potentials 

for adverse outcome”.  The third section is free-text for examiners to comment on the doctor’s 

performance while the fourth section is an overall rating of “Successful” or “Potential 

instructor”.  To be classified as “Successful”, the doctor must address the items listed under the 

heading “Critical treatment decision”.  If the examiner felt the doctor’s performance was 

borderline and included one or more of the items listed under the heading “Potentials for 

adverse outcome” the doctor’s overall performance would be classified as “Not successful”.  In 

addition to these classifications, the examiners classified some doctors as “Borderline”.  For the 

purpose of this study and to simplify presentation, general practitioners who were rated as 

“Successful” or “Potential instructor” are classified as “Pass”.  Those who were rated as 

“Borderline” or “Not successful” are classified as “Fail”.  It was decided to define the 

“Borderline” general practitioners as “Fail” in order to err on the side of patient safety. 

 

The single page new checklist (Appendix E) was adapted from the work of van Olden et al.199 

and Ali et al.10, 93 and is made up of three sections.  The first section has 11 individual 

resuscitation items which the examiners rated on a six-point Likert scale where 0=“Procedure 
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was not done”, 1=“Deviation with high potential for adverse outcome”, 2=“Deviation with 

moderate potential for adverse outcome”, 3=“Deviation with minimal potential for adverse 

outcome”, 4=“Adequate” and 5=“Exemplary”.  In the second section, examiners recorded 

times general practitioners took to secure the airway, manage breathing, manage circulation and 

to complete the scenario.  The final section consisted of global scores for “Adherence to 

priorities”, “Attitude”, “Organisation” and “Overall performance” which were scored on a 

scale of 1 (“Poor”) to 10 (“Excellent”).  The new checklist was developed for this study and 

this was the first time the examiners had used it. 

 

The first section of this new checklist (i.e. 11 individual resuscitation items rated on a six-point 

Likert scale) was used by van Olden et al. to describe the quality of diagnostic and therapeutic 

procedures in ATLS.199  They found that eight of the eleven resuscitation items were performed 

better by doctors after they had completed the ATLS course.  The three checklist items that did 

not show statistical significant difference were “Oxygen supplementation”, “Full exposure” 

and “Timing for transfer”.  The second and third sections of the new checklist were based on 

the work of Ali et al.10, 93  They found that the “Adherence to priorities” and “Organisation” 

scores increased following completion of the ATLS course. 

 

4.3.4 Reliability of the ISCS assessment 

Inter-rater reliability (between live and video examiners) was assessed using the kappa statistic, 

coefficient of agreement200, Bland-Altman method201 and intraclass correlation coefficient 

(ICC).  The kappa statistic was used to describe the level of agreement on each dichotomously 

scored item on the current checklists.  The coefficient of agreement was used to provide a 

summary statistic on the overall agreement of dichotomously scored items on the current 

checklists.  On the other hand, the Bland-Altman method was used to provide descriptive 

statistics on the level of agreement of the numerical measurements (i.e. “Individual items”, 

“Times to complete procedures” and global scores) on the new checklist.  The ICC provided a 
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summary statistic on the level of agreement of the numerical measurements on the new 

checklist. 

 

4.3.4.1 Reliability of examiners’ pass/fail ratings 

The level of agreement for the pass/fail ratings is presented as a percentage of the examiners’ 

agreed decisions.  An agreement of greater than 80% was regarded as the minimum acceptable 

for a pass/fail rating, whilst agreement of 50% was considered random.202 

 

4.3.4.2 Reliability of dichotomously scored items on the current checklist 

The kappa statistic was used to assess the agreement for each dichotomously scored item on the 

current checklist.  A kappa value greater than 0.8 indicates near-perfect agreement, 0.61-0.79 

indicates substantial agreement, 0.41-0.60 indicates moderate agreement, 0.21-0.40 indicates 

fair agreement, and 0.00-0.20 indicates poor agreement.203  A negative kappa value indicates 

that the observed level of agreement was less than would be expected to occur by chance 

alone.204  The kappa statistic could not be calculated in situations where the number of 

observations in any of the cells was too small and resulted in a zero denominator.   

 

4.3.4.3 Overall reliability of the current checklist 

A coefficient of agreement (Φ) was computed to provide a summary statistics on the overall 

agreement between examiners with the current checklists.  Using the method of Sinacore et 

al.200, the live and video examiners’ checklists were examined and a point was allotted for each 

item where the examiners concurred to give the observed agreement score (A0).  The coefficient 

of agreement was computed in which the sum of observed agreement scores was divided by the 

sum that would be expected to be obtained if agreement among examiners were perfect.   
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This divisor was formed by multiplying the number of participants (P) by the number of items 

on the checklist (I): 

 

    
 ΣA0  

 
Φ= 

P  X  I  

Table 4.3:  Formula for calculating coefficient of agreement 

 

The statistical significance of the coefficient of agreement was determined by comparing it with 

values that would be expected to be obtained by chance.  The chance agreement was determined 

by randomly generating permutations of the number of items checked by the examiners on the 

checklist.  For example on a 19 item checklist, GP 1 had 10 items checked by the live examiner 

and four by the video examiner.  Using the random number generator function of Microsoft® 

Excel, a random permutation of 10 and 4 items was generated for this general practitioner, and 

this was repeated for each doctor to generate a “coefficient of agreement”.  Each permutation 

was resampled 2000 times and the “coefficient of agreements” was calculated each time to 

generate a range of chance agreements that is possible.  The median value of this distribution is 

termed the “chance agreement coefficient” (έ) while the 2.5th and 97.5th percentiles provide cut-

off points for a two-tail α=0.05 test of significance.  If the coefficient of agreement lies outside 

the range of 2.5th to 97.5th percentile, the null hypothesis (i.e. raters agreed by chance) was 

rejected.200 

 

4.3.4.4 Reliability of the new checklist 

The Bland-Altman method was used to provide descriptive statistics on the extent to which the 

examiners obtained the same measurements using the new checklist.201  For each item on this 

checklist, the difference between examiners was calculated for each participant.  The standard 
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deviation of the difference (SDdif) gave an indication of the agreement of the two measurements.  

The 95% limits of agreement (mean difference between examiners ±1.96 SDdif ) indicated how 

far apart the two measurements are likely to be for 95% of examiner ratings.201, 205  The number 

of times the live and video examiners agreed within ±1 and ±2 points on the six-point Likert 

rating scales were determined.  Similarly, the number of times the live and video examiners 

agreed within ±30 and ±60 seconds on the time measurement scales was also determined. 

 

The ICC provided a summary statistic on the level of agreement of the numerical measurements 

on the new checklist.  The ICC was calculated based on a one-way random effect model ICC 

using SPSS for Windows Version 14.0186 with the assumption that examiners were randomly 

selected from a larger population and that each subject was rated by a different set of 

examiners.206  The ascribed meanings of the ICC values are similar to that for the kappa 

statistic, in that an ICC value greater than 0.8 indicates near-perfect agreement, 0.61-0.79 

indicates substantial agreement, 0.41-0.60 indicates moderate agreement, 0.21-0.40 indicates 

fair agreement, and 0.00-0.20 indicates poor agreement.203, 204 

 

4.3.5 Assessment of EMST higher-level skills 

General practitioners’ EMST higher-level skills were assessed by the live and video examiners 

using both the current and new checklists.  The outcomes of the ISCS (i.e. pass/fail) were 

compared against: 

(a) dichotomously scored items on the current checklists; 

(b) “Individual items”, “Times to complete procedures” and global scores on the new 

checklist; and 

(c) the general practitioners’ perceived confidence levels and background factors (i.e. 

number of major trauma cases managed, number of years since completing an EMST 

course, attendance of an EMST refresher course). 
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4.3.6 Focus groups 

General practitioners proceeded to focus groups immediately following the ISCS.  Focus groups 

were conducted to explore these general practitioners’ need for EMST refresher training.  The 

findings will complement and expand the broader results from the postal survey and the ISCS.  

The focus group findings are presented in the next chapter. 

 

4.3.7 Statistics 

Statistics were analysed using SPSS for Windows Version 14.0.186  Numerical measurements 

were analysed using the Mann-Whitney U test.  Categorical data were analysed using Fisher’s 

Exact test.  Statistical significance was defined as p<0.01. 

 

4.3.8 Ethical considerations 

The ISCS assessments and surveys were approved by the Human Research Ethics Committee at 

The University of Western Australia.  General practitioners were aware of the video recordings 

and signed a consent form before proceeding. 

 

4.4 Results 

Ten female and 14 male general practitioners from Western Australia participated in the ISCS.  

In Chapter 3, it was estimated that there were 223 general practitioners in Western Australia 

who had completed the EMST course.  Therefore, these 24 participants represent 11% of the 

Western Australian general practitioners who had completed the EMST course. 
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4.4.1 Demographics of ISCS participants 

The demographics of the general practitioners who completed the ISCS are shown in Table 4.4.  

Eighty-three percent (n=20) of general practitioners were currently working or had worked in 

rural Australia in the last five years.  Forty-two percent (n=10) of general practitioners had 

managed up to five major trauma cases during the last five years.  On average these general 

practitioners managed 10 major trauma cases over five years (i.e. two major trauma cases a 

year).  Thirty-eight percent (n=9) of general practitioners were within four years of completing 

an EMST course and 58% (n=14) had completed this course more than four years earlier.  On 

average, these general practitioners had completed an EMST course six years (range 1-11 years) 

earlier.  General practitioners had wide training backgrounds, with 21% (n=5) having completed 

the Diploma in Obstetrics and Gynaecology and 21% (n=5) with experiences from other 

emergency courses (e.g. Critical Incident Management, Emergency Life Support, Basic Life 

Support).  Additionally 29% (n=7) general practitioners had completed the EMST refresher 

course and 21% (n=5) had attended other trauma courses like the Western Region Rural Trauma 

Course.  Forty-six percent (n=11) of these general practitioners had managed patients from 

motor vehicle accidents and a quarter (n=6) had managed victims of motor bike accidents. 
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 n (%, N=24 GPs)

Practiced in rural area during the last five years  

Yes 20 (83) 

No (i.e. practiced in metropolitan/outer metropolitan areas) 4 (17) 
  
Number of major trauma cases managed in the last five years  

≤5 cases 10 (42) 

6-10 cases 6 (25) 

>10 cases 6 (25) 

Not stated 2 (8) 
  
Number of years since completing an EMST course  

≤4 years 9 (38) 

>4 years 14 (58) 

Not stated/unknown 1 (4) 
  
Training background  

EMST refresher course 7 (29) 

Diploma in Obstetrics and Gynaecology 5 (21) 

Other trauma course 5 (21) 

Other emergency courses 5 (21) 

Anaesthetics <5 

Advanced Paediatric Life Support course <5 
  
Major trauma cases managed  

Motor vehicle accident 11 (46) 

Motor bike accident 6 (25) 

Falls <5 

Other (e.g. assault, stabbing, attempted suicide, industrial accident) 5 (21) 

Table 4.4:  Demographics of general practitioners who attended the ISCS 

Where n is 4 cases or fewer, it is displayed as <5.  This is to protect participant confidentiality.  

GPs=general practitioners. 
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4.4.2 Reliability of the ISCS assessment (comparison between live and video examiners) 

General practitioners were assessed by live examiners during the ISCS assessment.  In addition, 

all 24 ISCS assessments were reviewed by video examiners at a later date.  Video examiners 

were blinded to the assessments of the live examiners.  Results of the inter-rater reliability 

analysis are presented in terms of the examiners’ pass/fail ratings and agreements of the current 

checklists (dichotomously scored items) and new checklist (“Individual items”, “Times to 

complete procedures” and global scores). 

 

4.4.2.1 Reliability of examiners’ pass/fail ratings 

The live examiners rated all 24 general practitioners as “Successful”.  On the other hand, the 

video examiners rated 11 general practitioners as “Successful”, one as “Potential instructor”, 

seven as “Borderline” and five as “Not successful” (Table 4.5).  To simplify presentation, the 

11 general practitioners who were rated as “Successful” and the general practitioner who was 

rated as “Potential instructor” are classified as “Pass”.  The 12 general practitioners who were 

rated as “Borderline” or “Not successful” are classified as “Fail”.  Therefore, there was 50% 

agreement between live examiners and video examiners which can be regarded as random 

agreement.202 
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GP Ratings by live 
examiners 

Ratings by video 
examiners 

Ratings by video 
examiner 2 

GP 1 Successful Not successful  

GP 2 Successful Not successful Not successful 

GP 3 Successful Successful  

GP 4 Successful Successful Successful 

GP 5 Successful Successful  

GP 6 Successful Successful Successful 

GP 7 Successful Not successful  

GP 8 Successful Not successful Successful 

GP 9 Successful Successful  

GP 10 Successful Successful  

GP 11 Successful Successful Successful 

GP 12 Successful Successful  

GP 13 Successful Borderline  

GP 14 Successful Successful  

GP 15 Successful Successful  

GP 16 Successful Borderline  

GP 17 Successful Borderline  

GP 18 Successful Borderline  

GP 19 Successful Successful  

GP 20 Successful Borderline  

GP 21 Successful Borderline  

GP 22 Successful Potential instructor Successful 

GP 23 Successful Not successful  

GP 24 Successful Borderline  

Table 4.5:  Comparison of ISCS pass/fail ratings by live and video examiners 

General practitioners who were rated as “Successful” or “Potential instructor” are classified as 

“Pass” while those who were rated as “Not successful” or “Borderline” are classified as 

“Fail”.  GP=general practitioner. 
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4.4.2.2 Reliability of dichotomously scored items on the current checklist 

As the current checklists are scenario-specific, the results are presented separately for each of 

the three ISCS scenarios.  Agreement of each dichotomously scored item (“Yes” or “No”) on 

the current checklists was analysed using the kappa statistic.  Additionally, the overall 

agreement of the dichotomously scored items from all three ISCS scenarios was determined 

using the coefficient of agreement (Φ).200 

 

4.4.2.2.1 ISCS 1 

Although there was perfect agreement for seven of the 21 items such as “Recognise, treat 

pneumothorax” and “Persistent attempts at tracheal intubation” (Table 4.6), the kappa (κ) 

statistic could not be calculated due to zero denominators in the calculations.  This is one of the 

recognised problems of the kappa statistic where high observed agreements result in low or 

incalculable kappa values.207  The lower than chance agreement for the item “Protect the 

patient’s cervical spine” (κ= -0.56) was due to the live examiners’ recommendation for sand-

bags while the video examiners were satisfied with the hard collar (Table 4.6).  On the other 

hand, the less than chance or poor agreements for easily defined items like “Failure to consider 

pregnancy status” (κ= -0.25) and “Failure consider tetanus prophylaxis” (κ=0) were likely to 

be due to inaccuracy in examiner observations.  There was poor agreement for the item “Failure 

to adequately protect cervical spine” (κ=0.16) and substantial agreement for the item “Identify 

malpositioned chest tube” (κ=0.71). 
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Live Video  Agreement 
ISCS 1 (N=8 general practitioners) 

n n  % κ 

Critical treatment decision      

Assess, manage in correct sequence 8 6  75 0 

Recognise, treat pneumothorax 8 8  100 (a) 

Protect the patient’s cervical spine 3 6  12 -0.56 

Appropriately treat hypoxia 8 6  75 0 

Appropriately treat hypotension 8 6  75 0 

Identify malpositioned chest tube 6 5  88 0.71 

Identify, manage conditions in the order listed 5 8  62 0 
      
Potential for adverse outcome      

Persistent attempts at tracheal intubation 0 0  100 (a) 

Intubate before decompressing pneumothorax 0 0  100 (a) 

Multiple examinations for pelvic instability 0 0  100 (a) 

Failure to adequately protect cervical spine 5 1  50 0.16 

Failure to consider pregnancy status 4 3  38 -0.25 

Delay in ordering blood transfusion 0 3  62 0 

Failure to immobilise the pelvis 0 2  75 0 

Failure to immobilise tibia/fibula fracture 0 2  75 0 

Failure to perform neurovascular exam 0 2  75 0 

Failure to protect patient from hypoxia 1 0  88 0 

Failure to consider tetanus prophylaxis 4 2  50 0 

Delay in recognising need for transfer 0 0  100 (a) 

Delays transfer to perform diagnostic tests 0 0  100 (a) 

Inadequate preparation for transfer 0 0  100 (a) 

Table 4.6:  Kappa statistics for ISCS 1 comparisons between live and video examiners’ 

assessments on the current checklist 

(a) κ could not be calculated due to zero denominator. 
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4.4.2.2.2 ISCS 2 

The live examiners assessed four general practitioners while the video examiners assessed all 

eight doctors with the current checklist.  Therefore, there are only four matching pairs of 

assessments with the current checklist for ISCS 2.  As shown in Table 4.7, there was moderate 

agreement for the item “Recognise, manage ruptured aorta” (κ=0.50) but lower than chance 

agreements for items like “Recognise need to establish definitive airway” (κ= -0.50). 

 

Live Video  Agreement 
ISCS 2 (N=4 general practitioners) 

n n  % κ 

Critical treatment decision      

Assess, manage in correct sequence 4 3  75 0 

Recognise need to establish definitive airway 3 2  25 -0.50 

Recognise, manage hypotension 4 3  75 0 

Significance of bloody otorrhea/Battle’s sign 4 2  50 0 

Recognise, manage ruptured aorta 2 1  75 0.50 

Identify, manage conditions in the order listed 3 3  50 -0.33 
      
Potential for adverse outcome      

Performs any nasal instrumentation 0 2  50 0 

Fail to recognise basilar skull fracture/otorrhea 0 0  100 (a) 

Performs angiography 0 0  100 (a) 

Failure to protect spinal cord 1 0  75 0 

Failure to properly immobilise femur fracture 0 0  100 (a) 

Failure to perform neurovascular exam 0 0  100 (a) 

Failure to protect patient from hypothermia 0 0  100 (a) 

Failure to consider tetanus prophylaxis 0 1  75 0 

Delay in recognising the need for transfer 0 0  100 (a) 

Delays transfer to perform diagnostic tests 0 0  100 (a) 

Inadequate preparation for transfer 0 0  100 (a) 

Table 4.7:  Kappa statistics for ISCS 2 comparisons between live and video examiners’ 

assessments on the current checklist 

(a) κ could not be calculated due to zero denominator. 
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4.4.2.2.3 ISCS 3 

Agreements for items like “Failure to realign femur, restore circulation” (κ= -0.25) were less 

than would be expected by chance alone (Table 4.8).  There were poor agreements for nine of 

the 19 items like “Ensure adequate oxygenation and ventilation” (κ= 0).  There was moderate 

agreement for the item “Intubate and ventilate before thoracostomy” (κ= 0.60). 

 

Live Video  Agreement 
ISCS 3 (N=8 general practitioners) 

n n  % κ 

Critical treatment decision      

Assess, manage in correct sequence 6 3  38 -0.11 

Ensure adequate oxygenation and ventilation 8 1  12 0 

Recognise, manage respiratory distress 8 5  62 0 

Recognise patient in coma, requires intubation  8 3  38 0 

Recognise, manage patient’s hypothermia 8 6  75 0 

Identify, manage conditions in the order listed 6 3  38 -0.11 
      
Potential for adverse outcome      

Delay recognising pneumothorax 0 3  62 0 

Intubate and ventilate before thoracostomy 1 2  88 0.60 

Inappropriate reliance on pulse oximeter 2 3  62 0.14 

Delays transfer while trying to warm patient 0 0  100 (a) 

Delays aggressive rewarming measures 1 3  75 0.38 

Fail to monitor temperature while rewarming 0 5  38 0 

Failure to recognise ischaemic right foot 3 5  50 0.06 

Failure to realign femur, restore circulation 3 4  38 -0.25 

Failure to perform neurovascular exam 1 6  38 0.09 

Failure to consider tetanus prophylaxis 3 8  62 0 

Delay in recognising need for transfer 1 4  62 0.25 

Delays transfer to perform diagnostic tests 0 0  100 (a) 

Inadequate preparation for transfer 0 0  100 (a) 

Table 4.8:  Kappa statistics for ISCS 3 comparisons between live and video examiners’ 

assessments on the current checklist 

(a) κ could not be calculated due to zero denominator. 
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4.4.2.3 Overall reliability of the current checklist 

Of the 168 items (21 items X 8) assessed for the eight general practitioners who completed 

ISCS 1, the live and video examiners agreed on 131 items.  That is, there is 78% agreement 

between live and video examiners for ISCS 1 (Table 4.9).  The null hypothesis that the 

agreement was by chance was rejected given that the overall agreement did not lie within the 

2.5th and 97.5th percentiles of chance agreements (46% to 59%).  There was 79% agreement 

between live and video examiners for ISCS 2 and the null hypothesis that the agreement was by 

chance was rejected given that the overall agreement did not lie within the 2.5th and 97.5th 

percentiles of chance agreements (50% to 68%).  There was slightly lower agreement between 

live and video examiners for ISCS 3 (59%) and again the null hypothesis that the agreement was 

by chance was rejected given that the overall agreement did not lie within the 2.5th and 97.5th 

percentiles of chance agreements (44% to 59%).   

 

The overall agreement for all three scenarios was 70%.  The null hypothesis that the agreement 

was by chance was rejected given that the overall agreement did not lie within the 2.5th and 

97.5th percentiles of chance agreements (49% to 59%).  Although there was substantial 

agreement between live and video examiners, this was due to the dilution by items from the 

“Potential for adverse outcome” section which made up a large proportion of the items on the 

checklists.  There were generally better agreements between examiners for items in the 

“Potential for adverse outcome” section than those in the “Critical treatment decision” section 

(Table 4.6 to Table 4.8). 
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Items checked by 
examiners 

 Agreement 

ISCS 
scenario GP 

Live 
(n) 

Video 
(n) 

 Observed
(n) 

Φ έ (2.5th, 97.5th 
percentiles) 

3 9 7  17 

4 7 7  19 

9 9 7  17 

10 10 6  18 

13 10 13  16 

16 5 7  12 

17 6 5  13 

ISCS 1 
(21-item 
checklist) 

22 7 5  19 

0.78 0.52 (0.46, 0.59) 

5 - 4  - 

6 - 8  - 

11 - 8  - 

12 - 8  - 

14 4 5  14 

15 5 5  17 

20 6 1  10 

ISCS 2 
(17-item 
checklist) 

21 6 6  13 

0.79 0.59 (0.50, 0.68) 

1 10 4  11 

2 11 10  12 

7 6 11  4 

8 9 8  10 

18 4 9  12 

19 6 9  14 

23 7 7  13 

ISCS 3 
(19-item 
checklist) 

24 6 6  13 

0.59 0.51 (0.44, 0.59) 

Table 4.9:  Agreement between live and video examiners’ assessments on the current checklists 

for all three ISCS scenarios 

GP=general practitioner; Φ=Coefficient of agreement; έ=chance agreement coefficient. 
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4.4.2.4 Reliability of the new checklist 

The new checklist is a generic tool that is applicable to any ISCS scenario.  Due to an oversight 

during the live examination, seven general practitioners were not assessed using the new 

checklist.  On the other hand, video examiners used the new checklist for all 24 general 

practitioners.  Therefore, there are 17 pairs of matching assessments using the new checklist.  

Inter-rater reliability was assessed using the Bland-Altman method201 and ICC calculations.206 

 

In the “Individual items” section of this checklist, examiners assessed general practitioners’ 

performance of 11 trauma management items on a six-point Likert scale of 0 to 5.  Live 

examiners generally allotted higher scores (i.e. better performance) than video examiners as 

evident from the positive mean difference in Table 4.10.  There were large differences between 

live and video examiners’ ratings of the “Individual items” as observed in the “Range of 

difference” and “95% limits of agreement” on Table 4.10.  For example, the item “Airway 

management with spinal immobilisation” had a “Range of difference” of 7 points and “95% 

limits of agreement” of -3.5 to 4.3 points.  For this item, the minimum difference between live 

and video examiners was -3 points and the maximum difference was 4 points, hence giving a 

“Range of difference” of 7 points.  The “95% limits of agreement” indicate that 95% of the 

differences between live and video examiners lied between -3.5 points and 4.3 points.  Across 

the 11 items assessed, examiners agreed within one point at least 47% of the time and within 

two points at least 71% of the time (Table 4.10).  The average ICC of the 11 items was 0.26.  

Only one item, i.e. “Universal precautions” (ICC= 0.83), was within the ICC benchmark range 

of 0.8 or more.208, 209  The negative ICC scores for “Airway management with spinal 

immobilisation” (ICC= -0.29) and “Abdominal evaluation” (ICC= -0.21) indicate that the 

observed level of agreements for these items were less than would be expected to occur by 

chance alone.  The ICC of 0.07 for “Circulation” and “Full exposure” indicate poor 

agreements between live and video examiners for these items. 
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Individual items Mean 
difference SDdif 

Range of 
difference 

95% limits of 
agreement 

Agreement ± 
1 point (%) 

Agreement ± 
2 points (%) ICC 

Airway management with spinal immobilisation 0.4 2.0 7 -3.5, 4.3  47.1 70.6 -0.29 

Breathing 0.4 1.1 4 -1.8, 2.6 82.4 94.1 0.31 

Oxygen supplementation 0.3 1.0 3 -1.6, 2.2 82.4 100.0 0.39 

Circulation 0.1 1.3 4 -2.4, 2.6 70.6 100.0 0.07 

Neurological changes 0.7 1.4 4 -2.0, 3.4 70.6 82.4 0.28 

Abdominal evaluation 0.4 2.1 8 -3.7, 4.4 70.6 76.5 -0.21 

Hypothermia management 0.5 1.7 7 -2.8, 3.9 76.5 76.5 0.45 

Fracture splinting 0.9 1.3 4 -1.7, 3.5 76.5 82.4 0.35 

Full exposure 0.8 1.4 5 -2.1, 3.6 76.5 82.4 0.07 

Universal precautions 0.0 1.3 6 -2.5, 2.5 88.2 94.1 0.83 

Timing for transfer -0.1 1.3 5 -2.7, 2.6 88.2 94.1 0.58 

Table 4.10:  Agreement between live and video examiners on the “Individual items” section of the new checklist. 

Differences calculated by subtracting the video examiners’ ratings from the live examiners’ ratings.  Procedures were scored on a Likert scale of 0 to 5.  

SDdif=standard deviation of the difference; ICC=intraclass correlation coefficient. 



 

 74

As shown in Table 4.11, the video examiners generally recorded longer “Times to complete 

procedures” than the live examiners as seen by the negative mean differences in these times 

(range -250 to 48 seconds).  There were large differences between live and video examiners’ 

measurements of the “Times to complete procedures” as observed in the “Range of difference” 

and “95% limits of agreement” on Table 4.11.  For example, the item “Time to secure airway” 

had a “Range of difference” of 1000.0 seconds and “95% limits of agreement” of -889.2 to 

388.7 seconds.  For this item, the minimum difference between live and video examiners was    

-870.0 seconds and the maximum difference was 130.0 seconds, hence giving a “Range of 

difference” of 1000.0 seconds.  The “95% limits of agreement” indicate that 95% of the 

differences between live and video examiners lied between -889.2 seconds and 388.7 seconds.  

The ICC for “Times to complete procedures” ranged from -0.23 to 0.03, thus indicating lower 

than chance or poor agreements between live and video examiners.   

 

The video examiners gave lower global scores (i.e. lower performance) than the live examiners 

as indicated by the positive mean difference (range 2.4 to 2.8 points) between these two groups 

of examiners (Table 4.11).  There were large differences between live and video examiners’ 

measurements of the global scores as observed in the “Range of difference” and “95% limits of 

agreement” on Table 4.11.  For example, the item “Adherence to priorities” had a “Range of 

difference” of 9 points and “95% limits of agreement” of -2.8 to 8.1 points.  For this item, the 

minimum difference between live and video examiners was -1.0 points and the maximum 

difference was 8.0 points, hence giving a “Range of difference” of 9 points.  The “95% limits of 

agreement” indicate that 95% of the differences between live and video examiners lied between 

-2.8 points and 8.1 points.  The ICC for the global scores ranged from -0.24 to -0.06, thus 

indicating lower than chance agreements between live and video examiners. 
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Times to complete procedures: Mean 
difference SDdif 

Range of 
difference 

95% limits of 
agreement 

Agreement ± 
30 seconds (%) 

Agreement ± 
60 seconds (%) ICC 

Time to secure airway -250.3 326.0 1000.0 -889.2, 388.7 17.6 17.6 -0.08 

Time to manage breathing -151.3 291.3 990.0 -722.3, 419.7 0 11.8 0.03 

Time to manage circulation 47.9 161.2 540.0 -268.0, 363.9 17.6 29.4 -0.08 

Time to completion -55.2 266.3 749.0 -577.1, 466.8 11.8 11.8 -0.23 

        

Global scores: Mean 
difference SDdif 

Range of 
difference 

95% limits of 
agreement 

Agreement ± 1 
point (%) 

Agreement ± 2 
points (%) ICC 

Adherence to priorities 2.6 2.8 9 -2.8, 8.1 47.1 58.8 -0.08 

Attitude 2.4 2.7 8 -2.8, 7.1 52.9 64.7 -0.24 

Organisation 2.8 2.0 7 -1.2, 6.7 35.3 52.9 -0.11 

Overall performance 2.4 2.4 7 -2.2, 7.1 47.1 52.9 -0.06 

Table 4.11:  Agreement between live and video examiners on “Times to complete procedures” and global scores sections of the new checklist 

Differences calculated by subtracting the video examiners’ ratings from the live examiners’ ratings.  Times were measured in seconds while global 

scores were out of 10.  SDdif=standard deviation of the difference; ICC=intraclass correlation coefficient. 
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4.4.3 Reliability of the ISCS assessment (comparison between video-video examiners) 

The assessments of two general practitioners from each ISCS scenario were selected for review 

by a second video examiner (“Video examiner 2”). 

 

4.4.3.1 Reliability of examiners’ pass/fail ratings 

Six of the 24 assessments were reviewed by “Video examiner 2”.  The video-video examiners 

agreed on the pass/fail ratings in five of the six assessments (Table 4.5), hence giving an 

agreement of 83% which is regarded as acceptable for pass/fail decisions.202 

 

4.4.3.2 Reliability of dichotomously scored items on the current checklists 

Given that the current checklists are scenario-specific and only two video-video comparisons 

were conducted for each ISCS scenario, kappa statistics were not be performed.   

 

4.4.3.3 Overall reliability of the current checklists 

The overall agreement between video-video examiners on the current checklist was 74% (Table 

4.12).  This was marginally better than the 70% agreement between the live and video 

examiners on the current checklist (Table 4.9).  The null hypothesis that the agreement was by 

chance was rejected given that the overall agreement did not lie within the range of the 2.5th to 

97.5th percentiles of chance agreements, i.e. 45% to 62% (Table 4.12). 
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Items checked by examiners  Agreement 
ISCS scenario GP 

Video (n) Video 2 (n)  Observed (n) Φ έ (2.5th, 97.5th percentiles) 

4 5 7  13   
1 (21-item checklist) 

22 5 5  10   

6 8 7  18 
2 (17-item checklist) 

11 8 6  15 
0.74 0.53 (0.45-0.62) 

2 10 6  12   
3 (19-item checklist0 

8 8 5  19   

Table 4.12:  Agreement between video-video examiners’ assessments on the current checklists for all three ISCS scenarios 

GP=general practitioner; Φ=Coefficient of agreement; έ=chance agreement coefficient. 
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4.4.3.4 Reliability of the new checklist 

In the “Individual items” section of the new checklist, the agreements were less than would be 

expected by chance alone for the items “Circulation” (ICC= -0.38), “Full exposure” (ICC= -

0.33), “Neurological changes” (ICC= -0.25) and “Hypothermia management” (ICC= -0.17) as 

shown in Table 4.13.  There were moderate agreements for the items “Universal precautions” 

(ICC=0.50) and “Abdominal evaluation” (ICC=0.57). 

 

In the “Times to complete procedures” section (Table 4.14), the agreements were less than 

expected by chance for the items “Time to secure airway” (ICC= -0.72) and “Time to manage 

breathing” (ICC= -0.66).  There was poor agreement for the item “Time to manage 

circulation” (ICC=0.18) and fair agreement for “Time to completion” (ICC=0.29).  There were 

fair to moderate levels of agreement for the four global scores with ICC ranging from 0.35 to 

0.54 (Table 4.14).  The agreements for the four global scores were better between video-video 

examiners’ than between live-video examiners (ICC ranging from -0.24 to -0.06 as shown in 

Table 4.11).   

 

The differences in assessing “Times to complete procedures” were due to examiner 

interpretation of the end-points.  For example, with the item “Time to secure airway”, the two 

video examiners gave completion times of 12 minutes and 2 minutes respectively for GP 8.  As 

shown in the transcript in Table 4.15, there is a need to clearly define which event constitutes 

the end-point for securing the airway. 
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Individual items Mean 
difference SDdif 

Range of 
difference 

95% limits of 
agreement 

Agreement ± 
1 point (%) 

Agreement ± 
2 points (%) ICC 

Airway management with spinal immobilisation 0.7 2.1 4 -4.5, 5.8 33 33 0.43 

Breathing 0 1.6 4 -3.6, 2.6 33 67 0.33 

Oxygen supplementation -0.8 1.5 3 -3.1, 1.6 33 67 0.37 

Circulation 0 2.4 5 -3.9, 3.9 17 50 -0.38 

Neurological changes 0.3 1.5 3 -3.5, 4.1 33 50 -0.25 

Abdominal evaluation 0.2 0.5 1 -0.6, 1.0 67 67 0.57 

Hypothermia management 2.5 1.9 4 -0.6, 5.6 33 33 -0.17 

Fracture splinting 0.3 1.2 2 -2.5, 3.2 50 50 0.14 

Full exposure 2.0 1.7 3 -2.3, 6.3 33 33 -0.33 

Universal precautions 0.2 1.0 2 -1.3, 1.8 67 67 0.50 

Timing for transfer 0.5 2.4 5 -3.3, 4.3 50 50 - 

Table 4.13:  Agreement between video-video examiners on the “Individual items” section of the new checklist 

Differences calculated by subtracting ratings of video examiner 2 from video examiner 1.  Procedures were scored on a Likert scale of 0 to 5.  

SDdif=standard deviation of the difference; ICC=intraclass correlation coefficient. 
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Times to complete procedures: Mean 
difference SDdif 

Range of 
difference 

95% limits of 
agreement 

Agreement ± 
30 seconds (%) 

Agreement ± 
60 seconds (%) ICC 

Time to secure airway 184.5 278.4 588.0 -258.4, 627.4 33 33 -0.72 

Time to manage breathing 332.5 279.0 660.0 -111.4, 776.4 0 17 -0.66 

Time to manage circulation 157.5 147.7 270.0 -77.6, 392.6 33 33 0.18 

Time to completion 22.5 10.6 15.0 -72.8, 117.8 33 33 0.29 

        

Global scores: Mean 
difference SDdif 

Range of 
difference 

95% limits of 
agreement 

Agreement ± 1 
point (%) 

Agreement ± 2 
points (%) ICC 

Adherence to priorities -1.0 3.9 9.0 -7.2, 5.2 17 17 0.46 

Attitude -1.2 3.9 8.0 -7.4, 4.9 17 17 0.35 

Organisation -0.8 3.4 7.5 -6.2, 4.5 17 17 0.39 

Overall performance -1.0 3.2 7.0 -6.0, 4.0 17 17 0.54 

Table 4.14:  Agreement between video-video examiners on the “Times to complete procedures” and global scores sections of the new checklist 

Differences calculated by subtracting ratings of video examiner 2 from video examiner 1.  Times were measured in seconds while global scores were 

out of 10.  SDdif=standard deviation of the difference; ICC=intraclass correlation coefficient. 
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At time 1 to 2 minutes 

GP: OK, so any response? 

Nurse: Not talking at all. 

GP: OK, breathing? 

Examiner: Yes 

Nurse: He’s misting the mask. 

GP: He’s misting the mask.  The right airway [demonstrating the use of a Gudeal 

airway]. 

 

At time 10 to 12 minutes 

Examiner: The transfer, what are you going to do? 

GP: The transfer, I’ll intubate him. 

Examiner: OK, how are you going to intubate him? 

GP: With difficulty… get some help.  Get myself prepared with some IV lines up, I might 

actually use midazolam, propofol and some sux [succinylcholine].   

Examiner: [Nods in agreement] 

GP: No problems with allergies?  Do that, pre-oxygenate him.  Give him the drugs and 

with the actual intubation we’ll have to take the collar off [with hands placed 

around the patient’s neck].  I need you [nurse] to hold his head for me quite still.  I 

would actually… there’s only two of us, we can’t do the cricoid pressure, so I’ll 

need a size 8 tube… 

Examiner: [Nods in agreement] 

GP: Rapid induction and with the drugs. 

Examiner: Where are you going to put it down to, how many centimetres? 

GP: Usually 22.  I will have a look at the axilla on both sides. 

Examiner: Sounds good [breath sounds]. 

GP: Stabilise and then we bag him or if we got a machine… 

Nurse: I’ll connect him to a machine. 

GP: That looks at the airways… 

Table 4.15:  Transcript from ISCS assessment of GP 8 
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4.4.4 Assessment of EMST higher-level skills 

As described earlier, EMST higher-levels skills are based on assessments by video examiners 

given the higher agreements for the pass/fail ratings (Table 4.5) and global scores (Table 4.11 

and Table 4.14) between video-video examiners than between live-video examiners. 

 

4.4.4.1 ISCS 1 outcome 

Based on the video examiners, five general practitioners passed this ISCS.  This is related to the 

general practitioners’ management of the “Critical treatment decision” items (Table 4.16) and 

the “Individual items” (Table 4.17).  Although a few of these general practitioners failed to 

protect the patient’s cervical spine, identify malpositioned chest tube (Table 4.16) and manage 

hypothermia (Table 4.17), the video examiners felt that their overall approach was safe.  One 

general practitioner performed extremely well as commented by the video examiner: 

“Good pass.  Potential instructor.” 

 

Two of the general practitioners who failed were characterised by their inability to assess and 

manage the scenario according to EMST principles while the third doctor was a borderline 

performer who required frequent prompting.  These general practitioners also failed to consider 

pregnancy status, manage fractures, consider tetanus prophylaxis and delayed the ordering of 

blood transfusion (Table 4.16).  The new checklist showed that these general practitioners failed 

to manage hypothermia, consider full exposure and universal precautions (e.g. wearing gloves 

and safety glasses) as shown in Table 4.17. 
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 Checklist items ticked “Yes” 

ISCS 1 
Fail 

n (N=3 GPs) 
Pass 

n (N=5 GPs) 
   
Critical treatment decision   

Assess, manage in correct sequence 1 5 

Recognise, treat pneumothorax 3 5 

Protect the patient’s cervical spine 2 4 

Appropriately treat hypoxia 1 5 

Appropriately treat hypotension 1 5 

Identify malpositioned chest tube 1 4 

Identify, manage conditions in the order listed 1 4 
   
Potential for adverse outcome   

Persistent attempts at tracheal intubation 0 0 

Intubate before decompressing pneumothorax 0 0 

Multiple examinations for pelvic instability 0 0 

Failure to adequately protect cervical spine 1 0 

Failure to consider pregnancy status 3 0 

Delay in ordering blood transfusion 3 0 

Failure to immobilise the pelvis 2 0 

Failure to immobilise tibia/fibula fracture 2 0 

Failure to perform neurovascular exam 2 0 

Failure to protect patient from hypoxia 0 0 

Failure to consider tetanus prophylaxis 2 0 

Delay in recognising need for transfer 0 0 

Delays transfer to perform diagnostic tests 0 0 

Inadequate preparation for transfer 0 0 

Table 4.16:  ISCS 1 outcome using the current checklist 

GPs=general practitioners. 
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Median scores (  /5) 
ISCS 1 Individual items 

Fail (N=3 GPs) Pass (N=5 GPs) 

Airway management with spinal immobilisation 4 4 

Breathing 3 4 

Oxygen supplementation 4 4 

Circulation 3 4 

Neurological changes 4 4 

Abdominal evaluation 3 4 

Hypothermia management 0 0 

Fracture splinting 2 4 

Full exposure 0 4 

Universal precautions 0 4 

Timing for transfer 4 4 

Table 4.17:  ISCS 1 outcome using the new checklist 

GPs=general practitioners. 

 

 

4.4.4.2 ISCS 2 outcome 

The video examiners passed six of the eight general practitioners who completed this ISCS.  

This is related to the general practitioners’ management of the “Critical treatment decision” 

items (Table 4.18) and the “Individual items” (Table 4.19).  Although a few of the ISCS 

performances were not perfect, the video examiners felt that the general practitioners’ approach 

was safe, as commented: 

 

“Had tendency to jump ahead and multitask before completing steps but still 

maintained focus.  Safe.” 
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Similarly, although one general practitioner did not assess and manage the patient in correct 

order, the video examiner felt that incorrect cues from the live examiner and patient contributed 

to this general practitioner’s actions and deemed his/her performance to be within safe limits. 

 

As shown in Table 4.18, the two general practitioners who failed this ISCS were characterised 

by their lack of organised approach and failure to recognise contraindications to nasogastric 

intubation (i.e. presence of fractured base of skull), as commented by the video examiners: 

 

“Reluctant to attend to intubation despite clear need.  Seemed to be an issue of 

experience.  Glossed over A, B without attending to.  Would not pass.  Would have 

detailed debrief with reminder of need to attend to each component DRABC 

[Danger, Response, Airway with cervical spine protection, Breathing, 

Circulation].  And then re-sit.” 

 

“Would debrief and point out need for definitive airway and orogastric tube/not 

nasogastric tube with fractured base of skull.  Would use re-sit because errors do 

not appear in keeping with attitude/approach.  If performance had been marginal 

in remainder of course would fail without re-sit.” 

 

One of the deficiencies of the ISCS process was the prompting for details of practical 

procedures which appeared to consume time: 

 

“Prompted for details of intubation process - consumed time.  No time for X-

rays/transfer discussion.” 
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 Checklist items ticked “Yes” 

ISCS 2 
Fail 

n (N=2 GPs) 

Pass 

n (N=6 GPs) 

Critical treatment decision   

Assess, manage in correct sequence 1 5 

Recognise need to establish definitive airway 0 5 

Recognise, manage hypotension 1 6 

Significance of bloody otorrhea/Battle’s sign 0 6 

Recognise, manage ruptured aorta 1 4 

Identify, manage conditions in the order listed 1 5 

   

Potential for adverse outcome   

Performs any nasal instrumentation 2 0 

Fail to recognise basilar skull fracture/otorrhea 0 0 

Performs angiography 0 0 

Failure to protect spinal cord 0 0 

Failure to properly immobilise femur fracture 0 3 

Failure to perform neurovascular exam 0 1 

Failure to protect patient from hypothermia 0 0 

Failure to consider tetanus prophylaxis 1 4 

Delay in recognising the need for transfer 0 0 

Delays transfer to perform diagnostic tests 0 0 

Inadequate preparation for transfer 0 0 

Table 4.18:  ISCS 2 outcome using the current checklist 

GPs=general practitioners. 
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Median scores (  /5) 
ISCS 2 Individual items 

Fail (N=2 GPs) Pass (N=6 GPs) 

Airway management with spinal immobilisation 2 4 

Breathing 3 4 

Oxygen supplementation 4 4 

Circulation 4 5 

Neurological changes 2 4 

Abdominal evaluation 4 4 

Hypothermia management 2 4 

Fracture splinting 4 3 

Full exposure 2 3 

Universal precautions 2 5 

Timing for transfer 4 5 

Table 4.19:  ISCS 2 outcome using the new checklist 

GPs=general practitioners. 
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4.4.4.3 ISCS 3 outcome 

Seven of the eight general practitioners failed this ISCS.  Five of the seven doctors who failed 

this ISCS can be characterised by their lack of organised approach (Table 4.20).  The 

examiners’ comments included: 

 

“Very disorganised and failed to assess and manage according to ABC.” 

 

“Good initial resuscitation but lost his/her way at end of primary survey.” 

 

“Needed to be more adherent to ABCDE order.  Failed to manage femur fracture 

adequately.” 

 

“Failed to intubate without prompting and failed to institute re-warming (until 

end).” 

 

Five of the eight general practitioners failed to recognise the need for intubation in the comatose 

patient (Table 4.20).  All but one general practitioner failed to ensure adequate oxygenation and 

ventilation.  Three general practitioners did not immediately recognise the pneumothorax which 

can be fatal in a matter of minutes.  There was inappropriate reliance on the pulse oximeter 

amongst three general practitioners.  Whilst six of the eight general practitioners recognised and 

managed the patient’s hypothermia, most failed to monitor the patient’s temperature while 

rewarming and three of them delayed aggressive rewarming measures.  Most of the general 

practitioners failed to adequately manage the fractured femur, as observed for the items 

“Failure to recognise ischaemic right foot”, “Failure to realign femur, restore circulation” and 

“Failure to perform neurovascular exam”. General practitioners also failed to consider tetanus 

prophylaxis and universal precautions (Table 4.20 and Table 4.21).   
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 Checklist items ticked “Yes” 

ISCS 3 
Fail 

n (N=7 GPs) 

Pass 

n (N=1 GPs) 

Critical treatment decision   

Assess, manage in correct sequence 2 1 

Ensure adequate oxygenation and ventilation 1 0 

Recognise, manage respiratory distress 4 1 

Recognise patient in coma, requires intubation  2 1 

Recognise, manage patient’s hypothermia 5 1 

Identify, manage conditions in the order listed 2 1 

   

Potential for adverse outcome   

Delay recognising pneumothorax 3 0 

Intubate and ventilate before thoracostomy 2 0 

Inappropriate reliance on pulse oximeter 3 0 

Delays transfer while trying to warm patient 0 0 

Delays aggressive rewarming measures 3 0 

Fail to monitor temperature while rewarming 5 0 

Failure to recognise ischaemic right foot 4 1 

Failure to realign femur, restore circulation 3 1 

Failure to perform neurovascular exam 5 1 

Failure to consider tetanus prophylaxis 7 1 

Delay in recognising need for transfer 4 0 

Delays transfer to perform diagnostic tests 0 0 

Inadequate preparation for transfer 0 0 

Table 4.20:  ISCS 3 outcome using the current checklist 

GPs=general practitioners. 
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Median scores (  /5) 
ISCS 3 Individual items 

Fail (N=7 GPs) Pass (N=1 GP) 

Airway management with spinal immobilisation 2 4 

Breathing 2 4 

Oxygen supplementation 2 4 

Circulation 2 4 

Neurological changes 3 4 

Abdominal evaluation 4 4 

Hypothermia management 3 4 

Fracture splinting 3 0 

Full exposure 4 4 

Universal precautions 0 0 

Timing for transfer 4 3 

Table 4.21:  ISCS 3 outcome using the new checklist 

GP/GPs=general practitioner/s. 

 

4.4.4.4 Outcome for all three ISCS 

Results of items common to all three current checklists are presented in Table 4.22.  General 

practitioners who were rated as “Fail” can be characterised by their failure to “Assess, manage 

in correct sequence” compared to those who were rated as “Pass” (p<0.01; Fisher’s Exact test).  

Most of the general practitioners who were rated as “Fail” did not perform neurovascular 

examination, did not consider tetanus prophylaxis and were slow in recognising the need for 

transfer; however these differences were not statistically significant.  In all three ISCS scenarios 

there was a degree of assistance by the live examiner and nurse, as noted by one of the video 

examiners for the ISCS 1 assessment: 

“Clear pass although lots of leading by helpful examiner and nurse.” 
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 Checklist items ticked “Yes” 

ISCS 1, 2 and 3 
Fail 

n (N=12 GPs) 

Pass 

n (N=12 GPs) 

Critical treatment decision   

Assess, manage in correct sequence 4 11 

Identify, manage conditions in the order listed 4 10 

   

Potential for adverse outcome   

Failure to perform neurovascular exam 7 2 

Failure to consider tetanus prophylaxis 10 5 

Delay in recognising need for transfer 4 0 

Delays transfer to perform diagnostic tests 0 0 

Inadequate preparation for transfer 0 0 

Table 4.22:  Combined ISCS 1, 2 and 3 outcomes using the current checklist 

Values in bold are significantly different (p<0.01; Fisher’s Exact test).  GPs=general 

practitioners. 

 

As the new checklist is a generic tool that applies to all scenarios, it allows the comparison of all 

items across the three ISCS.  Across the 11 items, general practitioners who passed the ISCS 

received higher scores for items “Breathing” and “Circulation” than those who failed (Table 

4.23).  General practitioners who failed the ISCS received lower scores for “Universal 

precautions” than those who passed, but there were no statistical difference between these two 

groups.  In the “Times to complete procedures” section, general practitioners who failed did not 

have an “Airway, Breathing, Circulation” approach (ABC) but rather the opposite approach of 

“Circulation, Breathing, Airway” (CBA).  As expected, general practitioners who passed the 

ISCS had significantly higher global scores for “Adherence to priorities”, “Attitude”, 

“Organisation” and “Overall performance” than those who failed (Table 4.23). 
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Median (25th, 75th percentiles) 
ISCS 1, 2 and 3 

Fail (N=12 GPs) Pass (N=12 GPs)

Individual items (median scores /5)   

Airway management with spinal immobilisation 2 (1, 4) 4 (3, 4) 

Breathing 3 (1, 4) 4 (4, 5) 

Oxygen supplementation 4 (2, 4) 4 (4, 5) 

Circulation 2 (2, 4) 4 (4, 5) 

Neurological changes 2 (1, 4) 4 (3, 4) 

Abdominal evaluation 4 (2, 4) 4 (3, 4) 

Hypothermia management 2 (0, 4) 4 (1, 4) 

Fracture splinting 3 (0, 4) 4 (3, 4) 

Full exposure 3 (0, 4) 3 (3, 4) 

Universal precautions 0 (0, 3) 4 (0, 5) 

Timing for transfer 4 (1,4) 4 (4, 5) 
   
Times to complete procedures (seconds)   

Time to secure airway 562 (402, 734) 300 (70, 460) 

Time to manage breathing 460 (240, 595) 240 (80, 390) 

Time to manage circulation 260 (180, 287) 275 (180, 510) 

Time for overall completion 798 (675, 908) 728 (600, 779) 
   
Global scores ( /10)   

Adherence to priorities 4 (1, 6) 7 (6, 8) 

Attitude 5 (2, 6) 8 (6, 9) 

Organisation 4 (2, 5) 6 (5, 8) 

Overall performance 4 (2, 5) 8 (6, 8) 

Table 4.23:  Comparison of ISCS pass/fail outcomes against items on the new checklist 

Values in bold signify statistical difference (p<0.01; Mann-Whitney U test) between the “Pass” 

and “Fail” groups of general practitioners.  GPs=general practitioners. 
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4.4.4.5 Comparison of general practitioners’ pre-and post-ISCS perceived confidence 

levels against their ISCS pass/fail ratings 

The pre- and post-ISCS VAS scores for cognitive skills (Category 1 from Table 3.7) were not 

related to the ISCS pass/fail ratings (p>0.01; Mann-Whitney U test).  The median pre-ISCS 

VAS score for cognitive skills for those who failed the ISCS was 64mm and for those who 

passed was 70mm (Table 4.24).  On the other hand, the median post-ISCS VAS score for 

cognitive skills for those who failed was 76mm and for those who passed were 84mm (p>0.01; 

Mann-Whitney U test).  Similarly, as shown in Table 4.24, the summated pre- and post-ISCS 

VAS scores for practical/procedural (Categories 2 to 9 in Table 3.7), higher-level (Category 10 

in Table 3.7) and overall skills were not related to the pass/fail ratings of the ISCS (p>0.01; 

Mann-Whitney U test).  For example, the median summated pre-ISCS VAS scores for higher-

level skills for those who failed and passed were 284mm and 311mm respectively, while the 

median summated post-ISCS VAS scores for those who failed and passed were 325mm and 

380mm respectively. 
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 Pre-ISCS confidence (using 24-item VAS)  Post-ISCS confidence (using 24-item VAS) 

 Fail (n=12 GPs) Pass (n=12 GPs)  Fail (n=12 GPs) Pass (n=12 GPs) 

Cognitive skills 64 (52, 72) 70 (56, 76)  76 (69, 90) 84 (70, 89) 

Practical/procedural skills 1094 (912, 1224) 1253 (1155, 1435)  1244 (1059, 1419) 1404 (1326, 1580) 

Higher-level skills 284 (200, 320) 311 (277, 381)  325 (282, 362) 380 (318, 428) 

Overall skills 1400 (1204, 1584) 1626 (1509, 1891)  1663 (1411, 1885) 1849 (1720, 2088) 

Table 4.24:  Comparison of general practitioners’ pre- and post-ISCS perceived confidence levels against their ISCS pass/fail ratings 

VAS (i.e. cognitive skills) and summated VAS (i.e. practical/procedural, higher-level and overall skills) units are in mm.  Median (25th, 75th percentiles) 

values presented.  No statistical difference (p<0.01; Mann-Whitney U test) found.  Maximum possible VAS for cognitive skills=100mm; maximum 

possible summated VAS for practical/procedural skills=1800mm; maximum possible summated VAS for higher-level skills=500mm; maximum 

possible summated VAS for overall skills=2400mm.  GPs=general practitioners. 
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4.4.4.6 Comparison of ISCS pass/fail ratings against general practitioners’ 

demographic background factors 

The ISCS pass/fail ratings were independent (p>0.01; Fisher’s Exact test) of the number of 

major trauma cases managed, number of years since completing an EMST course and the 

attendance of an EMST refresher course (Table 4.25).  Only one of the six general practitioners 

(17%) who had managed a high number of major trauma cases failed the ISCS.  Five of the nine 

general practitioners (56%) who were within four years of completing the EMST course failed 

the ISCS.  The four-year interval was chosen as it is the recommended time for the EMST 

refresher course.  Four of the seven general practitioners (57%) who had attended an EMST 

refresher course failed the ISCS. 

 

 Fail 

n (% N=12 GPs) 

Pass 

n (% N=12 GPs) 

Number of major trauma cases managed   

≤10 cases/5 years 9 (75) 6 (50) 

>10 cases/5 years 1 (8) 5 (42) 
   
Number of years since EMST course   

≤4 years 5 (42) 4 (33) 

>4 years 7 (58) 6 (50) 
   
Attended EMST refresher course   

No 8 (67) 9 (75) 

Yes 4 (33) 3 (25) 

Table 4.25:  ISCS pass/fail ratings in relation to the general practitioners’ demographic factors 

No statistical difference (p<0.01; Fisher’s Exact test) observed between the “Pass” and “Fail” 

groups.  GPs=general practitioners. 
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4.5 Summary of findings 

These general practitioners rarely managed major trauma patients.  They averaged 10 major 

trauma cases in five years (i.e. two major trauma cases a year) which is small in comparison to 

the 50 major trauma cases per year described in an earlier study.12  During the last 12 months, 

46% of these general practitioners had managed victims of road-related accidents, a common 

cause of major trauma in rural areas.23, 27  They averaged six years (range 1-11 years) since 

completing an EMST course with only a small number (7%) having attended a refresher course.   

 

Although validity was not formally assessed, content validity of the ISCS assessment is evident 

from items on the current checklists.  These items are based on themes used in preventable 

death studies.4-6  Many of the variables used in preventable death studies like “Delayed 

resuscitation”, “Inadequate or delayed blood resuscitation”, “Failure to perform appropriate 

investigation”, “Inadequate arterial blood gas or oxygen monitoring” and “Chest 

decompression delayed/not performed” are addressed in the ISCS checklists.  As described 

earlier in this chapter, the validity of the new checklist has been demonstrated by van Olden et 

al. and Ali et al.  The first section of this new checklist (i.e. 11 individual resuscitation items 

rated on a six-point Likert scale) was used by van Olden et al. to describe the quality of 

diagnostic and therapeutic procedures in ATLS.199  They found that eight of the eleven 

resuscitation items were performed significantly better by doctors after they had completed the 

ATLS course.  The second and third sections of the new checklist were based on the work of Ali 

et al.10, 93  They found that the “Adherence to priorities” and “Organisation” scores increased 

following completion of the ATLS course.  Furthermore, the “Times to complete procedures” 

in the new checklist reflects the importance of a timely and systematic approach to major 

trauma management. 

 

In terms of reliability, significant variations were found between live and video examiners for 

the dichotomously scored items, “Individual items” (i.e. Likert scales), “Times to complete 
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procedures”, global scores and pass/fail ratings.  Many of the kappa statistics and ICC values 

were below the benchmark of 0.8 for reliable assessments.208-210  Similarly, there were 

significant variations between video-video examiners for the dichotomously scored items, 

“Individual items” and “Times to complete procedures”.  However, there were better 

agreements between video-video examiners (than between live-video examiners) for the 

pass/fail ratings and the four global scores.  In light of the higher inter-rater reliabilities between 

video-video examiners than between live-video examiners, the ISCS assessments of EMST 

higher-levels skills were based on video reviews.  The decision to base the ISCS findings on 

video reviews poses a methodological dilemma.  In order to assess skills retention over time, the 

assessments have to be conducted under identical conditions.  As the original ISCS was 

conducted by live examiners and the present study is based on assessments of video examiners, 

the findings presented do not represent a longitudinal (i.e. retention/loss of skills) but rather a 

cross-sectional assessment (i.e. pass/fail) study of EMST skills. 

 

The outcomes of the ISCS assessment of higher-level skills could be challenged on the grounds 

that general practitioners were assessed on three different scenarios.  It could be claimed that the 

outcome was scenario-dependent as only three doctors failed in the more commonly 

encountered25, 188, 211 motor vehicle accident scenario (ISCS 1) compared to seven who failed the 

less commonly encountered crushing injury scenario (ISCS 3).  However, it is felt that the ISCS 

assessment was valid given that: 

(a) general practitioners were randomly allocated to the ISCS rotation of practice/critique and 

assessment scenarios; and 

(b) no general practitioner failed the ISCS solely because of the scenario differences 

described in Table 4.2.  For example, no general practitioner failed ISCS 1 solely for 

failing to consider the patient’s pregnancy status while no general practitioner failed ISCS 

3 solely for failing to protect the patient from hypothermia.  The main reasons for failing 

the ISCS assessments were due to the general practitioners’ lack of adherence to priorities 
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(i.e. ABCDE), lack of organisation and poor attitude to major trauma management rather 

than failing to address individual items like considering the patient’s pregnancy status or 

protecting the patient from hypothermia. 

 

Twelve of the 24 general practitioners (i.e. half) failed the ISCS assessment of EMST higher-

level skills.  These findings suggest the need for EMST refresher training in the higher-level 

skills.  However, the general practitioners’ need for EMST refresher training could not be 

predicted from their perceived confidence levels and background factors (i.e. number of major 

trauma cases managed, number of years since completing the EMST course, attendance of an 

EMST refresher course). 
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5 ASSESSMENT OF TRAUMA MANAGEMENT EXPERIENCES AND 

REFRESHER TRAINING NEEDS USING FOCUS GROUPS 

 

5.1 Introduction 

The focus group is a form of qualitative research method in which the facilitator asks research 

participants specific questions about a topic in group setting.  It is typically conducted in small 

groups of six to twelve people.  Focus groups, unlike individual interviews, provide the added 

dimension of interactions among members in order to generate research data.  In conducting the 

focus group, emphasis is placed on the interaction among group members.  Instead of the 

facilitator asking questions, group members are encouraged to communicate with one another, 

exchange ideas and comment on each others’ experiences or points of view.212-215 

 

In this study, focus groups were conducted immediately following the initial survey case-study 

(ISCS) in order to explore the trauma management experiences and the EMST refresher training 

needs of these general practitioners.  The findings will complement and expand the broader 

results from the postal survey and ISCS described in Chapters 3 and 4 respectively. 

 

5.2 Aims 

The aim of the focus groups was to get an in-depth view of the general practitioners’ trauma 

management experiences, EMST skills levels and EMST refresher training needs based on the 

ISCS they had just completed. 

 

5.3 Methods 

Focus groups were conducted following the ISCS assessment described in the preceding 

chapter.  The schedule for running the focus groups is shown in Table 5.1.  Two focus groups 

were held for each workshop with each group having six general practitioners.  Focus groups 1 
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and 2 (FG1 and FG2) were conducted in October 2005 while focus groups 3 and 4 (FG3 and 

FG4) were conducted in July 2006. 

 

5.3.1 Focus group schedule 

The 24 general practitioners were asked reflect on the ISCS they had just completed and to 

discuss their trauma management experiences, EMST skills levels and EMST refresher training 

needs.  The facilitator was instructed to allow free-flowing discussions on these issues.  Each 

focus group lasted for 30 minutes (Table 5.1). 

 

 

Time (hours) Type ISCS 1 ISCS 2 ISCS 3 

0900 Practice/critique GP 1 and 2 GP 3 and 4 GP 5 and 6 

0930 Practice/critique GP 5 and 6 GP 1 and 2 GP 3 and 4 

1000 Assessment GP 3 GP 5 GP 1 

1015 Assessment GP 4 GP 6 GP 2 

1030-1100 Focus group for GPs 1 to 6 

1100 Practice/critique GP 7 and 8 GP 9 and 10 GP 11 and 12 

1130 Practice/critique GP 11 and 12 GP 7 and 8 GP 9 and 10 

1200 Assessment GP 9 GP 11 GP 7 

1215 Assessment GP 10 GP 12 GP 8 

1230-1300 Focus group for GPs 7 to 12 

Table 5.1:  Rotation of general practitioners through ISCS scenarios and focus groups 

The focus groups were repeated for GPs 13 to 24 in July 2006. 

GP/GPs=general practitioners 

 



 

 101

5.3.2 Size of each focus group and number of focus groups 

Each focus group was limited to six general practitioners, in-line with current literature 

recommending groups of 6-12 participants.213, 216  Both small (<6 participants) and large (>12 

participants) focus groups have potential problems.  For example, a small group could be 

dominated by one or two people while a large group could be harder to manage.  In terms of 

number of focus groups, three to five groups are usually needed to achieve saturation.217, 218 

 

5.3.3 Focus group transcripts analysis 

All four focus groups were recorded on a digital voice recorder and transcribed whilst 

maintaining participant anonymity.  Transcripts were analysed for background factors, trauma 

management experiences, perceived confidence in EMST skills and EMST refresher training 

needs.  Transcripts relating to the “EMST refresher training needs” were analysed based on 

Miller’s assessment framework69 and Carley and Driscoll’s adaptation of the Principles of Adult 

Education70 for trauma education.  Miller proposed the “knows”, “knows how” and “shows 

how” of education which represent classroom events and thus assessed under the Principles of 

Adult Education.  These principles state that trauma education would be effective if: (a) 

objectives are defined and goals set (“goals defined”); (b) the content is relevant to the doctors’ 

practice (“relevant”); (c) the student (i.e. doctor) is involved in the education process (“student 

involvement”); and (d) positive feedback/reflection on the learning experience is given 

(“feedback”).70  The “does” of Miller’s assessment framework, which represents events in the 

clinical environment, was analysed separately.  The schematic of this analysis is shown in 

Figure 5.1 below. 
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Figure 5.1:  Framework for analysing focus groups transcripts relating to EMST refresher 

training needs 

This is made up of Miller’s assessment framework69 and Carley and Driscoll’s adaptation of the 

Principles of Adult Education for trauma education70. 

 

5.3.4 Ethical considerations 

Approval was obtained from the Human Research Ethics Committee at The University of 

Western Australia to conduct the focus groups.  General practitioners were aware of the voice 

recordings and signed a consent form before proceeding. 

 

5.4 Results 

The focus group transcripts were analysed for background factors, trauma management 

experiences, perceived confidence in EMST skills and EMST refresher training needs. 
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5.4.1 General practitioner background 

The demographics of these 24 general practitioners were presented in the previous chapter, and 

are further complemented here with the focus groups transcripts.  As described in the previous 

chapter, these general practitioners cared for an average of 10 major trauma cases in five years 

(i.e. two major trauma cases per year) and this is reflected by: 

“I don’t know about everyone else, but you might only get two or three major 

traumas a year...”  (FG3 general practitioner) 

 

“…it’s now four years since I did a refresher and I haven’t done any major 

resuscitation for three years and even before that was a bit uncommon…”  (FG4 

general practitioner) 

 

Similarly, many of the general practitioners were involved in hospital work where they were on-

call to manage emergencies such as the major trauma patient.  For example: 

“Well, I’m a GP so I’m at hospital on-call for emergencies.”  (FG4 general 

practitioner) 

 

Many general practitioners came with their own experiences, for example those with a 

background in anaesthetics spoke of the ease of performing an intubation: 

“So the people who’ve done anaesthetic training, the actual intubation bit is like 

riding a bike.”  (FG3 general practitioner) 
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5.4.2 Trauma management experiences 

General practitioners were involved in managing a range of major trauma cases like victims of 

motor vehicle accidents (given the poor road conditions and high speed limits in rural areas), 

burns and rural sporting activities (e.g. abseiling).  For example: 

GP 1: “…it's car accidents, rollovers, they just happen every week.” 

GP 2: “I had three rollovers and the abseiling accident and a little baby who 

pulled the kettle over itself and got 40% burns…” 

GP 3: “Yeah multitrauma, because of all that gravel road and all the tourist 

they always roll themselves over the gravel.”  (FG2 general 

practitioners) 

 

Given the tyranny of distance (e.g. half an hour to the nearest hospital), much of the major 

trauma management focused on assessing, resuscitating according to EMST principles and 

transferring the patient to another hospital.  General practitioners were also concerned about 

missing injuries in the patient.  For example, as described by the general practitioners: 

GP: “Out at a small town on a major highway patrolling about 150km of 

road, about six a year, but often it's multiple casualty, so six 

reasonable crashes, but probably seriously injured, two to four a 

year.” 

Facilitator: “How close is your nearest hospital?” 

GP: “Half an hour, so we just stabilise and that stuff.  But the process if 

someone had a rollover, they're not critically injured but still the 

process is great, to help you make sure you don't miss the subtle 

pneumothorax that's going to tension before it hits Country Town X 

[name removed] or to make sure you are thinking they could have 

subtle bleeding, even though they're not obvious…”  (FG2 general 

practitioner) 
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“I think that the absolute essentials for emergencies is that you have to be able to 

get intravenous access and you got to manage an airway and they are the two most 

important things because anything else someone can talk you through…”  (FG3 

general practitioner) 

 

Given the long travelling distances, harsh rural conditions (e.g. cold temperatures) and the need 

for urgent resuscitation, some of the major trauma management procedures were undertaken 

with ingenious improvisation.  In this example, a general practitioner described the insertion of 

an intraosseous needle in a 44-year old patient.  This is interesting as insertion of an 

intraosseous needle is usually performed in children.  As described by the general practitioner: 

“The only intraosseous I’ve ever used was on a 44-year old woman who had bones 

like ivory, she needed IV access and it worked very well.  Basically she was an 

epileptic and she had collapsed and fallen into a fire… it was a pretty freezing 

place, she had no peripheral veins at all, she was just shut down so I couldn’t… 

and out came a bang into the lower end of the tibia from the medial aspect, put in 

the sux [succinylcholine], in with the midaz [midazolam], in with the panc 

[pancuronium], in with absolutely everything that I needed and it worked 

beautifully, and I surrounded the whole thing with a plastic cup with the bottom cut 

out and mounds and mounds, took her into Perth.  You don’t get many people 

coming in with intraosseous, but it works and never underestimate it because you 

got one of those…”  (FG3 general practitioner) 
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General practitioners described the poor or lack of radiology facilities in rural areas.  One of the 

problems faced was clearing the major trauma patient of a cervical spine fracture.  In many 

cases, patients were treated as if they had a cervical spine fracture and were transported over 

long distances with a cervical collar left in place.  Another problem faced by rural general 

practitioners was the poor quality of radiology facilities.  General practitioners had to make a 

diagnosis from poor quality radiology films, in many cases they erred on the side of caution.  

Examples of transcripts included: 

“I can’t do cervical spine X-rays, so not even going to take the collar off…”  (FG3 

general practitioner) 

 

“The other thing is the quality of X-ray in small country Emergency Departments 

is often a bit dodgy, so you have to actually know when it's a dodgy film as well 

when it's a dodgy patient…”  (FG2 general practitioner) 

 

GP 1: “…we don't have the X-rays around here so they just get sent off to 

Country Town Z [name removed] and get X-rayed and if they say it's 

fine then they can take the collar off and that's it.” 

GP 2: “Oh yeah, absolutely, we can't do cervical films, we get them half an 

hour down the road, so anyone with a suspected fracture gets treated as 

if they've got one and then occasionally they have…” 

GP 3: “I've in the past sent people that have no fractures; they had X-ray done 

at some stage, shows fractures.  Then those you think definitely have 

fractures, no.  So they've all got fractures, I just think you can't afford 

not to do that…”  (FG2 general practitioners) 
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General practitioners also spoke about problems with the lack of medical supplies and 

equipment: 

GP 1: “I think we did get the Breslow tape, I'm not sure if we've got 

Gelofusine in.  I think we've still got Haemaccel, warming stuff we 

don't have, and we've got some money to get some new stuff.  Our 

wonderful government has dished out some money, so I think we'll 

be investing in some warming stuff, and we're not geared up at all 

for headboards and tapes, that was actually news to me, I thought 

stiff collars were sufficient if they were correctly applied…” 

Facilitator: “Do others of you have some of the equipment or bandages or 

stuff?” 

GP 2: “I don't actually have those particular types you are referring to, 

no.”  (FG2 general practitioners) 

 

General practitioners spoke of the support they received from their medical colleagues when 

managing the major trauma patient.  For example, general practitioners received support from 

doctors in the Emergency Department, or advice from the Burns Unit, or support from 

teleradiology services.  Furthermore, in country towns with more than one doctor available, they 

could rely on the support of the other doctors.  Example transcripts included: 

“…doctors in the Emergency Department are often very helpful when you call… 

and for me most times the often safest thing to do, because they do it everyday and 

they will help you…”  (FG1 general practitioner) 

 

“There’s a very good line of advice… Burns Unit… you can ring someone and 

they’ll talk you through it.”  (FG3 general practitioner) 
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“…we have recently started the use of digitised film, that means the films are taken 

and the radiographer puts it through a machine which then can go down the wire 

to anywhere in the world… so it means therefore that most of the hospitals in this 

region we can make a request for an urgent report and that will come back within 

an hour, so I think that's a great way forward…”  (FG2 general practitioner) 

 

Dr 1: “The other thing I find certainly very useful and is that if you've got 

more than one doctor in town is to, and certainly those with skills, 

then you get on with them is to actually not be frightened to call 

someone in.  And certainly where we are there's usually no dramas 

at all, if you run into a spot of bother you just tell them there's this 

going down with this...” 

Dr 2: “So there's always someone you can call upon?” 

Dr 1: “Usually.”  (FG2 general practitioners) 

 

As a further example, a general practitioner described the support from the local surgeon and 

ambulance officers in managing a major burns patient: 

“As far as presenting with a very major burn, I was involved in one… he was 

completely incinerated.  The ambos [ambulance officers] came and took him to the 

GP so then they turned us north of Country Town Y [name removed].  The guys got 

access via his femoral vessels, that was the only access, he was 90 plus percent full 

thickness burns when we got him, we flew him to Country Town Y, he was on air 

mattress, one of the local surgeons had done escharotomy and had an IV access… 

we could put dots on him, we couldn’t put an oximeter probe anywhere because 

there was nowhere to put one, he was burnt all over and we transferred him 

down… unfortunately he died.”  (FG3 general practitioner) 
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5.4.3 Perceived confidence in EMST skills 

The EMST course provided general practitioners with the skills to manage major trauma 

patients.  General practitioners were more confident of managing major trauma patients 

following the EMST course.  The benefit of the EMST course was described by one of the 

general practitioners: 

“I’ve had a bad run with patients’ airways, the two most recent ones I’ve had to 

manage, one had a fractured jaw and one had a fractured larynx, it was really a 

nightmare.  One I did before I’ve done this course and one I did afterwards.  And 

the one I did after I finished this course I felt a lot better about it because I sort of 

think oh my God they don’t have an airway, OK I thought, they don’t have an 

airway, can’t change the fact that their jaw’s fractured, and more or less step by 

step approach as opposed to basically trying to…”  (FG3 general practitioner) 

 

The current level of EMST skills was a reflection of their infrequent exposure to major trauma 

cases.  For example, one general practitioner felt that his/her skills were not at the level they 

used to be when he/she managed more major trauma patients than at the present time.  

Furthermore, there was a limit to the value of attending these types of courses as general 

practitioners did not have exposure to clinically relevant cases.  For example: 

“…I used to do more procedures than I do presently, and if I look at what I do now 

if I have to do some of those things that I used to do, I would be taken aback, I 

wouldn’t do it as smooth as I used to.  So I would feel like I could do chest tube and 

tension pneumothorax, I did one in the last three years, previously I used to do 

quite many.  I haven't done a central line insertion since 2002.  And then if I have 

to do those things now it's not going to be as smooth as I used to do…”  (FG1 

general practitioner) 
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“…you look at the cervical spine X-ray and stare at if for a long time and you are 

not really sure whether there are some subtle signs of a cervical fracture there that 

you are missing.”  (FG2 general practitioner) 

 

“I’m actually at this stage where there’s a limit to how much courses can do for me 

because I’ve done so many.  It is about the whole problem with working in rural 

areas, maintaining your skills and not to work at the edge of your skills, it’s hard to 

sort of get the momentum.”  (FG3 general practitioner) 

 

“Our main problem is lack of exposure; these are all the scenarios that we are 

likely to meet maybe once in a life-time, even in a busy country centre.  Of course 

would like to be much better than I am but there is a problem of just not having 

enough practise.”  (FG4 general practitioner) 

 

The perceived confidence in EMST skills was also associated with the general practitioners 

professional isolation from medical colleagues, such as not knowing how they would perform in 

relation to their peers: 

“…you don't do it very often so you are nervous when you do it and wondering 

someone else might do it more swiftly…”  (FG2 general practitioner) 

 

“…I think that I was really hopeless and then you find out other people feel the 

same…”  (FG3 general practitioner) 

 

5.4.4 EMST refresher training needs 

The training needs were analysed based on Miller’s assessment framework and the Principles of 

Adult Education with categories of “goals defined”, “relevant”, “student involvement”, 

“feedback” and “does”.69, 70 
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5.4.4.1 Goals defined 

Although general practitioners infrequently managed major trauma victims, they felt that the 

EMST skills were important and that they should be prepared to manage these patients: 

“If you had to do it can you do it because these are life-saving skills that have to 

come at the finite level, it should be something we just need to do when we need to 

do it”  (FG1 general practitioner). 

 

“…can foresee a time in the short to medium future where we could need and we’d 

like to feel more comfortable about doing it.”  (FG4 general practitioner) 

 

However, they had differing views on the desirable interval for an EMST refresher course with 

some feeling that it should be done yearly while others felt that it depended on how often they 

used these skills: 

“…I personally think we need to be doing them yearly.  People have to do their 

first-aid updates yearly, people like registered nurses and health workers and I 

think if we are expected to be first line for emergency trauma in the country we 

should be practising this yearly too.”  (FG1 general practitioner) 

 

“I think how often is different in each person and with people have already 

mentioned, depends on how frequently you are doing things.”  (FG1 general 

practitioner) 
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5.4.4.2 Relevant 

Most general practitioners felt the relevant components of the EMST refresher training were the 

practical/procedural skills, especially those that are rarely-used such as cricothyroidotomy, 

inserting chest tubes, interpreting chest X-rays: 

“…I think often where one needs more refresher courses are the things that you 

are not doing regularly, so it depends a little bit on your background… whereas if 

you are seeing it a lot more often you don't need much refresher, you just might 

want to do some certain type of practical skills, like you haven't intubated for a 

while so you'd want to focus on that…”  (FG1 general practitioner) 

 

“You can say look how to do this, how to do that in theory, we know that from 

basic medical training but can you really do it, you know cricothyroidotomy.”  

(FG1 general practitioner) 

 

“Well for me it was probably more the chest tubes because I don't do a lot of them, 

but I am very aware they might be coming and perhaps more than technically the 

tube itself is recognising particularly if I don't have X-ray facilities.  Whereas the 

head injury, while it's challenging in my particular situation, I seem to be seeing a 

lot of those and managing them for transfer to the Flying Doctor…”  (FG1 general 

practitioner) 

 

“…he had multiple fractures and I couldn't find a fracture on his cervical spine 

and I was distressed, I didn't know if he had one so I sent him down to Perth as if 

he had a fracture, but practising those kinds of things, I think the really critical X-

rays, knowing them a bit I'll be more confident of them…”  (FG2 general 

practitioner) 
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“Airway management for me is the most scary, some of it I relate completely to 

what you say because you can do all these courses in the world and intubate any 

amount of dummy you actually need a person to intubate”  (FG3 general 

practitioner) 

 

“…for me what would be most useful is the actual practicality, like putting in a 

chest drain which I haven’t done for 20 years, some kind of simulation of just 

running through the steps…”  (FG4 general practitioner) 

 

However, a few general practitioners commented on their need for training in the EMST 

systematic approach (i.e. ABCDE) rather than the practical/procedural skills: 

“I’m actually very happy with airway management within my skill thing… and 

have a solid background in anaesthetics from early on but one of the best things 

about the courses is that prioritising and going through the sequence.”  (FG3 

general practitioner) 

 

“…it’s now four years since I did a refresher and I haven’t done any major 

resuscitation for three years and even before that was a bit uncommon, and I’m 

pleasantly surprised that yes I need some systematic revision…”  (FG4 general 

practitioner) 

 

A few general practitioners commented on their practical/procedural skills over the systematic 

approach or higher-level skills: 

“Whereas if you are seeing it a lot more often you don't need much refresher, you 

just might want to do some certain type of practical skills, like you haven't 

intubated for a while so you'd want to that, focus on that rather than going through 

the full ABCDE, all of that kind of management which you might do a lot, not 
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because you are doing trauma but you are seeing medical emergencies and it's the 

same system just not traumatic injuries but same type of management.”  (FG1 

general practitioner) 

 

“…I’ve got the hang of the protocol near as damn at seven years down the track I 

think that’s a dead issue.  The main priority needs to focus more, not on the 

protocol issues, but the actual physical skills station type…”  (FG4 general 

practitioner) 

 

5.4.4.3 Student involvement 

Much of the general practitioners’ continuing medical education appeared to be self-directed 

with many actively involved in arranging their own training, such as courses, workshops and 

hospital placements (e.g. in the Emergency Department): 

“I tend to go to bigger hospitals for upskilling, sometimes I check the Internet to 

look for places where there are openings offering courses and bookmark websites 

where one can always get workshops and courses for upskilling…”  (FG1 general 

practitioner) 

 

“I always enjoy the opportunity to go and work in areas, say I want upskilling in 

emergency medicine to actually go to an Emergency Department where there is 

other stuff on.  You may not end up seeing exactly the areas that you want to but 

at least when you are used to working in an isolated situation just by yourself you 

could go oh yeah that is how well I would have managed, how well I would have 

done that and so it’ll give you a bit of confidence as well and managing stuff.”  

(FG1 general practitioner) 
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However, others commented on the limitations of the Emergency Department in terms of the 

lack of involvement due to the unpredictable nature of patient presentation and competition 

amongst doctors for access to patients: 

“They [the Emergency Department] don’t intubate that often… there’s 

competition for everybody else who wants to learn.  So I think in terms of airway 

management that’s still in theatre where you can go and learn to intubate…”  

(FG3 general practitioner) 

 

“I think if you didn’t do a course like this and you were a country GP, your only 

other exposure is Emergency Department hospital trauma which is a world away, 

you know there’s 15 doctors fighting to get to touch.”  (FG3 general practitioner) 

 

General practitioners also mentioned their active involvement through training within the 

Anaesthetic Department or Operating Theatre:   

“And in an emergency other than cold feet even when it’s just you in the control, 

you must be able to do that, like you actually need the real thing.  I know you can 

only give a course but I think for me now the most useful thing to do would be to go 

and do two weeks in an anaesthetic thing where they actually did intubation, to 

give any anaesthetic, you know they all put down laryngeal mask now… so really 

in terms of airway management I think that’s still in theatre where you can go and 

learn how to put a tube in.  So I don’t think learning how to intubate someone in an 

Emergency Department is actually a good idea because you want to get the tube in 

the right spot.”  (FG3 general practitioner) 

 

General practitioners felt that their practical/procedural skills training needs could be met by 

using simulators such as SimMan and simulator facilities within the Clinical Training and 
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Education Centre (CTEC) at The University of Western Australia thus avoiding the use of 

animals or compromising patient safety: 

“…I did a critical incident workshop and the SimMan they had was very good.  

You can cannulate it, you can intubate it, you had the computer control, so it was 

talking to you, it was moving.  Now if you can't get live animals and actually 

practise that way I would have thought on those sort of models we could practise 

quite a lot, we could do tubes, could intubate, you could do your IV and I imagine 

they could prepare the trachea to do that…”  (FG1 general practitioner) 

 

“When I was a student many many years ago now, it used to be policy that when 

anyone died in casualty, the residents used to nip in and practice intubation and 

things like that.  It's not allowed now.  In those days everyone did it because it was 

the time to practice your skills to benefit the living but nowadays it's certainly not 

PC [politically correct].”  (FG1 general practitioner) 

 

“…do it by skills stations and see if we can be technologically clever about how we 

do this so that we’re not using sheep and I think that’s where doing all this sort of 

stuff through CTEC might actually be useful because they’ve already got a lot of 

simulations experience there and that seems to be a logical place to start…”  (FG4 

general practitioner) 

 

“…I think it would be appropriate to involve CTEC in the process to see if we can 

develop ways of teaching these practical procedures by simulation that doesn’t 

involve sheep…”  (FG4 general practitioner) 
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Several general practitioners also spoke about passive involvement, where threatening aspects 

of the course could be minimised: 

“The ones we want to reach are the ones who haven’t got the confidence, the ones 

who are afraid to do these courses, the ones that would love to have that exposure 

without being exposed to stress and giving examples like, if these guys came 

around and we’re asking the GP just to sit in, observe what’s going on and just 

watch, I mean doctors will get a great hit out of that, they don’t have to participate, 

they don’t have to examine and they’re learning by osmosis without having to put 

hands-on, and then if they want to take it to another level that’s fine, but at least 

they are exposed to the fact ABCDE, back ABCDE, back ABCDE, back ABCDE.”  

(FG4 general practitioner) 

 

5.4.4.4 Feedback 

General practitioners also suggested supervised practice on anaesthetic lists where they 

performed airway management procedures on patients prior to surgery under the guidance of a 

supportive clinical mentor who paid attention to their clinical placement: 

“…and also recognising that the Anaesthetic Department, their responsibility for 

that week is for you, not to be behind the registrar who is also trying to get in, so 

you’re actually there and their priority is to upskill you, not just sort ah yes he’s 

just here for sort of a weekend.  And if there’s enough scope to focus on you so that 

you say look I really do need to learn intubation because with any anaesthetic list 

there’ll be one or two people who can be intubated who are there for that list, 

without any harm or anything it’s quite a good option.  If the person in charge 

knows that’s what you need and there’s enough importance given to your 

placement, so you’ve just not a hang around, not you are just there kind of 

observing and the clever registrars are doing…”  (FG3 general practitioner) 
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The importance of feedback from the teaching materials was commented by these general 

practitioners.  For example, the response (e.g. inflating lung) following a successful intubation 

assured students that they had successfully performed the procedure.  General practitioners also 

spoke about the need for feedback following trauma management.  For example: 

“See that sort of practical like when we originally did our EMST on the sheep… it 

was something that was moving, not moving as in pain but you know the lungs 

were moving, the heart was moving and you got a response sort of thing, didn’t 

you.  You could see response, it wasn’t just someone saying OK you’ve put your 

chest tube in and the lungs have inflated type thing.”  (FG3 general practitioner) 

 

“So that helps and sometimes also when you speak to them and say look I had a 

case like this yesterday and I'm not sure, you know, I did all the right things, you 

know, even though the patient is gone now but it's good to use the opportunity to 

upskill yourself.”  (FG1 general practitioner) 

 

5.4.4.5 “Does” 

General practitioners felt that the EMST refresher training should reflect the actual conditions 

(“does”) of a major trauma resuscitation.  The “does” of a major trauma resuscitation is not 

reflected during the ISCS assessment (“shows how”).  Two important issues that emerged were 

team work and multiple trauma management. 

 

The issue of team work with nurses, ambulance officers and hospital personnel was voiced by 

these general practitioners.  General practitioners felt that they did not work in isolation and 

needed to work in a team situation with nurses, ambulance officers and hospital personnel.  

General practitioners also spoke about their experiences about working with nurses who had no 

experience in managing the major trauma patient.  Example transcripts included: 
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“…we are looking at ourselves in isolation but really are we in isolation?  It’s 

really how you build that critical team and that team may only work on some of 

these things, like the chest, once or twice a year… it’s really how the team get on 

doing this, the nurse who hasn't been around for a while even just to cricoid 

pressure, even with drips and all these things.  If you get a good nurse, a good 

health worker you’ll go nicely but if you get inexperienced people it’s like a clumsy 

procedure…”  (FG1 general practitioner) 

 

“I said to the nurse, well I'll have the Guedal airway, I'll have the laryngeal mask 

and I’ll have the tubes ready because if I can't get a tube in I'll get a laryngeal 

mask so at least I can get some air in or things like that.  But she said what's a 

laryngeal mask look like? And this was my assistant… so and then I needed a few 

drugs, and so, oh have we got those here?  And so you know you just go urgh.”  

(FG2 general practitioner) 

 

“…I’ve done trauma with experienced nurses and I have done trauma with nurses 

where I’ve literally had to say that’s on the third shelf and can you get it for me?  

The difference is huge because you just can’t write down in the manual what 

they’re doing…”  (FG3 general practitioner) 

 

“Yeah, if it’s in the country area, even the orderly gets in on the act too, so long 

it’s two or three of you everybody pitches in… and I mean we talked a lot about 

simulation, if you actually could simulate like that sort of stuff much better and if 

you are having a travelling road show like that, I reckon you’ll get some really 

good quality out of it.”  (FG4 general practitioner) 
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Given the importance of team work in early trauma management, general practitioners were 

unanimous on the need to involve nurses, ambulance officers and hospital personnel in the 

training.  They felt that the EMST course does not teach a team-based approach to major trauma 

management.  For example: 

“…one of the flaws in EMST and its approaches is that it's not team-based.  It's 

very much doctor-based and that's useful initially, but I think that maintaining the 

skills of the team and that managing in the country we need to have much more 

team-based approach and modules of teaching that you can use, which is 

standardised, repeated around the country, that you know, is the best thing to 

procure.”  (FG1 general practitioner) 

 

“I might spend some time with my ambulance officers, upskilling them in terms of 

putting on those collars because they actually never seem to get them on right in 

the first place…”  (FG2 general practitioner) 

 

“…if your nurses could observe is useful too, not just your education point of view 

but more from your practice point of view.”  (FG3 general practitioner) 

 

“The other thing is perhaps getting nurses involved because there’s a lot of trauma 

management, well all trauma management is a team thing and say just pick a place 

like Northam or Narrogin, if you went and did a course in Narrogin hospital with 

all the doctors around and as many nurses as you could get, doing some kind of 

team work scenario, I think that would be really useful.”  (FG4 general 

practitioner) 

 

General practitioners also discussed the need for training in the management of multiple major 

trauma victims especially with the number of high-capacity transport vehicles (e.g. buses, 
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trains) passing through their local town.  They wanted multiple trauma scenarios which they 

could train with the local town.  For example: 

“And one of the things is sometimes to just go through the overwhelming scenario 

where you do get seven people out of a bus in your little ED [Emergency 

Department] that's got two bays, so you are resuscitating one patient in X-ray and 

two in the corridor and one on the floor, on trolleys and you haven't got enough 

oxygen, it wouldn't be a bad idea to just be able or just go through something 

overwhelming like that and work out who can do what when the doctor can't tube 

seven patients at once.  And you know, that's horrendously complicated but we'll 

succumb to it, have to deal with at some stage probably, overwhelming number of 

casualties, it would just be nice for the town to actually know where the resources 

are.”  (FG2 general practitioner) 

 

“…we actually don't even have any major accident scenarios which hospital 

probably should do.  We have trains coming in, lots of trains coming in, we have 

lots of buses so to have a major bus rollover or something like that, probably will 

happen one day, but they don't run through emergency or scenarios.”  (FG2 

general practitioner) 

 

“There was an interesting case scenario like that, little town that was near a fairly 

busy highway, lots of accidents were happening, it was a reasonable size hospital 

and the chief consultant in terms of looking after A&E [Accident and Emergency] 

insisted on having every six months a scenario for bus crash, so it was well oiled 

and people getting fed up with this, we never have bus crash at all, why are we 

doing this all the time, and they had a bus crash and it just ran smoothly and they 

thought yeap that's why we...”  (FG2 general practitioner) 
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5.4.5 Limitations of this study 

One of the limitations of these focus groups was the self-selected nature of the participants.  It is 

possible that general practitioners who participated in the focus groups had a keen interest in 

major trauma management while those who might require further EMST training or felt 

threatened would not have participated.  For example, as remarked by one general practitioner: 

“I’m aware that we are sort of like in a sense self-selected because I think that a 

lot of our colleagues that will require a lot of assistance along these lines find 

these sort of situations very threatening and I sometimes think I’m mad to subject 

myself to this and somehow we got to be able to get these colleagues so that they 

can come and upskill and refresh…  I think if you want useful information you need 

to go out to the GPs themselves, the ones who don’t come.”  (FG4 general 

practitioner) 

 

In addition to the limitation of the focus groups, the weakness of the ISCS assessment 

(described in the previous chapter) was discussed by the general practitioners: 

“The thing I find most challenging is it’s very easy sometimes in the simulated 

cases/casualty [ISCS] to say I would put in a chest tube, I would put in a wide bore 

needle to drain a tension pneumothorax.  It's the actual doing because we don't get 

practise for it in most general practice situations...”  (FG1 general practitioner) 

 

“It's not the play-acting, I don't mind the play-acting but it's just everything is not 

where it's supposed to be and not where you know and that's the hardest thing…”  

(FG2 general practitioner) 

 

“The scenarios [ISCS] are useful I think, it’s a bit difficult when you’re actually 

acting as actually doing as well it’s a little bit different.”  (FG4 general 

practitioner) 
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5.5 Summary of findings 

The four focus groups provided rich qualitative information on the general practitioners’ trauma 

management experiences, perceived EMST skills levels and EMST refresher training needs.  

Much of the demographics described in the previous two chapters, like diverse training 

backgrounds and lack of relevant clinical exposure to major trauma cases, were reiterated in the 

focus groups.  For example, most of these general practitioners worked in rural hospitals where 

they were on call for emergencies and many had managed victims of motor vehicle accidents.  

The focus groups also confirmed that these general practitioners managed around two major 

trauma patients a year.  This is quite small in comparison to previous overseas studies which 

suggest that doctors need to manage at least 50 major trauma cases a year to maintain these 

skills.  Therefore, it is not unexpected that their perceived lack of confidence in EMST skills 

was associated with the infrequent management of major trauma cases.  The general 

practitioners’ trauma management experiences are characterised by the geographical isolation 

and lack of medical supplies and equipment.  As a result of the geographical isolation, 

management of major trauma patients is centred on assessment and resuscitation according to 

EMST principles followed by transfer to a higher-level hospital for definitive care.  In assessing 

and resuscitating the major trauma patients, general practitioners relied on direct and indirect 

support (e.g. telephone support from Emergency Department or Burns Unit, teleradiology) from 

medical colleagues.  In some instances, general practitioners faced the challenge of not having 

proper radiology services or medical supplies (e.g. Gelofusine) or equipment (e.g. warming 

equipment, headboards, tapes). 

 

The EMST refresher training needs of these general practitioners were analysed using Miller’s 

assessment framework69 and Carley and Driscoll’s adaptation of the Principles of Adult 

Education70.  The training needs were looked at in terms of defined goals (“goals defined”), 

relevance to their needs (“relevant”), involve student participation (“student involvement”), 

feedback provided (“feedback”) and actual conditions (“does”).  In terms of “goals defined”, 
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there was no consensus amongst general practitioners on the desirable interval for the EMST 

refresher training although they infrequently managed major trauma cases.  Similarly, general 

practitioners could not agree on the content (“relevant”) of the refresher training.  Some general 

practitioners felt a need for training in the rarely-used practical/procedural skills (e.g. 

cricothyroidotomy, inserting chest tubes, interpreting chest X-rays), while others felt a need for 

training in the systematic approach (i.e. ABCDE) to major trauma management.  General 

practitioners also wanted to be actively involved in the training process (“student 

involvement”).  They preferred training in places like the Anaesthetic Department, Operating 

Theatre or clinical simulation facilities where there were more opportunities to practice their 

skills compared to the Emergency Department where there was competition amongst doctors for 

access to patients.  As part of the student involvement, general practitioners wanted feedback 

(“feedback”) from the clinical mentors or course instructors.  Finally, in terms of the actual 

conditions (“does”), general practitioners voiced the importance of team work (by involving 

nurses, ambulance officers and hospital personnel) and training for multiple trauma 

management.   

 

The limitation of this study was the possible self-selected nature of the participants.  It is likely 

that general practitioners who participated in these focus groups had an active interest in this 

area, and the results are likely to represent views of general practitioners who are more 

confident in their EMST skills. 
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6 ANALYSIS OF SUPPORTING DATA FROM THE WESTERN AUSTRALIAN 

TRAUMA EDUCATION COMMITTEE (WATEC) DATASETS 

 

6.1 Introduction 

In Western Australia, the planning and delivery of trauma education is the responsibility of the 

Western Australian Trauma Education Committee (WATEC).  This committee was previously 

known as the State Trauma Education Committee.  WATEC previously conducted a Trauma 

Needs Analysis for general practitioners (Appendix F) and nurses (Appendix G) in Western 

Australia as part of its delivery of the Western Region Rural Trauma Course (WRRTC).  This 

course was developed in recognition of the difficulty in accessing educational opportunities 

which requires doctors to be out of their community for a prolonged period of time and the 

expenses to cover travel, accommodation and locum cover.  This portable one-day course 

addresses the issue of team work approach to major trauma management (as discussed in the 

focus groups in the previous chapter) by involving doctors, nurses and volunteer ambulance 

officers in the training process.  The course embraces many of the principles espoused in the 

EMST programme by covering topics like initial assessment, head injury, pain management, 

paediatric trauma, chest and abdominal injuries (Appendix H), with emphasis on rural and 

remote issues such as sparse population, limited medical facilities and the long transport 

times.219  As with EMST, course material is delivered through lectures, interactive tutorials, 

graphic demonstrations and practical hands-on skill stations.  The WRRTC was not designed to 

supersede the EMST course for medical participants but to provide interim training at the local 

level whilst waiting for places in the EMST course. 

 

6.2 Aim 

The aim of this study was to complement findings of the three earlier studies with related data 

from the WATEC datasets.  Data from the Trauma Needs Analysis were used to assess the 

trauma education needs of Western Australian rural general practitioners and nurses.  The 
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WRRTC evaluations will be used to demonstrate the course’s teaching effectiveness and the 

change in perceived confidence levels as a result of this course. 

 

6.3 Methods 

This study assessed the Trauma Needs Analysis and WRRTC evaluations conducted by 

WATEC.  The Trauma Needs Analysis and WRRTC evaluations have not been analysed in-

depth previously. 

 

6.3.1 Trauma Needs Analysis 

The anonymous four-page Trauma Needs Analysis was sent to all rural general practitioners 

(Appendix F) and nurses (Appendix G) in Western Australia in 1999.  The survey covered 

demographic details, courses attended, intentions to attend these courses and preferences for 

educational activities.  The nurses received a similar survey, however with minor modifications 

reflecting issues pertinent to nursing.  A total of 335 surveys were sent to rural general 

practitioners via the Divisions of General Practice.  This is in line with the AIHW estimate of 

371 general practitioners in rural and remote Western Australia at December 1998.121  A total of 

3598 surveys were sent to rural nurses via their local hospitals.  Data were analysed using SPSS 

for Windows Version 14.0.186 

 

6.3.2 WRRTC evaluations 

The evaluation forms looked at the views of a cohort of general practitioners (N=78), 

nurses/volunteer ambulance officers (N=125) and medical students (N=3) who attended 

WRRTC between June 2003 and August 2004.  The WRRTC evaluations for general 

practitioners included: 

(a) pre-course evaluation mailed to participants prior to the course (pre-course evaluation); 

(b) evaluation on course completion (course evaluation); 

(c) eight-week post-course evaluation (8-week evaluation); and 
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(d) six-month post-course evaluation (6-month evaluation). 

 

Nurses and volunteer ambulance completed the course evaluation and 6-month evaluation 

forms. 

 

The pre-course evaluation (Appendix I) and 8-week evaluation (Appendix K) had matching 

questions designed to measure the change in confidence levels following WRRTC.  The course 

evaluation form (Appendix J) was used to rate the teaching effectiveness of WRRTC.  The 6-

month evaluation (Appendix L) assessed students’ application of the WRRTC trauma skills and 

their refresher training needs. 

 

General practitioners were recruited through their respective Divisions of General Practice. 

Each year WATEC invites the Divisions of General Practice to book and schedule a WRRTC 

into their annual Quality Assurance and Continuing Professional Development (QA&CPD) 

programme.  The Divisions are then requested to assist in distributing advertising material to 

their general practitioner members while WATEC handles all the bookings and enquiries.  

WATEC also sent invitations through the Medical Directors of the main Emergency 

Departments in rural areas.  Nurses were invited through their respective hospitals, but as there 

are more nurses than medical practitioners, WATEC generally allocated one nurse per hospital 

or nursing post within the health region.  Volunteer ambulance officers were invited through 

their ambulance sub-centres but given the number of officers involved they are now recruited 

through more general advertising or word of mouth.  Each course is restricted to 24 participants 

to facilitate student-instructor interactions and to allow rotations through practical skills stations.  

There is generally a 50:50 split between doctors and nurses/volunteer ambulance officers. 
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6.3.3 Statistics 

Statistics were analysed using SPSS for Windows Version 14.0.186  Numerical data were 

analysed using the Wilcoxon signed-rank test for paired data.  Statistical significance was 

defined as p<0.01. 

 

6.3.4 Ethical considerations 

Approval was obtained from WATEC to analyse the Trauma Needs Analysis and WRRTC 

evaluation datasets. 

 

6.4 Trauma Needs Analysis results 

A total of 165 general practitioners replied to this survey giving a final response rate of 49%, 

while 522 nurses replied to give a very low response rate of 15%.  The very low response rate 

means that bias is likely and the results need to be treated with caution. 

 

6.4.1 Demographics of general practitioners and nurses who responded to the Trauma 

Needs Analysis 

The demographics of general practitioners who responded to the Trauma Needs Analysis are 

shown in Table 6.1.  Ninety-two percent (n=152) of general practitioners were involved in 

hospital work.  Fifty-five percent (n=90) of general practitioners had been at their present 

Regional Health Area for up to five years, 17% (n=28) for 6-10 years and 28% (n=47) for more 

than 10 years.  Fifty-seven percent (n=94) of general practitioners planned to stay at their 

present Regional Health Area for up to five years, five percent (n=8) for 6-10 years and 30% 

(n=50) planned to stay there for more than 10 years or for the long term.  Nineteen percent 

(n=32) of general practitioners planned to move to another rural location and 12% (n=20) were 

planning to leave the rural area for the metropolitan area, interstate or overseas. 
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 n (%, N=165 GPs) 

Work in hospital  

Yes 152 (92) 

No 10 (6) 

Not stated 3 (2) 
  
How long have you been in your current Regional Health Area?  

<1 year 21 (13) 

1-5 years 69 (42) 

6-10 years 28 (17) 

>10 years 47 (28) 
  
How long do you intend to remain in current Regional Health Area? 

<1 year 12 (7) 

1-5 years 82 (50) 

6-10 years 8 (5) 

>10 years/long term/permanent 50 (30) 

Don’t know/no response 13 (8) 
  
If you are changing your practice location, where do you intend to practice? 

Metropolitan 14 (8) 

Rural 32 (19) 

Interstate/overseas 6 (4) 

Other/retire/undecided 7 (4) 

No response/not applicable 106 (64) 

Table 6.1:  Demographics of general practitioners who responded to the Trauma Needs Analysis 

Percentages may not add up to 100% due to rounding; GPs=general practitioners. 

 

 

 



 

 130

The demographics of nurses who responded to the Trauma Needs Analysis are shown in Table 

6.2.  Fifty-five percent (n=286) of nurses had been at their present location for up to five years, 

13% (n=66) for 6-10 years and 31% (n=161) for more than 10 years.  Eleven percent (n=56) of 

nurses planned to stay at their present location for up to a year and 24% (n=124) planned to stay 

there for the long term.  Twenty percent (n=102) of nurses planned to move to another rural 

location and 12% (n=65) planned to relocate to the metropolitan area, interstate or overseas. 

 

 n (%, N=522 nurses) 

How long have you been in your current Regional Health Area?  

<1 year 80 (15) 

1-5 years 206 (39) 

6-10 years 66 (13) 

>10 years 161 (31) 

No response 9 (2) 
  
How long do you intend to remain in current Regional Health Area? 

0-1 year 56 (11) 

2 years 49 (9) 

3 years 121 (23) 

Long term/permanent/indefinite 124 (24) 

No response/other 172 (33) 
  
If you are changing your practice location, where do you intend to practice? 

Metropolitan 33 (6) 

Rural 102 (20) 

Interstate/overseas 32 (6) 

No response/other 355 (68) 

Table 6.2:  Demographics of nurses who responded to the Trauma Needs Analysis 
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Forty-eight percent (n=250) of nurses who responded worked in the general ward and 44% 

(n=230) worked in the Emergency Department (Table 6.3). 

 

Nursing areas n (%, N=522 nurses) 

General ward 250 (48) 

Emergency Department 230 (44) 

All areas 83 (16) 

Surgical and/or medical ward 28 (5) 

Midwifery/Obstetrics 18 (3) 

Critical care (e.g. high dependency unit or intensive care unit) 14 (3) 

Other (e.g. administration, admission and discharge, gerontology,  

paediatrics, Silver Chain, staff development) 

69 (13) 

No response 32 (6) 

Table 6.3:  Nursing areas of nurse respondents 

n and percentages total more than 100% as some nurses worked in more than one area. 

 

 

6.4.2 Attended WRRTC 

Forty-one percent (n=68) of general practitioners surveyed had attended the WRRTC (Table 

6.4).  Of those who had not attended this course, 25% (n=24) did not know about this course 

and 14% (n=14) had completed other courses like the EMST course (Table 6.5). 

 

Eleven percent (n=58) of nurses surveyed had attended the WRRTC (Table 6.4).  Of those who 

had not attended this course (Table 6.5), 33% (n=152) did not know about this course, 24% 

(n=113) could not access the course and 3% (n=15) had completed the Trauma Nursing Care 

Course (TNCC). 
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Course 
GPs 

n (%, N=165 GPs) 

Nurses 

n (%, N=522 nurses) 

WRRTC 47 (28) 50 (10) 

EMST 42 (25) - 

EMST and WRRTC 21 (13) - 

TNCC - 19 (4) 

TNCC and WRRTC - 8 (2) 

None 55 (33) 445 (85) 

Table 6.4:  Trauma courses attended by general practitioner and nurse respondents 

Percentages may not add up to 100% due to rounding; EMST is for doctors while TNCC is for 

nurses; GPs=general practitioners 

 

 

 

Reason 
GPs 

n (%, N=97 GPs) 

Nurses  

n (%, N=464 nurses) 

Did not know about the course 24 (25) 152 (33) 

Completed other courses (e.g. EMST/TNCC) 14 (14) 15 (3) 

Course not accessible 10 (10) 113 (24) 

Course not required 10 (10) 52 (11) 

Unable to attend 10 (10) 25 (5) 

Table 6.5:  Reasons for not attending WRRTC amongst general practitioner and nurse 

respondents 

EMST is for doctors while TNCC is for nurses; GPs=general practitioners 
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6.4.3 Attended EMST course 

Thirty-eight percent (n=63) of general practitioners surveyed had attended the EMST course 

(Table 6.4).  Thirteen percent (n=21) of general practitioners had attended both the EMST and 

WRRTC while a third (n=55) had not attended either course.  Of the 102 general practitioners 

who had not attended the EMST course, 27% (n=28) could not access this course and 16% 

(n=16) did not know about this course (Table 6.6).  This probably reflects the fact that EMST is 

known as ATLS worldwide.  Thirteen percent (n=14) of these general practitioners were 

currently enrolled for EMST course. 

 

 

Reason for not attending EMST course n (%, N=102 general practitioners) 

Course not accessible 28 (27) 

Did not know about the course 16 (16) 

Course not required 15 (15) 

Unable to attend 15 (15) 

Time, cover, roster issues 15 (15) 

Currently enrolled for EMST 14 (13) 

Cost <5 

Table 6.6:  Reasons for not attending the EMST course amongst general practitioner 

respondents 

Where n is 4 cases or fewer, it is displayed as <5.  This is to protect participant confidentiality. 
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6.4.4 Attended TNCC 

Only five percent (n=27) of nurses surveyed had attended the TNCC (Table 6.4).  Two percent 

(n=8) of nurses had attended both the WRRTC and TNCC while 85% (n=445) had not attended 

either course.  Of those nurses who had not attended the TNCC, 28% (n=137) could not access 

this course and 23% (n=115) did not know about this course (Table 6.7). 

 

 

Reason for not attending TNCC n (%, N=495 nurses) 

Course not accessible 137 (28) 

Did not know about the course 115 (23) 

Course not required 68 (14) 

Unable to attend 23 (5) 

Cost 7 (1) 

Currently enrolled for TNCC <5 

Table 6.7:  Reasons for not attending TNCC amongst nurse respondents 

Where n is 4 cases or fewer, it will be displayed as <5.  This is to protect participant 

confidentiality. 

 

 

6.4.5 Attended Basic Life Support (BLS) and Advanced Life Support (ALS) courses 

Thirty-four percent (n=56) of general practitioners had attended the Basic Life Support (BLS), 

only 3% (n=5) had attended the Advanced Life Support (ALS) course and 35% (n=58) had 

attended both the BLS and ALS courses (Table 6.8).  As shown in Table 6.9, general 

practitioners cited course inaccessibility as their main reason for not attending the BLS (29%, 

n=15 general practitioners) and ALS (30%, n=31 general practitioners) courses. 
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Amongst nurses, 47% (n=244) had attended the BLS course and 40% (n=208) had attended both 

the BLS and ALS courses (Table 6.8).  As shown in Table 6.10, nurses also cited course 

inaccessibility as their main reason for not attending the BLS (30%, n=21 nurses) and ALS 

(31%, n=97 nurses) courses. 

 

 

Course/s 
General practitioners 

n (%, N=165 GPs) 

Nurses 

n (%, N=522 nurses) 

BLS only 56 (34) 244 (47) 

ALS only 5 (3) <5 

BLS and ALS 58 (35) 208 (40) 

Table 6.8:  Attendance of BLS and ALS courses by general practitioner and nurse respondents 

Where n is 4 cases or fewer, it is displayed as <5.  This is to protect participant confidentiality.  

GPs=general practitioners 

 

 

Reason for not attending BLS/ALS 
BLS 

n (%, N=51 GPs) 

ALS 

n (%, N=102 GPs) 

Course not accessible 15 (29) 31 (30) 

Course not required 12 (24) 20 (20) 

Did not know about the course 8 (16) 9 (9) 

Table 6.9:  Reasons for not attending BLS and ALS courses amongst general practitioner 

respondents 

GPs=general practitioners. 
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Reason for not attending BLS/ALS 
BLS 

n (%, N=70 nurses) 

ALS 

n (%, N=310 nurses) 

Course not accessible 21 (30) 97 (31) 

Course not required 13 (19) 79 (25) 

No time <5 15 (5) 

Table 6.10:  Reasons for not attending BLS and ALS courses amongst nurse respondents 

Where n is 4 cases or fewer, it is displayed as <5.  This is to protect participant confidentiality. 

 

 

6.4.6 Preferred educational locality and format 

Sixty-eight percent (n=112) of general practitioners preferred the educational activity to be held 

in their local area, while 73% (n=120) preferred to attend it on a weekend (Table 6.11).  Thirty-

nine percent (n=64) of general practitioners preferred the educational activity to be held over 

one day while 22% (n=37) preferred it over two days.  The question on “Type of course” 

attracted a 53% (n=88) response rate.  Of those general practitioners who replied, 69% (n=61) 

preferred multidisciplinary, 23% (n=20) unidisciplinary and 8% (n=7) stated both 

multidisciplinary and unidisciplinary.   

 

As with general practitioners, 83% (n=434) of nurses preferred the educational activity to be 

held in their local area (Table 6.11).  In contrast to general practitioners, 41% nurses (n=216) 

preferred the educational activity to be held on a weekday while only 19% (n=99) preferred a 

weekend course.  Thirty-six percent (n=189) of nurses preferred the educational activity to be 

held over one day while 27% (n=141) preferred it over two days.  The question on “Type of 

course” only attracted a 53% (n=276) response rate.  Seventy percent (n=194) of nurses who 

replied preferred multidisciplinary, 20% preferred unidisciplinary (n=54) and 10% (n=28) stated 

both multidisciplinary and unidisciplinary. 
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General practitioners 

n (%, N=165 GPs) 

Nurses 

n (%, N=522 nurses) 

Location   

Local 112 (68) 434 (83) 

Metropolitan 12 (7) 8 (2) 

Local and metropolitan 12 (7) 21 (4) 

No response 29 (18) 59 (11) 

   

Time   

Weekend 120 (73) 99 (19) 

Weekday 12 (7) 216 (41) 

Evenings 9 (6) 14 (3) 

Any day/no response 24 (15) 193 (37) 

   

Number of days   

One 64 (39) 189 (36) 

Two 37 (22) 141 (27) 

Three 8 (5) 87 (17) 

No response 56 (34) 105 (20) 

   

Type of course   

Multidisciplinary 61 (37) 194 (37) 

Unidisciplinary 20 (12) 54 (10) 

Multidisciplinary and unidisciplinary 7 (4) 28 (5) 

No response 77 (47) 246 (47) 

Table 6.11:  Preferred location and format for training opportunities amongst general 

practitioner and nurse respondents 

Percentages may not add up to 100% due to rounding; GPs=general practitioners. 
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6.5 WRRTC evaluation results 

During the evaluation period from June 2003 to August 2004, 78 general practitioners, 113 

nurses, 12 volunteer ambulance officers and three medical students attended the WRRTC.  The 

three medical students were lost to follow-up. 

 

6.5.1 WRRTC evaluation response rates amongst general practitioners, nurses and 

volunteer ambulance officers 

Response rates for the four evaluations for general practitioners ranged from 67% to 95% while 

those for nurses/volunteer ambulance officers ranged from 33% to 80% (Table 6.12). 

 

 

 GPs 

n (%, N=78 GPs) 

N/VAO 

n (%, N=125 N/VAO) 

Pre-course evaluation 68 (87) - 

Course evaluation 74 (95) 100 (80) 

8-week evaluation 52 (67) - 

6-month evaluation 52 (67) 41 (33) 

Table 6.12:  Response rates for WRRTC evaluations amongst general practitioners, nurses and 

volunteer ambulance officers 

GPs=general practitioners, N/VAO=nurses and volunteer ambulance officers. 

 

 

6.5.2 Evaluation of WRRTC by general practitioners, nurses and volunteer ambulance 

officers 

The teaching effectiveness of WRRTC was demonstrated with 80% to 89% of general 

practitioners and 90% to 94% of nurses/volunteer ambulance officers rating the six skills 
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stations as “Very good” or “Good” (Table 6.13).  For example, 89% (n=66) of general 

practitioners and 93% (n=93) of nurses/volunteer ambulance officers rated “Airway 

management in the adult” as “Very good” or “Good”. 

 

 

Evaluation of skills stations 
GPs 

n (%, N=74 GPs) 

N/VAO 

n (%, N=100 N/VAO) 

Airway management in the child 61 (82) 93 (93) 

Airway management in the adult 66 (89) 93 (93) 

Interactive case studies 64 (86) 90 (90) 

X-ray interpretation 63 (85) 94 (94) 

Spinal immobilisation 64 (86) 90 (90) 

Haemodynamic stabilisation (adult and child) 59 (80) 92 (92) 

Table 6.13:  Ratings of WRRTC skills stations as “Very good” or “Good” by general 

practitioners, nurses and ambulance officers 

GPs=general practitioners, N/VAO=nurses and volunteer ambulance officers. 

 

 

Between 78% and 98% of the general practitioners, nurses and ambulance officers agreed that 

the individual sections of the course were well prepared and appropriately emphasised, the 

lecture content was at an appropriate level, there was a useful blend of both theory and practical 

application and the information would help them in their practice (Table 6.14).  Overall, 96% 

(n=71) of general practitioners and 97% (n=97) of nurses/volunteer ambulance officers found 

the course clinically relevant and that it met their needs.   
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 The use of a video 
was an effective 

educational format 

Subject matter was 
well prepared and 

appropriately 
emphasised 

The lecture content 
was at an 

appropriate level 

There was a useful 
blend of both 

theory and 
practical 

application 

The information 
gained will help me 

in practice 

 GP N/VAO GP N/VAO GP N/VAO GP N/VAO GP N/VAO 

 n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%) 

Initial assessment video 69 (93) 96 (96) N/A N/A N/A N/A 67 (91) 95 (95) 67 (91) 93 (93) 

Pain management N/A N/A 71 (96) 95 (95) 64 (86) 95 (95) 61 (82) 88 (88) 65 (88) 94 (94) 

Head injury management N/A N/A 68 (92) 97 (97) 64 (86) 98 (98) 63 (85) 95 (95) 66 (89) 95 (95) 

Paediatric trauma N/A N/A 64 (86) 90 (90) 65 (88) 91 (91) 61 (82) 89 (89) 65 (88) 88 (88) 

Chest injury N/A N/A 70 (95) 94 (94) 67 (91) 93 (93) 64 (86) 91 (91) 67 (91) 91 (91) 

Abdominal injury N/A N/A 65 (88) 97 (97) 64 (86) 96 (96) 58 (78) 93 (93) 62 (84) 97 (97) 

Inter-hospital transfer N/A N/A 63 (85) 91 (91) 60 (81) 91 (91) 61 (82) 89 (89) 61 (82) 92 (92) 

Table 6.14:  Ratings of “Agree strongly” or “Agree” on WRRTC evaluations by general practitioners, nurses and volunteer ambulance 

officers 

GP=general practitioners (N=74), N/VAO=nurses/volunteer ambulance officers (N=100).   
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6.5.3 Change in general practitioners’ perceived trauma management skills and 

knowledge from pre-course to eight weeks post-course 

Prior to attending the course only 49% (n=33) of general practitioners were “Very Confident” 

or “Moderately Confident” in managing major trauma patients but this increased to 87% (n=45) 

at eight weeks after the course. 

 

The responses to the general practitioners’ perceived confidence levels in seven areas of acute 

trauma management skills (Appendix I and Appendix K) were coded 1=“Excellent”, 

2=“Good”, 3=“Fair/acceptable”, 4=“Room from improvement”, 5=“Poor” and 6=“No skills 

in this area”.  Pair-wise comparison using the Wilcoxon signed-rank test showed statistically 

significant (p<0.001) increases in all seven skills from pre-course to eight weeks post-course 

(Table 6.15).  For example, the median scores for “Airway management in the child” and 

“Airway management in the adult” decreased from 3 at pre-course to 2 at eight weeks post-

course (i.e. lower scores indicate higher skills levels). 
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Median (25th, 75th percentiles) scores Acute trauma management skills 

(N=49 general practitioners) 
Pre-course 8-week 

p 

Airway management in the child 3 (2, 5) 2 (2, 3) <0.001 

Airway management in the adult 3 (2, 4) 2 (2, 2) <0.001 

Haemodynamic stabilisation 3 (2, 3) 2 (1, 2) <0.001 

Spinal immobilisation 3 (2, 4) 2 (2, 3) <0.001 

X-Ray interpretation – pelvis 3 (2, 4) 2 (2, 3) <0.001 

X-Ray interpretation – cervical spine 3 (3, 4) 2 (2, 3) <0.001 

X-Ray interpretation – chest 3 (2, 3) 2 (2, 3) <0.001 

Table 6.15:  Change in general practitioner perceived trauma management skills from pre-

course to eight weeks post-course 

Lower scores indicate higher skills levels.  p assessed using Wilcoxon signed-rank test. 

 

 

The responses to the general practitioners’ perceived knowledge levels in 11 areas of trauma 

care (Appendix I and Appendix K) were coded 1=“Very knowledgeable”, 2=“Quite 

knowledgeable”, 3=“Knowledgeable”, 4=“A bit knowledgeable”, 5=“Not knowledgeable” and 

6=“No knowledge in this area”.  Pair-wise comparison using the Wilcoxon signed-rank test 

showed statistically significant (p<0.001) increases in all 11 knowledge areas from pre-course to 

eight weeks post-course (Table 6.16).  For example, the median scores for “Initial assessment” 

and “Pain management options” decreased from 3 at pre-course to 2 at eight weeks post-course 

(lower scores indicate higher knowledge levels). 
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Median (25th, 75th percentiles) 
scores 

Knowledge in trauma management 

(N=49 general practitioners) 
Pre-course 8-week 

p 

Initial assessment 3 (3, 4) 2 (2, 2) <0.001 

Pain management options 3 (3, 4) 2 (2, 3) <0.001 

Head injury diagnosis and treatment 3 (3, 4) 2 (2, 3) <0.001 

Chest injury diagnosis and management 3 (3, 4) 2 (2, 3) <0.001 

Airway management in the child 4 (3, 4) 2 (2, 3) <0.001 

Airway management in the adult 3 (2, 4) 2 (2, 2) <0.001 

Haemodynamic stabilisation 3 (2, 4) 2 (2, 2) <0.001 

Spinal immobilisation 3 (2, 4) 2 (2, 2) <0.001 

Paediatric trauma management 4 (3, 4) 2 (2, 3) <0.001 

Diagnosing and managing abdominal trauma 3 (3, 4) 2 (2, 3) <0.001 

Pitfalls of transferring a trauma patient 3 (3, 4) 2 (2, 3) <0.001 

Table 6.16:  Change in general practitioner perceived trauma management knowledge from pre-

course to eight weeks post-course 

Lower scores indicate higher knowledge levels.  p assessed using Wilcoxon signed-rank test. 

 

 

6.5.4 Perceived trauma management skills and knowledge at eight weeks post-course 

amongst general practitioners 

At eight weeks post-course, 94% (n=49) of general practitioners reported that their knowledge 

in acute trauma management had increased, 38% (n=20) had used the knowledge or skills from 

the course and 67% (n=35) had made changes to their clinical practice in terms of managing 

major trauma patients. 
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Table 6.17 shows the general practitioners’ perceived skills levels in seven areas major trauma 

management.  Most general practitioners reported “Excellent” or “Good” skills in all seven 

areas.  Seventy-nine percent (n=41) of general practitioners reported “Excellent” or “Good” 

skills for “Airway management in the adult” and only 67% (n=35) for “X-ray interpretation - 

cervical spine”. 

 

 

Acute trauma management skills n (%, N=52 general practitioners) 

Airway management in the child 37 (71) 

Airway management in the adult 41 (79) 

Haemodynamic stabilisation 41 (79) 

Spinal immobilisation 39 (75) 

X-Ray interpretation – pelvis 36 (69) 

X-Ray interpretation – cervical spine 35 (67) 

X-Ray interpretation – chest 39 (75) 

Table 6.17:  General practitioners with perceived “Excellent” or “Good” trauma management 

skills at eight weeks post-course 

 

 

Table 6.18 shows the general practitioners’ perceived knowledge levels in 11 areas major 

trauma management.  Eighty-three percent (n=43) of general practitioners were “Very 

knowledgeable” or “Quite knowledgeable” in “Haemodynamic stabilisation” and 81% (n=42) 

in “Airway management in the adult”.  On the other hand, fewer general practitioners were 

“Very knowledgeable” or “Quite knowledgeable” in “Diagnosing and managing abdominal 

trauma” (60%, n=31 general practitioners) and “Paediatric trauma management” (56%, n=29 

general practitioners). 
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Knowledge in trauma management n (%, N=52 general practitioners) 

Initial assessment 40 (77) 

Pain management options 37 (71) 

Head injury diagnosis and treatment 33 (63) 

Chest injury diagnosis and management 36 (69) 

Airway management in the child 36 (69) 

Airway management in the adult 42 (81) 

Haemodynamic stabilisation 43 (83) 

Spinal immobilisation 40 (77) 

Paediatric trauma management 29 (56) 

Diagnosing and managing abdominal trauma 31 (60) 

Pitfalls of transferring a trauma patient 37 (71) 

Table 6.18:  General practitioners with perceived “Very knowledgeable” or “Quite 

knowledgeable” trauma management knowledge at eight weeks post-course 

 

 

6.5.5 Perceived trauma management skills amongst general practitioners at six months 

post-course 

At six months after WRRTC, 75% (n=39) of general practitioners had the opportunity to use the 

knowledge or skills that they gained through the course, for example: 

“Mining accident, assessment and primary stabilisation.” 

 

“Inserted endotracheal tube in a man with respiratory arrest with effect.  

Inserted intercostal drainage tube in a woman with pneumothorax with effect, 

then later transferred to metro hospital.” 
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“Improvements in systematic handling of acute trauma and team management.” 

 

Sixty-seven percent (n=35) of general practitioners stated that the course affected their clinical 

practice in the management of trauma patients.  General practitioners felt more organised in 

managing the major trauma patient, for example: 

“Much more organised and methodical and less stressed by trauma patients.” 

 

“Now use a more systematic approach and therefore more confident that haven't 

excluded anything.” 

 

“More aware of potential injuries e.g. abdominal triage more appropriately.  

Liaison with RFDS [Royal Flying Doctor Service].  Better management of phone 

enquiries and weekends when no doctor on call.” 

 

Fifty-eight percent (n=30) of general practitioners had referred to the manual since completing 

the course.  Ninety-four percent (n=49) of general practitioners believed it would be useful to 

repeat this course in order to update their skills.  Of these general practitioners, 31% (n=15) felt 

the need to update within 12 months and 53% (n=26) within three years of completing WRRTC. 

 

6.5.6 Perceived trauma management skills amongst nurses and volunteer ambulance 

officers at six months post-course 

Six months after completing WRRTC, 88% (n=36) of nurses/volunteer ambulance officers had 

the opportunity to use the knowledge or skills that they gained through this course.  They felt 

more organised in managing major trauma patients following WRRTC, for example: 

“MVA's [motor vehicle accident] - work in A&E [Accident and Emergency].  

Greater understanding of possible complications to look for.  ABC sunk in.”  

(Nurse) 
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“Getting people out of cars with neck injury - in fact applying stiff necks many 

times.  Generally having the confidence to make thorough assessment and 

prioritise care.  Also recognising the importance of oxygen with chest pain and 

trauma.”  (Nurse) 

 

“I have used a lot of pre-hospital and initial assessment such as scene management.  

Patterns of injury and primary survey.”  (Volunteer ambulance officer) 

 

Ninety percent (n=37) of these nurses/volunteer ambulance officers stated that the course 

affected their clinical practice in the management of major trauma patients.  They felt more 

competent and confident in managing the major trauma patient, for example: 

“Assessment of possible injuries more thorough.  Feel more competent in dealing 

with trauma.”  (Nurse) 

 

“Increased knowledge of dealing with trauma and therefore increased confidence 

in dealing with trauma.”  (Volunteer ambulance officer) 

 

Eighty-five percent (n=35) of nurses/volunteer ambulance officers had referred to the manual 

since completing the course.  Ninety-eight percent (n=40) of the nurses/volunteer ambulance 

officers believed it would be useful to repeat this course in order to update their skills.  Of these, 

48% (n=19) felt the need to update within 12 months and 45% (n=18) within three years of 

completing the WRRTC. 

 

6.6 Summary of findings 

The aim of this study was to complement the findings from the three earlier studies with related 

data from the WATEC datasets.  For example, as shown in the previous chapter, team work is 
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an important part of major trauma management.  However, this can be difficult with 67% and 

15% of general practitioner and nurse respondents respectively trained in this area.  Importantly, 

most of these general practitioners and nurses were trained in BLS and fewer in ALS.  The main 

reason for lack of training in EMST, BLS and ALS is the difficulty in accessing these courses 

given the tyranny of distance.73, 122  The Trauma Needs Analysis confirms the need for 

multidisciplinary training but general practitioners and nurses differed on their preferences for 

the timing of the course, with the former preferring weekends and the latter preferring 

weekdays.   

 

The teaching effectiveness of the multidisciplinary WRRTC is reflected in the perceived 

improvement in knowledge (i.e. cognitive) and practical skills following this course.  At eight 

weeks post-WRRTC, general practitioners were least confident in their knowledge of paediatric 

trauma management and skills for interpreting cervical spine X-rays.  This indicates a possible 

need for more training in these areas.  The relevance of WRRTC can be seen with 38% of 

general practitioners using these skills within eight weeks of completing the course and 75% 

within six months of the course.  These general practitioners had used these skills for managing 

major trauma patients and also for non-trauma situations like poisoning and drowning.  

Although WRRTC is a one-day course, the teaching effectiveness of similar short courses has 

been demonstrated previously in the one-day Paediatric Life Support Course and a six-hour 

advanced resuscitation course.163, 220 

 

One of the limitations of this study is the poor response rates for the Trauma Needs Analysis 

and the WRRTC evaluations.  It is expected that rural general practitioners, nurses and 

volunteer ambulance officers who were actively involved in major trauma management were 

more likely to respond to this survey.148, 194  Hence, the results may represent the upper range of 

training and confidence levels in major trauma management. 
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7 DISCUSSION 

This PhD project looked at the retention of EMST skills in Western Australian general 

practitioners.  The study population of mainly rural general practitioners was involved in 

managing emergency cases including the major trauma patient.  These general practitioners 

managed major trauma cases under difficult conditions with lack of specialist support, lack of 

proper equipment and problems with poor radiology services like unreliable service, frequent 

delays, poor quality radiographs.115  There is also lack of team support with 62% of rural 

general practitioner respondents not EMST-trained and many lacking the cognitive, 

practical/procedural and higher-level skills required to manage major trauma cases.  This is 

compounded by the fact that 85% of rural nurse respondents are not trained to manage major 

trauma cases.  The National Road Trauma Advisory Council (NRTAC) recommendation in 

1993 to increase staffing levels at rural hospitals is not relevant in Western Australia given the 

State’s small population size, large geographical spread and problems with recruiting and 

retaining rural doctors.122, 221  Instead, there is reliance on inter-hospital transfers between rural 

hospitals with varying levels of facilities and expertise, or in many cases these major trauma 

patients are transferred directly to major metropolitan tertiary hospitals which have more 

advanced medical facilities and specialist support.  Given the tyranny of distance, median 

transfer times of nine hours have been seen in Western Australia.188  Thus EMST-trained rural 

general practitioners have important roles in assessing, resuscitating and stabilising these major 

trauma patients prior to their transfer.  Most general practitioners valued the systematic 

approach to trauma management (i.e. ABCDE) provided by the EMST course.  However, 

overseas studies have shown that ATLS (i.e. equivalent to EMST in Australasia) skills can 

decline as early as six months after the course.10  The present study on retention of EMST skills 

is the first of its kind in Australia.  The ultimate aim is to determine the EMST refresher training 

needs of these general practitioners and the desirable interval for this programme. 
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In achieving these aims, this thesis relied on four separate but related studies.  The first study 

was a postal survey assessing the general practitioners’ perceived confidence levels in their 

EMST skills.  The postal survey also asked general practitioners to list the relevant aspects of 

the EMST course and areas of the course that needed improvement.  The second study was the 

reassessment of the general practitioners’ higher-level skills using the course’s summative 

assessment process (i.e. ISCS) under strict EMST examination conditions.  The third study was 

the focus groups which were conducted immediately following the ISCS assessment of higher-

level skills.  Focus groups transcripts were analysed for the general practitioners’ trauma 

management experiences, perceived EMST skills levels and EMST refresher training needs 

based on the ISCS they had just completed.  The final study was the analyses of the WATEC 

trauma datasets which were made up of the Trauma Needs Analysis and the WRRTC 

evaluations.  The aim of the WATEC trauma dataset analyses was to triangulate the EMST 

findings with that from the wider community of rural doctors, nurses and volunteer ambulance 

officers who are involved in trauma management. 

 

7.1 Triangulation of findings 

The strength of this project lies in the collation of findings from the four studies to develop an 

overall interpretation.  This can be viewed as a test of overall validity as the findings are 

confirmed by at least one of the related studies.222  This is especially important given the 

limitations of the small study population with the postal survey and ISCS/focus groups 

representing views of 55% and 11% of general practitioners respectively who have completed 

the EMST course in Western Australia. 

 

In terms of the postal survey, the background of the general practitioners was confirmed by the 

WATEC Trauma Needs Analysis.  Both these studies estimated that around 40% rural general 

practitioners have attended an EMST course.  Furthermore, results from the 24-item VAS and 

WRRTC 8-week course evaluation displayed a similar pattern when items from these two 
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survey instruments were arranged in order of decreasing perceived confidence levels (Figure 

7.1).  Looking at the 24-item VAS and WRRTC 8-week course evaluation in Figure 7.1, general 

practitioners were more confident of haemodynamic stabilisation and spinal immobilisation than 

interpreting X-rays (chest, pelvis and cervical spine) and managing head and chest injuries. 

 

Similarly, the postal survey and focus groups provided similar findings in that the general 

practitioners’ perceived confidence levels were related to the number of major trauma cases 

they had managed.  For example, general practitioners were more confident of frequently-used 

procedures like inserting intravenous cannulae than with the rarely-used procedures like 

cricothyroidotomy or diagnostic peritoneal lavage.  The postal survey and focus groups also 

found general practitioners had a perceived need for more practical/procedural skills in their 

EMST refresher training. 

 

One of the issues that emerged from the focus groups, i.e. team work, was confirmed from the 

WATEC Trauma Needs Analysis which showed that 85% of rural nurse respondents had not 

received training in managing major trauma cases.  The Trauma Needs Analysis also showed 

that most doctors and nurses preferred a multidisciplinary approach to trauma training.  The 

WRRTC evaluations confirmed the value of training rural doctors, nurses and ambulance 

officers in managing major trauma cases. 
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   Perceived confidence with median VAS (mm)     
   Insert intravenous cannulae 93    
   Fluid replacement - volume and type 85    
   Log roll 83   
   Alleviate tension pneumothorax 82  % GPs who were “Very knowledgeable” or 
   Calculate Glasgow Coma Score 82  “Knowledgeable” in trauma management 
% GPs with “Good” or “Excellent”   Insert chest tubes 80   
trauma management skills   Manage limb injuries 80  Haemodynamic stabilisation 83 

   Endotracheal intubation 80  Airway management in the adult 81 
Airway management in the adult 79  Cervical spine immobilisation 79  Initial assessment 77 
Haemodynamic stabilisation 79  Insert intraosseous needle 78  Spinal immobilisation 77 
Spinal immobilisation 75  Definitive care, criteria for transfer 76  Pain management options 71 
X-Ray interpretation – chest 75  Estimate BSA/burn depth 74  Pitfalls of transferring a trauma patient 71 
Airway management in the child 71  Interpret chest X-rays 74  Chest injury diagnosis and management 69 
X-Ray interpretation – pelvis 69  Manage burns patients 74  Airway management in the child 69 
X-Ray interpretation – cervical spine 67  EMST and trauma principles 72  Head injury diagnosis and treatment 63 

From Table 6.17 (WRRTC   Triage of casualties 72  Diagnosing & managing abdominal trauma 60 
8-week evaluation)   Interpret pelvic X-rays 72  Paediatric trauma management 56 

   Manage torso injuries 68  From Table 6.18 (WRRTC 8-week   
   Interpret cervical spine X-rays 67  evaluation)  
   Manage severe head/neck injuries 67    
   Remove motorcycle helmet 65    
   Manage penetrating torso injuries 65    
   Cricothyroidotomy 55    
   Perform diagnostic peritoneal lavage 45    
   From Table 3.7 (postal survey)     

Figure 7.1:  Summary of results from the postal survey and the 8-week WRRTC evaluation 

GPs=general practitioners. 
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7.2 Relevant aspects of the EMST course and areas of the EMST course that need 

improvement 

The mainstay of the EMST course amongst these general practitioners was the systematic 

approach to trauma management (i.e. ABCDE – i.e. Airway with cervical spine protection, 

Breathing, Circulation, Disability/Neurological status, Exposure/Environment).  Ali et al.10 

showed that the major principles of adherence to priorities and maintenance of an organised 

approach to trauma care are preserved for a longer time than cognitive and trauma management 

skills.  Throughout the EMST course the systematic approach concept is emphasised repeatedly.  

This educational strategy is justified given that most general practitioners who responded to the 

survey were aware of its importance.  In addition to the systematic approach, most general 

practitioners felt that the practical and procedural skill stations were relevant components of 

EMST.  Furthermore, they felt that the EMST course could be improved by incorporating more 

practicals, procedures, scenarios and simulations in the programme.  General practitioners have 

limited opportunities to perform these procedures in routine clinical practice.  Importantly, they 

may only have the opportunity to practice these skills during the EMST course and many 

general practitioners would value the constructive feedback from the instructors. 

 

7.3 Perceived confidence in EMST skills 

Although there was no formal assessment of the cognitive and practical/procedural skills, results 

from the postal survey indicated that general practitioners lacked confidence in these areas.  

General practitioners’ perceived confidence in cognitive skills ranked 15th on the 24-item VAS 

shown in Figure 7.1.  Their perceived confidence levels of the practical/procedural skills were 

related to the frequency of use and invasiveness or complexity of the procedure.  As shown in 

Figure 7.1, general practitioners were confident in performing frequently-used and less invasive 

procedures like haemodynamic stabilisation and inserting intravenous cannulae.  They lacked 

confidence in performing rarely-used and more invasive procedures like cricothyroidotomy and 

diagnostic peritoneal lavage.  These two procedures are rarely performed even in doctors who 
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manage major trauma cases on a regular basis.148, 223-225  For example, even doctors at a major 

teaching hospital in Western Australia which managed around 3,500 major trauma patients 

annually only performed three diagnostic peritoneal lavage procedures in a year.25  The role of 

diagnostic peritoneal lavage in trauma management has been widely debated in light of more 

modern modalities such as ultrasound which is increasingly available in rural Australia.136, 224, 226  

However, it could be argued that diagnostic peritoneal lavage is required if imaging facilities are 

not available or when ultrasound is unreliable such as in the case of surgical emphysema or 

gross obesity or patients with bowel injury or retroperitoneal haemorrhage.226  Similarly, the 

lack of confidence in performing cricothyroidotomy has been reported in several Australian 

studies.73, 148 

 

Apart from infrequently performing cricothyroidotomy and diagnostic peritoneal lavage, general 

practitioners had limited time during the EMST course to practice these two procedures.  During 

the EMST course, doctors worked in groups of four to learn five surgical procedures (i.e. chest 

decompression, cricothyroidotomy, diagnostic peritoneal lavage, pericardiocentesis and venous 

cutdown) in a two-hour practical teaching session.9  On average, each doctor had six minutes to 

learn each of these five surgical procedures.  This would have allowed these doctors one attempt 

(or at most two attempts) at each procedure although it is estimated that they need at least five 

attempts at performing cricothyroidotomy in mannequins in order to perform this proficiently.227  

This is probably why general practitioners felt that the EMST course should incorporate more 

practical and procedural skills.  However, proficiency in these procedural skills requires routine 

practice, performance feedback and a clear mental algorithm not just sporadic past experiences.  

It would be difficult for these general practitioners to routinely practice these skills in addition 

to their long clinical hours and other work commitments.193 

 

General practitioners were not confident in interpreting chest, pelvic and cervical spine X-rays 

with these skills ranking 13th, 17th and 19th respectively on the 24-item VAS shown in Figure 
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7.1.  This is in line with Glazebrook’s study which found that between a fifth to a quarter of 

rural general practitioners lacked confidence in cervical spine and chest X-rays.192  The problem 

with interpreting X-rays is not confined to general practitioners but is also seen in medical 

specialists including anaesthesiologists and emergency physicians.228, 229  The issue of X-ray 

interpretation was also voiced in the focus groups where general practitioners had problems 

recognising subtle signs of a cervical spine fracture or pneumothorax on the radiographs.  The is 

in-line with previous studies which attributed the problems of X-ray interpretation to “defining 

what is normal and what is abnormal”.192, 230 

 

The high levels of perceived confidence for calculating Glasgow Coma Score which ranked 

fifth on the 24-item VAS (Figure 7.1) needs to be carefully interpreted.  This may be perceived 

to be a simple skill given doctors only need to assess three relatively basic behavioural 

parameters (i.e. eye opening, motor response and verbal response) and summate the scores from 

each parameter to produce the Glasgow Coma Score.231  However, a prospective observational 

study of emergency neurosurgical referrals in London found that only 51% of patients referred 

to the centre arrived with accurate Glasgow Coma Scores, and this was independent of the 

seniority or specialty of the doctor.232  It is possible that respondents over-rated their confidence 

in this skill as there is a tendency to over-rate skills that are perceived easier despite of 

significant mistakes in technique and under-rate those that appear more difficult.233, 234 

 

On the whole, the general practitioners’ perceived confidence levels in cognitive, 

practical/procedural, higher-level and overall EMST skills were related to the number of major 

trauma cases managed.  This is in-line with international findings which found that the 

maintenance of trauma management skills was related to volume of major trauma cases 

managed.12, 111  The perceived confidence levels in these four skills areas were also related to the 

attendance of an EMST refresher course.  Attendance of a refresher course probably served to 

reinforce their skills, and hence their confidence levels.  Their perceived confidence levels were 
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however not related to the number of years since completing an EMST course.  Earlier studies 

demonstrated a time-dependent loss of cognitive and higher-level trauma management skills 

using multiple choice questions (MCQ) test and the Objective Structured Clinical Examination 

(OSCE) respectively.10, 112  Although self-reported assessments have been shown to correlate 

positively with performance,235
 it is a less viable alternative than performance-based testing like 

the OSCE (i.e. equivalent to multistation ISCS) in assessing higher-level skills. 

 

7.4 Reliability of the ISCS assessment of EMST higher-level skills 

The findings of live and video examiners were compared to determine the reliability of the ISCS 

assessment.  Significant variations were found between live and video examiners for the 

dichotomously scored items, “Individual items” (scored on six-point Likert scales), “Times to 

complete procedures”, global scores and pass/fail ratings.  Many of the kappa statistics and ICC 

values were below the benchmark of 0.8 for reliable assessments.208-210  Similarly there were 

significant variations between video-video examiners for the dichotomously scored items, 

“Individual items” and “Times to complete procedures”.  However, there were better 

agreements between video-video examiners than between live-video examiners for the pass/fail 

ratings and the four global scores.  The global scores have been shown to be more reliable than 

checklist items and are more appropriate summative measures for assessing candidates on 

performance-based examinations like the OSCE.88, 91, 236  As such, the ISCS findings were based 

on assessments by the video examiners. 

 

The issues of poor inter-rater and intra-rater reliabilities have shown for various on courses like 

Cardiopulmonary Resuscitation (CPR), Advanced Life Support (ALS) and Advanced Cardiac 

Life Support (ACLS).202, 237-239  For example, Perkins et al. demonstrated substantial inter-rater 

variability in assessing ALS candidates where agreement scores as low as 52% were 

observed.202  These studies found differences in examiner observation, recognition of errors and 

expectations of what constituted a satisfactory performance with some examiners having stricter 
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criteria for passing a candidate than others.  Most of these problems were also observed in this 

study and are discussed below.  The issues with poor inter-rater and intra-rater reliabilities have 

led these authors to conclude that the literature on resuscitation training is flawed in their 

widespread failure to use outcome measures that are valid and reliable. 

 

7.4.1 Difference between examiners 

It is expected that examiners would achieve good inter-rater agreements if they were able to 

discuss the marking schedule before the ISCS assessment.  As the video examiners were 

approached at a later date, there was no opportunity for collaboration between the live and video 

examiners.  Examiner differences could be seen in terms of their level of observation, 

interpretation of checklist items and level of leniency or stringency. 

 

The level of examiner observation can be a problem in assessing clinical performances.  For 

example, Perkins et al. found that half the ALS examiners failed to recognise the presence of an 

oxygen mask on the mannequin.202  Similarly, a study on paediatric trauma resuscitation found 

that examiners disagreed on simple observational tasks, such as, whether the student had 

performed a neck examination or whether the patient’s pulse was assessed.240  In the present 

study, there were differences in examiner observations for dichotomously scored items on the 

current checklists.  For example, ISCS examiners disagreed on whether the general practitioners 

addressed the patient’s pregnancy status in ISCS 1 or whether the general practitioners had 

performed any nasal instrumentation in ISCS 2. 

 

Differences were observed in interpreting checklist items and defining endpoints for “Times to 

complete procedures”.  There were poor examiner agreements for the item “Airway 

management with spinal immobilisation” in the new checklist although this procedure is the 

first and most critical step in trauma resuscitation sequence (i.e. ABCDE).  The variability of the 

assessment of the “Airway” (A) management component was due to examiner interpretation 
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and definition of endpoints for this item.  This can be seen with the four-minute time difference 

between live and video examiners’ ratings of the item “Time to secure airway” on the new 

checklist.  The endpoint for securing the airway can be ambiguous, for example, in a conscious 

patient who later deteriorates or a patient who is maintaining his/her airway but later requires 

intubation before transfer to another hospital.  There is also a need to determine endpoints for 

the “Breathing” (B) and “Circulation” (C) components of trauma resuscitation as these items 

are open to interpretation.  The variability of the spinal immobilisation component was due to 

some examiners advocating the use of sand-bags whilst others were satisfied with the hard-

collar.  On the other hand, there were substantial agreements between examiners for items 

which were more easily defined such as “Universal precaution” (i.e. wearing gloves, safety 

glasses). 

 

Humans differ in many behavioural attributes and it is not unexpected that examiners also 

differed in their level of leniency or stringency in assessing the ISCS.  It is also possible that 

some ISCS examiners had stricter criteria for passing these doctors than other examiners.  In 

addition, a few live examiners inadvertently assisted the general practitioners to successfully 

complete the ISCS assessment.  Similarly, in an ALS defibrillation assessment where gel pads 

(i.e. an important adjunct to defibrillation) were not used, all 25 examiners identified this error.  

However, five of these examiners indicated that they would pass the student unequivocally, nine 

indicated they would pass the student if after prompting they realised they had forgotten the gel 

pads, eight instructors failed the student for not using the gel pads and three instructors recorded 

errors relating to safety in addition to the omission of gel pads and failed the student.202  The 

difference in examiner leniency or stringency could be relevant for the borderline students as 

their final pass/fail rating could be decided either way.  In this study, however, general 

practitioners who had borderline ISCS performances were rated as “Fail” in order to err on the 

side of patient safety. 
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7.4.2 Differences between live and video examination conditions 

In addition to the lack of consensus between examiners, the low inter-rater reliabilities could 

also be due to the different roles played by the live and video examiners.240-242  The ISCS was 

conducted under EMST-operand conditions which required these general practitioners to 

perform two practice/critique scenarios immediately before the assessment scenario.  The live 

examiners acted as a facilitator during the practice/critique scenarios, and as a facilitator and 

assessor during the assessment scenario.  Given their multiple roles, it is possible that the live 

examiners were distracted from providing an accurate assessment.  Additionally, live examiners 

were only able to complete both checklists on completion of the ISCS by relying on memory 

recall.  It is possible that the live examiners were unable to cope with the many items on the two 

checklists, while at the same time having to observe and interpret the general practitioners’ 

performances.  This may have influenced the accuracy of the live examiners’ observations.  On 

the other hand, video examiners worked under more relaxed conditions than the live examiners.  

The video examiners were neither involved in practice/critique scenarios nor were they required 

to facilitate the ISCS assessment.  The sole role of the video examiner was to assess the ISCS.  

They had the advantage of relying on the video timer to determine “Times to complete 

procedures” and the opportunity to replay segments of the video if required.  The video 

examiners marked the checklists during the video review of the ISCS.  This would have 

provided a more accurate assessment than relying on memory recall at the end of the ISCS.  

However, video examiners could have been disadvantaged by being unable to alter their point-

of-view or ask supplementary questions to clarify the general practitioners’ clinical treatment 

decisions or performances.  While the camera angle can pose a problem243, the narrow blind-

spot in these video recordings did not influence the assessment as most of the general 

practitioners’ actions were verbalised and recorded by the microphones. 
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7.4.3 Improving the reliability of the ISCS assessment 

Several studies have suggested retraining as a means to improve examiner observation and 

marking skills88, 202  The retraining should focus on deficiencies observed in this study such as 

examiner level of observation, level of leniency or stringency and interpretation of checklist 

items.  In one study, examiners were trained using video recordings of case scenarios before 

assessing clinical performance of simulated anaesthetic crises.244  This allowed for collaboration 

and consensus building between examiners and resulted in good agreement in the assessment 

scores.  Video recordings of the ISCS scenarios, such as those used in this study, could be used 

as a standard-setting process by the examiners before the ISCS assessment.  In addition, course 

developers need to further define items on the ISCS checklists.  Simply increasing the number 

of checklist items (or using two checklists) may not increase the reliability of the assessment.88  

Although it was not possible to directly compare the current and new checklists, the latter would 

be expected to have lower inter-rater reliabilities as items were rated on a six-point Likert scale 

compared to the dichotomously scored on the current checklist.  This was the first time the 

examiners had used the new checklist, and if this checklist is to be used for routine ISCS 

assessment, course developers need to clearly define the “Individual items” on the six-point 

Likert scale.  Examiners could have had different interpretations on what constituted 

“Exemplary” or “Deviation with minimal potential for adverse outcome” performances on the 

six-point Likert scale.  In addition, there is a need to define endpoints for the “Times to 

complete procedures” section as there were wide differences between examiners. 

 

7.5 EMST higher-level skills 

In the context of this study, there was no reliable measure of EMST higher-level skills under 

operand conditions.  Fortunately, the video assessments provided a more reliable assessment of 

the EMST higher-level skills than the live assessments.  Furthermore as shown in Figure 7.1, 

the poor ISCS performances were reflected in the general practitioners’ perceived confidence 



 

 161

levels for the overall management of torso, severe head/neck and penetrating torso injuries - 

these items ranked 18th, 20th and 22nd respectively on the 24-item VAS. 

 

The outcomes of the ISCS assessments could be scenario-dependent as only three doctors failed 

the more commonly encountered motor vehicle accident scenario (ISCS 1)25, 188, 211 compared to 

seven who failed the less commonly encountered crushing injury scenario (ISCS 3).  However, 

it is felt that the ISCS assessment was valid given that: 

(a) general practitioners were randomly allocated to the ISCS rotation of practice/critique and 

assessment scenarios; and 

(b) no general practitioner failed the ISCS assessments solely because of the scenario 

differences described in Table 4.2.  For example, no general practitioner failed ISCS 1 

solely for failing to consider the patient’s pregnancy status while no general practitioner 

failed ISCS 3 solely for failing to protect the patient from hypothermia.  The main 

reasons for failing the ISCS assessments were due to the general practitioners’ lack of 

adherence to priorities (i.e. ABCDE), lack of organisation and poor attitude to major 

trauma management rather than failing to address individual items like considering the 

patient’s pregnancy status or protecting the patient from hypothermia. 

 

However, the decision to use the findings of the video assessments poses a methodological 

dilemma.  In order to assess skills retention over time, the assessments have to be conducted 

under identical conditions.  As the original ISCS was conducted by live examiners and the 

present study is based on assessments of video examiners, the present findings do not represent 

a longitudinal (i.e. retention/loss of skills over time) but rather a cross-sectional assessment (i.e. 

pass/fail) of EMST skills. 

 

Twelve of the 24 general practitioners failed the ISCS assessment primarily due lack of 

adherence to priorities (i.e. ABCDE), lack of organisation and poor attitude to major trauma 
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management rather than their failure to address individual items on the checklists.  This is in 

line with the study of Ali et al. which showed that the outcome of their ATLS skills assessment 

was not related to the OSCE (i.e. equivalent to multistation ISCS) scores but rather an overall 

maintenance of safe and organised approach to trauma resuscitation.10  The current checklists 

showed that the poor performances were related to a lack of organised approach in assessing 

and managing trauma resuscitation.  This was confirmed in the new checklist where general 

practitioners who failed the ISCS assessment had lower scores for “Breathing” (B), 

“Circulation” (C), “Adherence to priorities” and “Organisation” than general practitioners 

who passed.  Failure to appropriately manage breathing and circulation represents important 

issues in trauma resuscitation as they account for 60% to 85% of preventable or potentially 

preventable deaths in Australia.5, 6  It is also possible that general practitioners failed to 

appropriately manage the airway (A) component of the resuscitation sequence (i.e. ABCDE) but 

this could not be determined given the different interpretations of this item by the examiners.  

Beyond the ABC approach many doctors, including those who were rated as “Pass”, did not 

manage the less critical areas (e.g. “Failure to consider pregnancy status”, “Failure to consider 

tetanus prophylaxis”, “Failure to perform neurovascular exam” and “Hypothermia 

management”) which could have the potential to cause adverse outcomes.  Hypothermia 

management represents a common problem in trauma resuscitation with a previous study 

showing doctors infrequently recorded or noted the patient’s temperature and consequently 

failed to recommend therapeutic interventions to prevent hypothermia.95  It is important that 

trauma resuscitation proceeds beyond the ABC stages and that these critical steps are not 

overlooked.  The problem with “Universal precautions” could be related to the lack of realism 

of the ISCS setting which utilised standardised patients although the general practitioners were 

instructed to treat the scenario as if it were real.  As there was no biological hazards used in the 

ISCS scenarios, general practitioners could have forgone the use of gloves and safety glasses, 

thus scoring poorly on this checklist item. 
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The ISCS pass/fail outcomes of these general practitioners were not related to their perceived 

confidence levels, number of major trauma cases managed, number of years since completing 

an EMST course or if they had attended an EMST refresher course.  This finding is at odds with 

previous studies which showed that doctors maintained a safe and systematic approach (i.e. 

ABCDE) to trauma resuscitation for at least six years after the ATLS course.10, 11  The main 

difference is that previous studies were conducted amongst a group of doctors who functioned 

as registrars at various levels of training and rotated through different areas (e.g. Emergency 

Department, Intensive Care Unit and surgical specialties) at teaching hospitals.  Compared to 

these doctors who worked within an academic environment where they managed around 50 

major trauma cases a year, general practitioners in this study worked in isolation and cared for 

an average of two major trauma patients a year.  As a result, these general practitioners have 

limited opportunities to apply the EMST skills in a clinical environment compared to their 

colleagues at teaching hospitals.  They also have limited access to learning opportunities (e.g. 

clinical mentors, trauma grand rounds, postgraduate seminars, morbidity and mortality reviews, 

workshops) compared to their medical colleagues at major teaching hospitals.  This is evident 

from the WATEC Trauma Needs Analysis where many rural general practitioners cited course 

inaccessibility as a main reason for not attending further training.  Given the academic isolation 

of these general practitioners, there is lack of feedback provided on their performances.  

Feedback can be seen as a valuable tool for improving their skills and pointing out any 

erroneous confidence.  For example, previous studies have shown that CPR and intubation skills 

levels were not related to the number of times they are performed in a clinical situation but 

rather the feedback provided based on their performances.157, 172, 245  Fortunately, the issue of 

feedback is being addressed with some receiving hospitals reporting back to the treating rural 

general practitioner.25 

 

Whilst some studies have shown that the doctors’ ATLS skills levels are associated with the 

number of major trauma cases they had managed, this study has shown otherwise.  The effect of 
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number of major trauma cases managed would be negligible as these general practitioners 

managed around two major trauma cases a year compared to the 50 cases a year as described in 

earlier studies.12, 111  Furthermore, Canadian studies on obstetrics care by family physicians have 

shown that patient outcome was not related to the volume of cases managed but rather on 

factors like a supportive environment and commitment to ongoing continuing medical education 

(CME) activities.246-248  In the clinical setting these general practitioners received support from a 

range of places like the Burns Unit, Emergency Department and imaging facilities.  This support 

is aided by advances in telecommunication technology such as dedicated hotlines (e.g. 1800 

numbers) and teleradiology for X-ray diagnosis which is increasingly available in rural areas.29, 

42  Furthermore, as shown in this study, trauma management is a team effort and patient 

outcome is likely to be related to team work rather than to a single person.  The general 

practitioners’ commitment to CME activities has an important influence on their EMST skills.  

Many rural general practitioners are involved in at least one procedural skills area like 

anaesthetics, obstetrics or surgery.123, 125  For example, this study found that 31% of general 

practitioners had completed the Diploma in Obstetrics and Gynaecology and 19% had 

completed the Advanced Paediatric Life Support course.  Participation in CME activities which 

have overlapping course contents with the EMST course can serve to reinforce the EMST skills.  

For example as shown in the focus groups, general practitioners who had a background in 

anaesthetics were confident of their airway management skills.  Therefore, general practitioners 

who have received training in the relevant procedural skills areas could have had better EMST 

skills than those who are not trained in these related areas.   

 

7.6 EMST refresher training needs 

As described in Figure 5.1, focus groups transcripts relating to the “EMST refresher training 

needs” were analysed based on Miller’s assessment framework69 and Carley and Driscoll’s 

adaptation of the Principles of Adult Education70 for trauma education.  Miller proposed the 

“knows”, “knows how” and “shows how” of education which represent classroom events and 
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thus assessed under the Principles of Adult Education.  These principles state that trauma 

education would be effective if: (a) objectives are defined and goals set (“goals defined”); (b) 

the content is relevant to the doctors’ practice (“relevant”); (c) the student is involved in the 

education process (“student involvement”); and (d) positive feedback/reflection on the learning 

experience is given (“feedback”).70  The “does” of Miller’s assessment framework which 

represents events in the clinical environment was analysed separately. 

 

7.6.1 Goals 

General practitioners aimed to be prepared to manage major trauma patients and felt that there 

was a need for refresher training.  Ideally the refresher training should be held at regular 

intervals but this can be limited by the general practitioners’ availability (e.g. need to find locum 

cover, other CME commitments, time constraints), long travelling distances, competition for 

courses, long waiting times and availability of the EMST Instructor faculty.73, 114  There is a 

need to select general practitioners who need EMST refresher training with Ali et al. suggesting 

the OSCE (i.e. equivalent to multistation ISCS) as a selection tool.10  However, before the ISCS 

could be used to select general practitioners for refresher training, there is a need to address the 

deficiencies (i.e. poor reliabilities) of the live examination process.  The need for EMST 

refresher training could not be determined from the general practitioners’ background factors 

(i.e. number of major trauma cases managed, number of years since completing the EMST 

course, attendance of EMST refresher course).  As discussed earlier, the effect of background 

factors would be minimal given the small number of major trauma cases managed (i.e. average 

two major trauma cases a year) and the academic isolation of these general practitioners. 

 

7.6.2 Relevant 

Kaye et al. suggested that effective refresher training should emphasise areas where problems 

exist rather than provide a complete review of the course.238  On one hand, the postal survey and 

focus groups suggested that the refresher training should focus on the practical/procedural skills 
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including case scenarios and simulations.  The most relevant components were rarely-used 

practical/procedural skills such as cricothyroidotomy, diagnostic peritoneal lavage and inserting 

chest tubes225, 249 which the general practitioners have limited opportunities to perform in 

clinical practice.  Most of these procedures are complex and stress during medical crises may 

affect performance if the doctor is not proficient with the skill.250  For example, management of 

the difficult airway is recognised as one of the most challenging tasks facing doctors - the 

kinetics are fast, the required skills are complex but failure to secure the airway can result in 

death in a matter of minutes.251  Importantly, doctors may only have the opportunity to practice 

these skills during the EMST course and many would appreciate the constructive feedback from 

the instructors.  The importance of the practical/procedural skills can be seen with over a third 

of rural major trauma patients requiring intubation and a fifth requiring chest drains prior to 

transfer to definitive care in Western Australia but these skills can be lost as early as 16 weeks 

after training.188, 252 

 

On the other hand, video reviews of the ISCS assessments suggested the need for refresher 

training in EMST higher-level skills.  The OSCE (i.e. equivalent to multistation ISCS) together 

with its video recordings have been used as teaching tools and as a means of providing feedback 

to students.253, 254  The limitations of the ISCS need to be realised, for example, there are 

differences between events in the classroom and clinical environments (“does”).  Many general 

practitioners recognised the limitation of the ISCS (“shows how”) in terms of its artificial 

setting.  They felt that the ISCS lacked realism with the acting by the standardised patient and 

that the setup was different from what they were used to at their local hospitals.  With the ISCS 

utilising live standardised patients, general practitioners were not able to demonstrate 

procedures like intubation or inserting a chest tube but were only required to verbally describe 

these to the examiner.  Therefore, general practitioners were not assessed on actions like 

applying cricoid pressure and appropriate tube placement which can be problematic in ATLS-

trained doctors within a year of completing this course.255  Another limitation of the ISCS is that 
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pertinent clinical findings (e.g. decreased breath sounds, muffled heart tones) are verbally 

described by the live examiner based on the general practitioner’s treatment decision.  During 

trauma resuscitation, doctors have to take an active role in examining the patient, identifying 

abnormal clinical and physical findings followed by making critical treatment decisions based 

on these findings.  However, these skills can be lacking when trained using the ISCS as 

pertinent findings are verbally presented by the live examiner.95 Similarly, the ISCS does not 

assess any problems the doctors may have with using the medical or monitoring equipment as 

these are not used during the assessment.  Whilst this and previous studies have shown that 

doctors lacked knowledge on using the pulse oximeter256-258, they may also lack experience with 

other resuscitation equipment. 

 

The structure of the refresher training has to be a balance between the perceived needs, actual 

needs and current educational theories.  The reasons are: 

(a) ATLS course developers believe that successful completion of the ATLS programme is a 

demonstration of a doctor’s commitment to caring for major trauma patients rather than a 

measure of his/her complete expertise in the field of trauma.66, 117  Whilst previous studies 

have shown the teaching effectiveness93 and provided anecdotal demonstration of 

improved patient outcomes following ATLS training102, there is no way a short 2½ day 

course will make a doctor an expert in the field of trauma care.  Rather, ATLS/EMST 

presents doctors with a standardised and systematic approach (i.e. ABCDE) to managing 

major trauma patients during the “golden hour”.66, 117  Allocating more time to these 

practical and procedural skills would be beyond the scope of this course and would 

detract from the main focus of the ATLS/EMST programme. 

 

b) The difficulty in maintaining some of the practical/procedural skills is reflected in the 

latest Guidelines for Essential Trauma Care jointly released by The International 

Association for the Surgery of Trauma and Surgical Intensive Care, International Society 
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of Surgery and World Health Organization.259  The guidelines consider it “essential” for 

general practitioners to have skills and equipment for basic airway management (e.g. oral 

airway, suction, bag-valve-mask and cervical spine protection).  The success of airway 

management will be further increased if general practitioners are provided with 

“desirable” skills such as more advanced procedures like endotracheal intubation and 

cricothyroidotomy.  Inserting chest tubes is classified as an “essential” skill given that 

failure to manage a breathing problem can result in death in a matter of minutes.  

Diagnostic peritoneal lavage is considered a “desirable” skill for general practitioners 

and this appears justified given the increasing availability of ultrasound facilities in rural 

Australia.136  However, it could be argued that diagnostic peritoneal lavage is required if 

imaging facilities are not available or when ultrasound is unreliable such as in the case of 

surgical emphysema or gross obesity or patients with bowel injury or retroperitoneal 

haemorrhage.226  The main reason for classifying some procedures as “desirable” (i.e. 

cricothyroidotomy, diagnostic peritoneal lavage, endotracheal intubation) is that their 

high risk of harm outweighs their potential benefits especially if they are performed 

without the appropriate equipment, safety assurances that the doctor is adequately trained 

and quality assurance procedures to track adverse events.  The need to assure adequate 

and safe performance of these procedures will often mandate continuing education and 

periodic practice, especially in circumstances of low trauma volumes where the procedure 

is rarely performed.  For example, the rarely-performed cricothyroidotomy which the 

guidelines consider “desirable” has complication rates ranging from 10% to 32%.223, 260-

262 

 

(c) Miller’s assessment framework suggests that the EMST higher-level skills (“shows 

how”) is based on doctors having a background of cognitive and practical/procedural 

skills (“knows”) and the ability to apply or transfer this knowledge to a systematic and 

organised approach to trauma resuscitation (“knows how”).69  Therefore, before requiring 
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general practitioners to demonstrate their higher-level skills (“shows how”), there is a 

need to emphasise the cognitive and practical/procedural skills.  The need for EMST 

“knows” and “knows how” is important given doctors require these skills to have an 

understanding of trauma resuscitation.  For example, many of the problems observed in 

the ISCS could be traced back to deficiencies in cognitive skills, such as those required to 

recognise clinical signs of a tension pneumothorax (e.g. absence of breath sounds, 

hyperresonance, tracheal deviation), hypotension, indications (e.g. unconscious patient 

requires intubation) and contraindications (e.g. nasogastric intubation is contraindicated 

in with patients with basilar skull fracture).  The importance of providing the “knows” 

and “knows how” is demonstrated by the practice/critique scenarios held immediately 

before the ISCS assessment.  Even the opportunity to participate in two practice/critique 

scenarios was not sufficient for all general practitioners to pass the ISCS assessment.  

This was probably due to ad hoc nature of the feedback provided during the 

practice/critique scenarios.  The feedback provided was based on specific problems faced 

during the practice/critique scenarios rather than a systematic approach to teaching the 

EMST fundamentals (i.e. the “knows” and “knows how”) of major trauma management. 

 

All of this is in-line with the ATLS/EMST course developer’s recommendation that “The whole 

is greater than the sum of parts”.9  The ATLS/EMST course is a specific entity and its 

individual elements cannot be fragmented into separate stand-alone lectures or practical 

sessions.  Hence, the refresher training should include the acquisition and application of EMST 

cognitive skills through lectures and practical skills stations (“knows” and “knows how”) 

before requiring general practitioners to demonstrate their higher-level skills (“shows how”).   

 

7.6.3 Student involvement 

Another important feature of the refresher training is active student (i.e. doctor) involvement 

through more hands-on opportunities for the practical/procedural skills.  The importance for 
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student involvement could be seen with the general practitioners’ needs for more hands-on 

opportunities for practicals, procedures, scenarios and simulations based on the postal survey 

and focus groups findings.  Much of these hands-on training opportunities surrounded the use of 

animal models, clinical simulators and relevant cases through clinical placements.  There is no 

single training modality that covers all aspects of the EMST course with each having its 

advantages and limitations.  The animal model provides a realistic environment for many of the 

practical/procedural skills but is limited by its cost, ethical concerns and possible anatomical 

differences.263-265  It is presently being used in the EMST course in Australia for teaching the 

surgical procedures.  The use of recently deceased patients may overcome the problem of 

anatomical differences but raises ethical issues.266  The use of cadavers is limited as they do not 

have the life-like feeling conducive to surgical manipulation.267  The usefulness of clinical 

placements (e.g. Emergency Department) could be limited by patient presentation at the 

hospital, competition amongst doctors for access to patients, the risk of the particular procedure 

to the patient, the cost of single-patient use devices that need to be tried multiple times and lack 

of clinical supervision.251, 268 

 

Clinical simulators have important and increasing roles in medical education allowing doctors to 

learn or practise new, risky or rarely-used procedures without risking themselves or the patient’s 

safety.  Simulators range from the basic mannequins used for teaching airway management 

skills to more sophisticated life-like human torso Simulab TraumaMan® with thoracic and 

abdominal cavities, neck/trachea and ankle-base.  This simulator has been used to teach the five 

ATLS/EMST-related surgical procedures (i.e. chest decompression, cricothyroidotomy, 

pericardiocentesis, diagnostic peritoneal lavage and venous cutdown).269  There are also the 

whole-task simulators like the Human Patient Simulator which simulate responses to a wide 

variety of clinical interventions and has palpable pulses, reactive pupils, audible breath/heart 

sounds and carbon dioxide concentration of “exhaled” air change.251, 270  This simulator has been 

used to teach higher-level skills in trauma management95, 255 and provides an alternative to the 
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standardised patient format of the ISCS.  It reduces the need for the live examiner to facilitate 

the ISCS assessment thus possibly reducing many of the examiner-related problems like poor 

inter-rater reliabilities.271, 272  The Human Patient Simulator has been used to improve team 

behaviour skills amongst doctors and nurses in trauma scenarios.95, 273, 274  Preliminary 

experience found that simulators were well received by ATLS students and this supported its 

inclusion in teaching ATLS skills.255, 275  No study has conclusively shown that simulated 

learning improves patient outcome, but the evidence suggests that simulators are advantageous 

over other training modalities because of their realistic recreation of critical events.77, 276-278  

Simulators are limited by their cost and lack of clinical realism (e.g. skin colour does not 

change).279  As discussed by the general practitioners during the focus groups, the resource for 

simulator training is available in Western Australia through the Clinical Training and Education 

Centre (CTEC).280  This facility houses a wide variety of inanimate simulators (e.g. synthetic 

models, computer-based mannequins, isolated organs), skills training laboratory that can 

simulate any medical or surgical procedure, and crisis management simulation centre with three 

high-to-moderate simulator suites for training in a range of situations including pre-hospital, 

general practice office, Emergency Department and Operating Theatre.  The CTEC facilities 

could be considered for the EMST refresher training, however as discussed earlier under 

“Relevant”, this training has to be in context of “knows” and “knows how” rather than ad hoc 

training of perceived relevant skills. 

 

7.6.4 Feedback 

One of the most important features of any training programme is the feedback provided by the 

course instructor or clinical mentor.  With any educational intervention, feedback serves to 

encourage, enthuse, correct problems, improve outcomes and help define goals.281  Feedback is 

valuable in illustrating areas for improvement and if a change in practice is to be facilitated, it is 

important that there is a two-way exchange between course instructor/clinical mentor and the 
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student.  Importantly, student confidence and enthusiasm can be undermined by prevailing 

negative attitudes or lack of support from the course instructor/clinical mentor.114  

 

Practising any skill without qualified feedback could affect their actual performance as their 

confidence can be erroneously inflated by incorrect practices or by invoking competence after 

success but not to question it after failure.171, 173, 175  For example, studies of pre-registration 

house officers173 and nurses174 showed that experiences from resuscitation artificially increased 

their confidence levels but not their actual skills levels.  Another study showed that doctors and 

nurses who regularly participated in Cardiopulmonary Resuscitation (CPR) incidents had no 

better CPR skills retention than those who infrequently participated or never participated in 

CPR incidents.172  Similarly, emergency medical technicians who frequently performed CPR in 

actual emergencies failed to demonstrate these skills under examination conditions.157  In these 

examples, the doctors, nurses and emergency medical technicians attributed success to 

themselves and attributed failure to others or to chance, that is, it is likely that they attributed the 

positive patient outcome (i.e. survival) to their skills and the negative outcome (i.e. death) to the 

patient’s pre-existing conditions or to fate.  Therefore, success served to raise confidence while 

confidence was not be questioned as a result of failure.174, 175  Providing feedback on 

performance as well as pointing out erroneous confidence that experience sometimes brings 

may improve the relation between perceived confidence and actual competence. 

 

The age old adage of “See One, Do One, Teach One” does not apply in modern medical 

education and is replaced by concepts like “Teach the Teacher” or “Teaching on the Run” for 

course instructors or clinical mentors.282, 283  One of the recommendations from these new 

concepts is that apart from setting time aside to teach and directly observe the student, course 

instructors/clinical mentors also need the skills to handle errors and be able to provide feedback 

on the student’s performance.281, 284, 285 
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The advantage of clinical simulators and placements in the Anaesthetic Department or 

Operating Theatre is that the interval between performing procedures is shorter (e.g. minutes) 

compared to the less predictable nature of major trauma patients presenting to the Emergency 

Department (e.g. days).  This would allow doctors repeated attempts at a procedure over a short 

period of time coupled with feedback in between each attempt.  This feedback allows doctors to 

reflect on their strengths or weaknesses, and the opportunity to improve their performance at the 

next attempt.286  As a result of the repeated attempts over a short period of time the overall 

training period is shorter.  This would overcome some of the barriers (e.g. time constraints) to 

attending CME activities for these rural general practitioners.193, 287 

 

7.6.5 “Does” 

One of the main training issues that relates to the actual major trauma resuscitation (i.e. “does”) 

is team work.  Although EMST teaches a single-doctor approach, management of the major 

trauma patient is a team effort which requires communication between team members who have 

the appropriate knowledge, skills and attitude.288, 289  Team work issues emerged as an important 

aspect of the EMST refresher training, especially with the Trauma Needs Analysis showing that 

only 15% of Western Australian rural nurse respondents have been trained to manage major 

trauma patients.  This issue of team work is reflected in the study by Wong et al. which found 

that around half the Australian hospitals surveyed lacked a trauma team or an organised medical 

response due to lack of doctors, infrequent clinical exposure and limited expertise in this 

field.290  Similar problems have been observed in other resuscitation programmes such as ACLS 

and CPR where there was lack of familiarity between team members and role uncertainty.250, 291  

As a result, much of the process is inefficient with resuscitation proceeding sequentially rather 

than simultaneously where multiple tasks are carried out concurrently by the team members.  

Team work is an important part of trauma resuscitation as any decision or intervention must be 

coordinated with the team members.  This is not simple process and can be complicated if team 

members do not have the relevant skills.  For team work to be effective there is a need for 
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familiarity amongst members, to have learned on the job, to work together, to be clear about the 

overall purpose of the team and to be clear about the role and contribution of each member.292  

Effective team work does not arise spontaneously but must be learned and implemented through 

specific training293, the result of which has been linked to reduced medical errors from poor 

communication during resuscitation and reduced stress levels with team members working 

together.250, 294-296 

 

The concept of team work was introduced in the 1997 ATLS update67 but the EMST course in 

Australia is still solely for doctors.  EMST course developers could look at running the EMST 

course in conjunction with the nursing trauma course.  For example, in Denmark the Advanced 

Trauma Care for Nurses (ATCN) is taught in conjunction with the ATLS course.297  This allows 

for cooperation and collaboration between doctors and nurses thus providing a team approach to 

major trauma resuscitation.  Disaster management could also be seen as part of team work as it 

requires doctors, nurses, ambulance officers and other related personnel to work together in a 

chaotic environment.  Team work and disaster training are generally covered in other trauma-

related courses such as the WRRTC and Prehospital Trauma Life Support (PHTLS) course 

which are designed for doctors, nurses and ambulance officers.  Mock disaster scenario is 

generally covered under Disaster Medicine which can be regarded as an interdisciplinary body 

of knowledge encompassing the specialties of clinical medicine, disaster management and 

public health.298  In this country, Emergency Management Australia (EMA) is the peak 

Commonwealth body for emergency management and is involved in providing training courses 

in disaster management to all personnel involved in this area.  There are also courses like the 

Major Incident Medical Management and Support (MIMMS) that teach doctors, nurses and 

ambulance officers a systematic, all hazards approach to the principles of pre-hospital, multiple-

casualty incident medical management.299  Team work and disaster training could form part of 

the general practitioners’ refresher training in collaboration with other educational providers 

(e.g. WRRTC, EMA, MIMMS, PHTLS) rather than completely redesigning the EMST course.  
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The emphasis for the doctor should remain on systematically assessing, resuscitating and 

stabilising the patient according to EMST principles amidst distractions from the accident scene 

and team members. 

 

Naturally there are barriers to implementing the multidisciplinary training and these have to be 

addressed by course developers and the local health authorities.  The main barriers are cost of 

attending the training, need to find cover while the staff member is away and long travelling 

distances to attend courses in the metropolitan area.  Given the infrequent nature of these major 

trauma cases, participants need to maintain their skills levels following the course through 

periodic team training or mock scenarios at the local level. 

 

7.7 Retention of EMST skills 

Students are subjected to continuous assessment throughout the EMST course.  They are 

assessed on their attitudes, group dynamics and aptitudes during the course.68, 72  Feedback is 

offered to them in an informal fashion providing that their performance is satisfactory.  As such 

the assessment is formative.  The summative assessments which take place on course 

completion are in the form of the ISCS assessment (demonstration of higher-level skills, i.e. 

“shows how”) and the MCQ test (for cognitive skills, i.e. “knows”).  Therefore, skills 

acquisition is demonstrated by the students’ satisfactory progress through the formative and 

summative assessments.  In this study, the ISCS was re-administered under EMST conditions.  

The MCQ test was not readministered and the practical/procedural skills were not reassessed in 

this study.  The postal survey and focus groups provided information on the EMST cognitive, 

practical/procedural and higher-level skills.  The ISCS assessment provided information on the 

general practitioners’ EMST higher-level skills. 

 

The MCQ was not readministered in this study as its validity could be questioned.  

ATLS/EMST course material is updated every four years67 and it would be inappropriate to 
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assess general practitioners who were trained under different syllabuses.  This is especially 

relevant given the 15-year range in the interval since general practitioners completed the EMST 

course, i.e. some general practitioners had completed the EMST course in the previous year 

while others had completed this course 15 years ago.  In this study, the 24-item VAS provided a 

proxy measurement of the general practitioners’ cognitive skills in major trauma management.  

As shown in Figure 7.1, the general practitioners’ knowledge of EMST and trauma principles 

ranked 15th on the 24-item VAS.  Previous ATLS studies of medical specialists and registrars at 

teaching hospitals have shown that cognitive skills were lost soon after completing this 

course.10-12, 111, 112, 300  Whilst the ATLS/EMST course requires students to attain at least 80% 

score on the MCQ test of cognitive skills, these scores were shown to fall to 65% to 70% within 

two years and to 60% to 65% after two years.10, 12  As these general practitioners worked in 

isolated areas and managed relatively few patients compared to doctors at teaching hospitals, 

this lost of EMST cognitive skills would also be expected to apply to them. 

 

The postal survey and focus groups provided a measure of the general practitioners’ 

practical/procedural skills.  These two studies found that general practitioners lacked the 

confidence in many of the practical/procedural skills, especially the rarely-used skills (e.g. 

cricothyroidotomy and diagnostic peritoneal lavage) and there was a perceived need for 

refresher training in these skills.  EMST higher-level skills were assessed using the ISCS.  

However, as the ISCS was assessed under non-operand conditions, the results do not represent a 

longitudinal study of loss of skills over time but rather a cross-sectional study of current EMST 

higher-level skills.  Half the general practitioners assessed had poor EMST higher-level skills 

(“shows how”). 

 

7.8 Conclusion and recommendations 

The results represent a cross-sectional study of EMST skills in Western Australian general 

practitioners.  Most general practitioners had poor EMST cognitive, practical/procedural and 
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higher-level skills.  The general practitioners’ EMST higher-level skills were not associated 

with their perceived confidence levels or their background factors (i.e. number of major trauma 

cases managed, number of years since attending an EMST course and the attendance of an 

EMST refresher course).  This is probably due to the small number of major trauma cases 

managed by these general practitioners and their diverse training and clinical experiences.  

Therefore, the general practitioners’ need for EMST refresher training could not be determined 

from their perceived confidence levels or background factors.  As a result, the desirable interval 

for EMST refresher training could not be determined. 

 

Given the poor cognitive, practical/procedural and higher-level skills, the refresher training 

should encompass the entire EMST course rather than address stand-alone components of the 

EMST course.  Furthermore, the refresher training should also address conditions in the actual 

clinical situation (“does”).  This includes addressing the issues of multidisciplinary approach to 

trauma resuscitation by involving nurses, ambulance officers and hospital personnel in the 

training process.  Course developers should look at addressing this issue by running the nursing 

trauma course (e.g. ATCN) or multidisciplinary courses (e.g. WRRTC, PHTLS) in conjunction 

with an EMST course rather than making wholesale changes to the EMST course.  There is also 

a need to address the issue of lack of resources (e.g. radiology facilities, medical equipment) in 

rural areas.  As suggested by the Western Australian Health Department, doctors could benefit 

from knowledge of local resources available to them.115  Perhaps this could be included as part 

of the training programme but it has to be specific to the region as the needs for each rural area 

would differ.301  There is also a need to extend the EMST course from teaching in the classroom 

environment to organising clinical placements with clinical mentors who are trained to 

supervise and provide feedback to these general practitioners.  Therefore, a more appropriate 

term would be “Refresher Training Programme” rather than “Refresher Training Course”. 
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Before embarking on this “Refresher Training Programme”, course developers should consider 

addressing the deficiencies in the ISCS assessments by the live examiners.  These deficiencies 

cannot be improved by having more items on the checklist but by diligence through consensus 

building between examiners.88  There is also a need to define the end-points for many time-

critical procedures such as securing the airway, managing breathing and circulation (i.e. ABC).  

There also should be further examiner training to address issues of poor observations, issues of 

different levels leniency or stringency, and the definition of “Pass” or “Fail”.  The video 

recordings could also be used in the standard-setting process by examiners in order to reach a 

consensus on the marking schedule prior to assessing the ISCS.  Any inconsistencies between 

examiners should be worked out before the ISCS so that high inter-rater reliabilities could be 

obtained.  Course developers should also consider looking into the multiple roles of the 

examiners as they are involved in the teaching and assessing (both formative and summative) of 

EMST students.  Examiner bias is likely to occur based on their familiarity with the student and 

generalisation of the student’s performance during the course.302, 303  Examiners could be prone 

to discounting observations which may be inconsistent with their earlier dealings with the 

student.  One option for ISCS assessment is to use a facilitator and an examiner who was not 

involved in the teaching process.  Another option is to look at the role of high-fidelity human 

patient simulators which can be programmed for any scenario thus reducing the need for the 

examiners to facilitate the ISCS.  However, further research needs to be done on the reliability 

of the ISCS assessment using simulators before incorporating it into the EMST summative 

assessment process. 
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9 APPENDICES 

 

Appendix A - EMST course schedule 

 

EMST course - Day 1 

 

TIME TOPIC FORMAT 

0800-0815 Welcome Hand in pre-test MCQ answer sheet 

0815-0845 Introduction to EMST and overview Interactive lecture  Director 

0845-0900 Demonstration 1 – Initial assessment Faculty demonstration of initial 
assessment and management 
4 faculty members required 

0900-0945 Initial assessment Interactive lecture 
Experienced EMST faculty 

0945-1000 Demonstration 2 – Initial assessment Faculty demonstration 
4 faculty members required 

1000-1030 Morning tea  

1030-1100 Airway and ventilatory management Interactive lecture 

1100-1130 Shock assessment and management Interactive lecture 

1130-1200 Thoracic trauma Interactive lecture 

1200-1230 Head and neck trauma management Interactive lecture 

1230-1315 Lunch  

1315-1500 Practical skills stations 2 X 50 mins 
- Airway and ventilatory management 
- Head and neck trauma management 
- Shock assessment 
- X-ray identification: thoracic trauma 

Small group sessions – students rotate 
through four skill stations. 
2 faculty members at each skill 
station except X-ray station. 

1500-1530 Abdominal trauma Interactive lecture 

1530-1550 Afternoon tea  

1550-1730 Practical skills stations 2 X 50 mins 
- Airway and ventilatory management 
- Head and neck trauma management 
- Shock assessment 
- X-ray identification: thoracic trauma 

Small group sessions – students rotate 
through four skill stations. 
2 faculty members at each skill 
station except X-ray station. 

1730-1800 Surgical skills practicum video Video and discussion 
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EMST course - Day 2 

 

TIME TOPIC FORMAT 

0800-0815 Secondary survey Faculty demonstration 

0830-1030 Surgical skill practicum 
- Chest decompression 
- Cricothyroidotomy 
- Diagnostic peritoneal lavage 
- Pericardiocentesis 
- Venous cutdown 

Small group sessions – students remain 
in their groups to have hands-on 
opportunity to practise each of the 
procedures 

1030-1100 Morning tea  

1100-1130 Injury to burn and cold Interactive lecture 

1130-1200 Spine and spinal cord assessment Interactive lecture 

1200-1230 Musculoskeletal trauma Interactive lecture 

1200-1230 Head and neck trauma management Interactive lecture 

1230-1250 Secondary survey demonstration Faculty demonstration of secondary 
survey 
2 faculty members required 

1250-1330 Lunch  

1330-1510 Practical skills stations: 2 X 50 mins
- Immobilisation 
- Musculoskeletal assessment 
- Spinal cord injury assessment 
- X-ray identification: spinal injury 

Small group sessions – students rotate 
through 4 skill stations. 
2 faculty members at each skill station 
except X-ray station. 

1510-1530 Afternoon tea  

1530-1615 Paediatric trauma and trauma in 
women 

Interactive lecture 

1615-1755 Practical skills stations: 2 X 50 mins
- Immobilisation 
- Musculoskeletal assessment 
- Spinal cord injury assessment 
- X-ray identification: spinal injury 

Small group sessions – students rotate 
through four skill stations. 
2 faculty members at each skill station 
except X-ray station. 

1755-1820 Initial assessment video Video and discussion 

1820-1830 Day’s summary and closing remarks Director 
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EMST course - Day 3 

 

TIME TOPIC FORMAT 

0815-0845 Stabilisation and transport Interactive lecture 
Director 

0845-0900 Allocate to assignments Students are divided into four groups.  
Groups A and B will participate in the 
initial survey case study whilst the Groups 
C and D will complete the Multiple 
Choice Questions (MCQ) and Triage 
discussion 

0900-1030 Groups A and B 
Initial survey case-study (ISCS) 

Summative practical exercise- students to 
demonstrate assessment and management 
skills with simulated patients in various 
scenarios.  Each student will rotate 
through three different clinical scenarios – 
critique one, practise on the next scenario 
and be assessed on the third scenario. 

0900-0945 Groups C and D 
Written MCQ paper 

Complete closed-book exam 

0945-1030 Groups C and D 
Triage scenario discussion 

Interactive discussion 

1030-1045 Morning tea  

1045-1215 Groups C and D 
Initial survey case-study (ISCS) 

As per 0900-1030 session for Groups A 
and B 

1045-1130 Groups A and B 
Written MCQ paper 

Complete closed-book exam. 

1130-1215 Groups A and B 
Triage scenario discussion 

Interactive discussion 

1215-1230 Summary/close 
Complete course evaluation form 

Director 

1230-1250 Secondary survey demonstration Faculty demonstration of secondary 
survey. 
2 faculty members required 

1230-1300 Lunch  

1300-1400 Post-course faculty meeting  
 

Source:  Royal Australian College of Surgeons.  Early Management of Severe Trauma - 

Director’s guidelines.  Melbourne: The College; 2004. 
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Appendix B - Australian RRMA classifications 

 

The Rural, Remote and Metropolitan Areas system (RRMA) is a classification system 

describing the areas of medical practice within Australia.  This system assesses the remoteness 

of regions according to their population densities and distances from areas with higher 

population densities.  There are seven RRMA classifications: 

Metropolitan areas 

1. Capital city - state and territory capital city statistical divisions; 

2. Other metropolitan centre - one or more statistical subdivisions that have an urban centre 

with a population of 100,000 or more; 

Rural zones 

3. Large rural centre - statistical local areas (SLA) where most of the population resides in 

urban centres with a population of 25,000 or more; 

4. Small rural centre - SLA in rural zones containing urban centres with populations 

between 10,000 and 24,999; 

5. Other rural area - all remaining SLA in the rural zone; 

Remote zones 

6. Remote centre - SLA in the remote zone containing populations of 5,000 or more; 

7. Other remote area - all remaining SLA in the remote zone. 

 

Note: rural and remote zones are identified by reference to an index of remoteness. 

 

Source:  Department of Primary Industries and Energy and Department of Human Services and 

Health.  Rural, remote and metropolitan areas classification - 1991 census edition.  Canberra; 

1994. 
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Appendix C - Postal survey 

Survey of early trauma management (EMST) skills 

 
Background information  
 
Age:    Gender:   
 
 
Year attended EMST provider course:   
 
 
Please list any training or courses you have completed or currently studying (eg DipRACOG, rural 
trauma course): 
 
Course Completion date Course Completion date 
eg. EMST refresher Dec 2001    
    
    
    
 
 
Please list your practice location/s in the last 5 years: 
Year Practice location State Main type of practice eg. Private GP, Hospital, RFDS 
Present   
2003   
2002   
2001   
2000   
 
 
Please describe any major trauma cases you have managed in the last 12 months: 
Description Injuries Procedures performed 
eg. Car vs tree Chest, head injuries Insert IV line, chest tube insertion 
  
  
  
  
  
 
 
How many major trauma cases have you managed over the last 5 years?   
 
 
Please list the 3 most relevant components of EMST to your needs: 
1  
2  
3 
 
 
Please list 3 areas where EMST may be improved to better suit your needs: 
1  
2  
3  
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Please rate your confidence in the following EMST knowledge and skills by marking with an X 
on the line: 
                                                                                  Not confident                                             Confident 
Knowledge base  
1. EMST and trauma related principles  
Triage and initial patient assessment  
2. Triage of casualties  
3. Definitive care including criteria for transfer  
Stabilisation and transport  
4. Cervical spine immobilisation  
5. Removal of motorcycle helmet  
Primary survey  
Airway  
6. Endotracheal intubation  
7. Cricothyroidotomy  
Breathing  
8. Interpreting chest X-rays  
9. Alleviating tension pneumothorax  
10. Inserting chest tubes  
Circulation  
11. Fluid replacement -volume and type of fluid  
12. Inserting intravenous cannula  
13. Inserting intraosseous needle  
Disability  
14. Calculating Glasgow Coma Score (GCS)  
Adjuncts to primary survey and resuscitation  
15. Interpreting cervical spine X-rays  
16. Interpreting pelvic X-rays  
Secondary survey  
17. Log roll  
18. Estimating body surface area/depth of burn  
19. Performing diagnostic peritoneal lavage (DPL)  
Overall injury management  
20. Managing severe head and neck injuries  
21. Managing  torso (abdomino-thoracic) injuries  
22. Managing limb injuries  
23. Managing burns patients  
24. Managing penetrating torso injuries  

 
Thank you for completing this survey 

 
Note:  Size of survey was reduced to fit page.  Actual VAS is 10mm wide. 
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Appendix D - Current checklists 
 

 

Student Course Evaluation Worksheet 

Initial Assessment and Management Skills 

ISCS 1 

 

Time:   Faculty:   

Student Name:   

 

Critical Treatment Decisions: The student must: 

 1. Assess, manage in correct sequence 

 2. Recognise, treat pneumothorax 

 3. Protect the patient’s cervical spine 

 4. Appropriately treat hypoxia 

 5. Appropriately treat hypotension 

 6. Identify malpositioned chest tube 

 7. Identify, manage conditions in the order listed 

 

Potentials for Adverse Outcome (If the student’s performance is borderline and includes one 

or more of the following potentials, the Instructor may determine that the overall performance 

should be unsuccessful.) 

 

 1. Persistent attempts at tracheal intubation 

 2. Intubate before decompressing pneumothorax 

 3. Multiple examinations for pelvic instability 
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 4. Failure to adequately protect cervical spine 

 5. Failure to consider pregnancy status 

 6. Delay in ordering blood transfusion 

 7. Failure to immobilise the pelvis 

 8. Failure to immobilise tibia/fibula fracture 

 9. Failure to perform neurovascular exam 

 10. Failure to protect patient from hypoxia 

 11. Failure to consider tetanus prophylaxis 

 12. Delay in recognising need for transfer 

 13. Delays transfer to perform diagnostic tests 

 14. Inadequate preparation for transfer 

 

 

Comments:   

  

  

  

  

 

 

Rating:  Successful Potential Instructor  YES 
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Student Course Evaluation Worksheet 

Initial Assessment and Management Skills 

ISCS 2 

 

Time:   Faculty:   

Student Name:   

 

Critical Treatment Decisions: The student must: 

 1. Assess, manage in correct sequence 

 2. Recognise need to establish definitive airway 

 3. Recognise, manage hypotension 

 4. Significance of bloody otorrhea/Battle’s sign 

 5. Recognise, manage ruptured aorta 

 6. Identify, manage conditions in the order listed 

 

Potentials for Adverse Outcome (If the student’s performance is borderline and includes one 

or more of the following potentials, the Instructor may determine that the overall performance 

should be unsuccessful.) 

 

 1. Performs any nasal instrumentation 

 2. Fail to recognise basilar skull fracture/otorrhea 

 3. Performs angiography 

 4. Failure to protect spinal cord 

 5. Failure to properly immobilise femur fracture 

 6. Failure to perform neurovascular exam 

 7. Failure to protect patient from hypothermia 
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 8. Failure to consider tetanus prophylaxis 

 9. Delay in recognising the need for transfer 

 10. Delays transfer to perform diagnostic tests 

 11. Inadequate preparation for transfer 

 

 

Comments:   

  

  

  

  

 

 

Rating:  Successful Potential Instructor  YES 
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Student Course Evaluation Worksheet 

Initial Assessment and Management Skills 

ISCS 3 

 

Time:   Faculty:   

Student Name:   

 

Critical Treatment Decisions: The student must: 

 1. Assess, manage in correct sequence 

 2. Ensure adequate oxygenation and ventilation 

 3. Recognise, manage respiratory distress 

 4. Recognise patient in coma, requires intubation 

 5. Recognise, manage patient’s hypothermia 

 6. Identify, manage conditions in the order listed 

 

Potentials for Adverse Outcome (If the student’s performance is borderline and includes one 

or more of the following potentials, the Instructor may determine that the overall performance 

should be unsuccessful.) 

 

 1. Delay recognising pneumothorax 

 2. Intubate and ventilate before thoracostomy 

 3. Inappropriate reliance on pulse oximeter 

 4. Delays transfer while trying to warm patient 

 5. Delays aggressive rewarming measures 

 6. Fail to monitor temperature while rewarming 

 7. Failure to recognise ischaemic right foot 
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 8. Failure to realign femur, restore circulation 

 9. Failure to perform neurovascular exam 

 10. Failure to consider tetanus prophylaxis 

 11. Delay in recognising need for transfer 

 12. Delays transfer to perform diagnostic tests 

 13. Inadequate preparation for transfer 

 

 

Comments:   

  

  

  

  

 

 

Rating:  Successful Potential Instructor  YES 

 

 

Source:  EMST Coordinator Pack, EMST Office, Royal Australasian College of Surgeons, 

Melbourne, Australia. 
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Appendix E - New checklist 

Name:  Examiner:  Date:  Time:  
 
Section 1:  Individual items 

 0 1 2 3 4 5  
 

Procedure was 
NOT DONE 

Deviation with 
HIGH 

potential for 
adverse outcome

Deviation with 
MODERATE 
potential for 

adverse outcome

Deviation with 
MINIMAL 
potential for 

adverse outcome

Adequate Exemplary COMMENTS 

Airway management with spinal 
immobilisation 0 1 2 3 4 5  

Breathing 0 1 2 3 4 5  
Oxygen supplementation 0 1 2 3 4 5  
Circulation 0 1 2 3 4 5  
Neurological changes 0 1 2 3 4 5  
Abdominal evaluation 0 1 2 3 4 5  
Hypothermia management 0 1 2 3 4 5  
Fracture splinting 0 1 2 3 4 5  
Full exposure 0 1 2 3 4 5  
Universal precautions 0 1 2 3 4 5  
Timing for transfer 0 1 2 3 4 5  

 
Section 2: Time to complete procedures 
Secure airway:   secs Manage breathing:   secs Manage circulation:   secs Completion :   secs 
 
Section 3: Overall performances - Score out of 10 where 1=POOR, 10=EXCELLENT 
Adherence to priorities:   /10 Attitude:   /10 Organisation:   /10 Overall performance:   /10 
 
 
Source: 1: van Olden GD, Meeuwis JD, Bolhuis HW et al.  Journal of Trauma Injury Infection and Critical Care, 2004.  57(2): 381-384. 

2: Ali J, Cohen R, Adam R et al.  Journal of Trauma Injury Infection and Critical Care, 1996.  40(6): 860-866. 
3: Ali J, Cohen R, Adam R et al.  World Journal of Surgery, 1996.  20(8): 1121-1126. 
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Appendix F - Trauma Needs Analysis for general practitioners 

 

 

 

GP TRAINING NEEDS ANALYSIS 
 
 

DEMOGRAPHIC DATA 
 
1. Could you please supply your Postcode of employment? 
 

 
2. How long have you been in your current Regional Health Area?  

 
Please specify:    
 

 
3. Where were you practicing prior to your current position? 
 

Please specify:   
 

 
4. How long do you intend to remain in current Regional Health Area? 

 
6 mths 1 Year  

 
2 Years  3 Years 

 
Other, please specify:   
 

 
5. If you are changing your practice location, where do you intend to practice? 
 

Metropolitan 
 
Rural  Specify if known:   

Interstate 
 
Overseas 

 
 

6. Do you practice solely as a General Practitioner?  
 
YES 
 
Speciality:   
 
NO 
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7. Do you practice as a General Practitioner and provide local Hospital cover? 
 
YES 
 
NO 

 
 
8. Do you work solely at the local Hospital? 

 
YES 
 
NO 
 
Other please specify:   

 
 
 
TRAINING NEEDS ANALYSIS 
 
1. Do you know about the Western Region Rural Trauma Course? 
 

YES 
 
NO 

 
 
2. Have you attended the Western Region Rural Trauma Course? 
 

YES 
 

If YES Where:   
 
NO 

 
If NO Why:  

 
Not accessible 
 
Not required 
 
Other:   

 
 
3. If you answered NO to the above question what would encourage you to attend the Western 

Region Rural Trauma Course? 
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4. Do you know about the Early Management of Severe Trauma Course? 
 

YES 
 
NO 

 
 
5. Have you attended the Early Management of Severe Trauma (EMST) Course? 
 

YES 
 
NO 

 
If NO Why:  

 
Currently enrolled  
 
Not accessible  

Not required   
 
Other:   

 
 
6. Are you aware of any other trauma training courses? 
 

YES 
 

NO 
 

If YES please specify:   
 
 
7. Have you completed any Basic Life Support (BLS) training? 
 

YES 
 

If YES, When:   
 

NO 
 

If NO Why: 
 

Not accessible 
 
Not required 

 
Other:   
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8. Have you completed any Advanced Life Support (ALS) training? 
 

YES 
 

If YES When:   
 

NO 
 

If NO Why:  
 
Not accessible 
 
Not required 

 
Other:   

 
 
9. If BLS and ALS training courses were made available would you attend? 
 

YES 
 
NO 

If NO Specify:   
  
  

 
 
10. For education and training opportunities what suits you best: 
 
Local Multidisciplinary Weekend One day 
 
Metro Unidisciplinary Weekday Two day 
 

Evenings Three day 
 
 
Comments:  
  
  
  
  
 
 
Thank you for your assistance. 
 
 
 
 
 
 
Source:  Western Australian Trauma Education Committee (previously State Trauma Education 

Committee).  Perth, Western Australia. 
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Appendix G - Trauma Needs Analysis for nurses 
 
 
 
 
 
 
 

RURAL NURSES TRAINING NEEDS ANALYSIS 

 
DEMOGRAPHIC DATA 
 
 
1. Could you please supply your Postcode of employment? 
 
 
2. How long have you been in your current Regional Health Area?  

 
Please specify:   

 
 
3. Where were you practicing prior to your current position? 
 

Please specify:   
 
 
4. How long do you intend to remain in current Regional Health Area? 

 
6 mths 1 Year  

 
2 Years  3 Years 

 
Other, please specify:   

 
 
5. If you are changing your practice location, where do you intend to practice? 
 

Metropolitan 
 
Rural  Specify if known:   
 
Interstate 
 
Overseas 

 
 
6. Please indicate your clinical practice status.  

 
Full-time 
 
Part-time 
 
Casual 

 



 

 228

7. Do you work solely at the local Hospital? 
 

YES 
 

NO 
 

Other please specify:   
 
 
8. What area in the local Hospital do you cover? 

 
Please specify:   

 
 
TRAINING NEEDS ANALYSIS 
 
1. Do you know about the Western Region Rural Trauma Course? 
 

YES 
 
NO 

 
 
2. Have you attended the Western Region Rural Trauma Course? 
 

YES 
 

If YES Where: 
 

NO 
 

If NO Why:  
 

Not accessible 
 
Not required 
 
Other:   

 
 
3. If you answered NO to the above question what would encourage you to attend the Western 

Region Rural Trauma Course? 
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4 Do you know about the Trauma Nursing Care Course (TNCC)? 
 

YES 
 
NO 

 
 
5. Have you attended the Trauma Nursing Care Course (TNCC)? 
 

YES 
 
NO 

 
 

If NO Why: 
 
Currently enrolled 
 
Not accessible 
 
Not required 
 
Other:   

 
 
6. Are you aware of any other trauma training courses? 
 

YES 
 
NO 
 

If YES please specify:   
 
 
7. Have you completed any Basic Life Support (BLS) training? 
 

YES 
 

If YES, When:   
 
NO 
 

If NO Why: 
 
Not accessible  
 
Not required   
 
Other:   
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8. Have you completed any Advanced Life Support (ALS) training? 
 

YES 
 

If YES When:   
 
NO 

 
If NO Why: 

 
Not accessible 
 
Not required 

 
Other:   

 
 
9. If BLS and ALS training courses were made available would you attend? 
 

YES 
 
NO 

 
If NO Specify:   

 
 
10. For education and training opportunities what suits you best: 
 
Local Multidisciplinary Weekend One day 
 
Metro Unidisciplinary Weekday Two day 
 

Evenings Three day 
 
 
Comments:  
  
  
  
  
 
 

Thank you for your assistance. 
 
 
Please return to:  Trauma Services 

Lower Ground Floor “G” Block 
Sir Charles Gairdner Hospital 
Hospital Avenue 
Nedlands WA 6009 
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Source:  Western Australian Trauma Education Committee (previously State Trauma Education 

Committee).  Perth, Western Australia. 
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Appendix H – Western Region Rural Trauma Course (WRRTC) schedule 

 

Time (hrs) Topic 

0745-0800 Welcome and introduction 

0800-0845 Initial assessment (video) 

0845-0900 Pain management 

0900-0930 Extrication 

0930-1000 Morning tea 

1000-1045 Head injury 

1045-1115 Chest injury 

1115-1300 Rotation through skills stations (30 minutes each) 
- Airway management (paediatric) 
- Airway management (adult) 
- Case scenarios 

1300-1345 Lunch 

1345-1530 Rotation through skills stations (30 minutes each) 
- Haemodynamic stabilisation 
- Spinal immobilisation 
- X-ray interpretation 

1530-1600 Abdominal trauma 

1600-1615 Afternoon tea 

1615-1645 Paediatric trauma 

1645-1715 Pitfalls of inter-hospital transfer 

1715-1730 Summary 

 

 

Source:  State Trauma Education Committee.  Western Region Rural Trauma Course Report 

1999/2000.  Perth: The Committee; 2000. 
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Appendix I - WRRTC pre-course evaluation form 

Western Region Rural Trauma Course 
 

For eligibility to seek 5 QA&CPD accreditation points per hour from the RACGP and ACRRM, it is 
essential that you return this questionnaire promptly (by Friday the «PreTestReturnDate» at 

latest) in the envelope provided. 
 
Participant Name:   Course Location:   
 

PRE ACTIVITY QUESTIONNAIRE 

What is your CLINICAL PRACTICE setting? 
 
GP Private Practice Private Practice and Local Medical Officer Local 
 Hospital Cover Hospital ED 
 
Locum Private Practice and Regional Medical Officer 
 Hospital Cover Regional Hospital ED 
 
Other, please specify:   
 
Your FREQUENCY of ACUTE TRAUMA MANAGEMENT 
 
How OFTEN in your clinical practice would YOU manage a trauma patient? 
 
Never Daily Fortnightly 
  
Rarely Weekly Medical Officer 
 
Other, please specify:   
 
Your SETTING when MANAGING ACUTE TRAUMA 
 
In the past eight weeks how OFTEN have YOU managed acute trauma in the following 
SETTINGS?  
 
Please write the number of times into the appropriate box/es 
ROADSIDE GENERAL PRACTICE HOSPITAL 
Rural Rural Rural 
 
Remote Remote Rural, Remote 
 
 Locum Rural Private 
 
 Locum Remote  
 
Please provide some examples of the types of trauma/s you have managed. 
  
  
  
 
Please complete page two - SEE OVER 
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Western Region Rural Trauma Course 

 
PRE ACTIVITY QUESTIONNAIRE 

 

Your CONFIDENCE 
 

How confident do you feel managing trauma patients? 
 

VERY  MODERATELY  SOMEWHAT  NOT 
 Confident  Confident  Confident  Confident 
 
 
 
In your experience what are some of the difficulties of assessing and managing a trauma 
patient in a rural setting? 
  
  
  
  
  
  
  
  
  
 
How CONFIDENT do you feel in your SKILLS to manage the following aspects of acute trauma 
management? 
 
Using the following rating scale SELF ASSESS your SKILLS on a scale of 1(excellent) to 6 (no 
skills) Tick one box in each line 

 
 
SKILLS 
 

1 
EXCELLE

NT 

2 
GOOD 

 

3 
FAIR/ 

ACCEPTABL
E 

4 
ROOM FOR 

IMPROVEMEN
T 

5 
POO

R 

6 
NO 

SKILLS 
in this 
area 

Airway 
Management - 
CHILD 

      

Airway 
Management - 
ADULT 

      

Haemodynamic 
Stabilisation 

      

Spinal 
Immobilisation 

      

X-Ray 
Interpretation - 
Pelvis 

      

X-Ray 
Interpretation - C 
Spine 

      

X-Ray 
Interpretation - 
Chest 
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Western Region Rural Trauma Course 
 

PRE ACTIVITY QUESTIONNAIRE 
 

 
Your KNOWLEDGE 
 
What do you consider is your current level of KNOWLEDGE for the following aspects of ACUTE 
TRAUMA MANAGEMENT? 
 
Please rate on a scale of 1(most) to 6 (least) Tick one box in each line 
 
1 VERY Knowledgeable 4. A BIT Knowledgeable 
 
2 QUITE Knowledgeable 5. NOT Knowledgeable 
 
3. KNOWLEDGEABLE 6. NO Knowledge in this area. 
 
 

KNOWLEDGE 1 2 3 4 5 6 

How do you rate your ability to perform an Initial Assessment in 
the field of trauma management? 

      

What is your level of understanding of Pain Management 
options in the trauma setting? 

      

How do you rate your ability to extricate someone safely from a 
motor vehicle accident? 

      

How do you rate your level of knowledge in Head Injury 
diagnosis and treatment? 

      

What is your level of understanding of general Chest Injury 
diagnosis and management of the trauma patient? 

      

What is the level of your understanding of Airway Management 
in the paediatric trauma patient?  

      

What is the level of your understanding of Airway Management 
in the adult trauma patient? 

      

What is the level of your understanding of Haemodynamic 
Stabilisation in the trauma setting? 

      

What is the level of your understanding of Spinal Immobilisation 
in the trauma setting? 

      

How do you rate your level of knowledge in Paediatric Trauma 
management? 

      

What is your level of knowledge of diagnosing and managing a 
trauma Abdominal Injury?  

      

What is the level of your understanding of the Pitfalls of 
Transferring a trauma patient? 

      

 
 
Please complete page four - SEE OVER 
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Western Region Rural Trauma Course 

 
PRE ACTIVITY QUESTIONNAIRE 

 
 

 
From the course information provided to you, which particular skill station/lectures might you 
find useful? Please provide a brief description why. 
 
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
 
 

THANK YOU 
 

Please photocopy & keep for your records 
then return this questionnaire promptly in the envelope provided. 

 
For any enquiries please contact Trauma Services (08) 9346 3699 

 
 
 
 
 
 
 
 
Source:  Western Australian Trauma Education Committee (previously State Trauma Education 

Committee).  Perth, Western Australia. 
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Appendix J - WRRTC evaluation form 
 

 
 

Participant Evaluation Form 
 
Your suggestions and feedback are invaluable to us in preparing future courses. Please assist 
us by taking the time to complete the evaluation form. 
 
Please indicate your profession: 
 
 Medical Officer [ ] 
 Nurse [ ] 
 Volunteer Ambulance Officer [ ] 
 
Please use the following rating scale to evaluate the course material. 
1 Agree strongly 4 Disagree 
2 Agree 5 Disagree strongly 
3 Undecided 6 Did not attend 
 
Initial Assessment Video 1 2 3 4 5 6 

The use of a video was an effective educational format       

There was a useful blend of both theory & practical application       

The information gained will help me in practice       
 
Comments: 
  
  
  
  
 
 
Pain Management 1 2 3 4 5 6 

Subject matter was well prepared & appropriately emphasised       

The lecture content was at an appropriate level        

There was a useful blend of both theory & practical application       

The information gained will help me in practice       
 
Comments:  
  
  
  
  

 

 
Western Region Rural Trauma Course 

 
Proudly presented by The State Trauma Education 

Committee
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Head Injury Management 1 2 3 4 5 6 

Subject matter was well prepared & appropriately emphasised       

The lecture content was at an appropriate level       

There was a useful blend of both theory & practical application       

The information gained will help me in practice       
 
Comments:  
  
  
  
  
 
 
 
 
Paediatric Trauma 1 2 3 4 5 6 

Subject matter was well prepared & appropriately emphasised       

The lecture content was at an appropriate level        

There was a useful blend of both theory & practical application       

The information gained will help me in practice       
 
Comments:  
  
  
  
  
 
 
 
 
Skill Stations 1 2 3 4 5 6 

Airway (Child)       

Airway (Adult)       

X-Ray Interpretation        
 
Comments:  
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Skill Stations 1 2 3 4 5 6 

Interactive Case Studies       

Spinal Immobilisation/Extrication       

Haemodynamic Stabilisation (Adult & Child )       
 
Comments:  
  
  
  
  
 
 
 
 
Chest Injury 1 2 3 4 5 6 

Subject matter was well prepared & appropriately emphasised       

The lecture content was at an appropriate level         

There was a useful blend of both theory & practical application       

The information gained will help me in practice       
 
Comments:  
  
  
  
  
 
 
 
 
Abdominal Injury 1 2 3 4 5 6 

Subject matter was well prepared & appropriately emphasised       

The lecture content was at an appropriate level       

There was a useful blend of both theory & practical application       

The information gained will help me in practice       
 
Comments:  
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Inter-hospital Transfer  1 2 3 4 5 6 

Subject matter was well prepared & appropriately emphasised       

The lecture content was at an appropriate level         

There was a useful blend of both theory & practical application       

The information gained will help me in practice       
 
Comments: 
  
  
  
  
 
 
 
 
General Comments:  
 
Was this course clinically relevant, and did it meet your needs? 
 
 YES [ ] 
 NO [ ] 
 
Thank you for taking the time to complete this form. 
 
 
Please feel free to add your own comments regarding the overall course and its content. 
  
  
  
  
  
  
  
  
  
 
 
 
 
 
 
 
 
Source:  Western Australian Trauma Education Committee (previously State Trauma Education 

Committee).  Perth, Western Australia. 
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Appendix K - WRRTC 8-week evaluation form 

 

Western Region Rural Trauma Course 
 

For eligibility to seek 5 QA&CPD accreditation points per hour from the RACGP and ACRRM, it is 
essential that you return this questionnaire promptly (by Saturday the «PreTestReturnDate» at 

latest) in the envelope provided. 
 
 
Participant Name:   Course Location:   
 
 

POST ACTIVITY QUESTIONNAIRE 
 
 

Your FREQUENCY of ACUTE TRAUMA MANAGEMENT 
 
Having now completed the Western Region Rural Trauma Course how many times have 
you managed a trauma patient in the eight weeks? _____________ 
 
Your SETTING when MANAGING ACUTE TRAUMA 
 
In what SETTING did YOU manage these traumas? 
 
Please write the number of times into the appropriate box/es 
 
ROADSIDE GENERAL PRACTICE HOSPITAL 
Rural Rural Rural 
 
Remote Remote Rural, Remote 
 
 Locum Rural Private 
 
 Locum Remote  
 
Please provide some examples of the types of trauma/s you have managed. 
  
  
  
  
  
  
  
  
  
 
 
Has this changed since you participated in the Western Region Rural Trauma Course?  
 
Please circle one YES NO 

 
Please complete page two - SEE OVER 
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Western Region Rural Trauma Course 

 
POST ACTIVITY QUESTIONNAIRE 

 
 

 
Your CONFIDENCE 
 
CONFIDENCE since attending the Western Region Rural Trauma Course 
 
How confident do you feel managing trauma patients? 
 

VERY  MODERATELY  SOMEWHAT  NOT 
 Confident  Confident  Confident  Confident 
 
 
 
Has your CONFIDENCE increased? 
Please circle one YES NO 
 
 

PLEASE REFER TO YOUR COPY OF THE PRE TEST FOR ACUTE TRAUMA 
MANAGEMENT 

Please rate your confidence and skills since attending this course. 
 
 
How CONFIDENT do you feel in your SKILLS to manage the following aspects of acute trauma 
management? 
 
 
Using the following rating scale SELF ASSESS your SKILLS on a scale of 1(excellent) to 6 (no 
skills) Tick one box in each line 
 

 
 
SKILLS 
 

1 
EXCELLE

NT 

2 
GOOD 

 

3 
FAIR/ 

ACCEPTABL
E 

4 
ROOM FOR 

IMPROVEMEN
T 

5 
POO

R 

6 
NO 

SKILLS 
in this 
area 

Airway 
Management – 
CHILD 

      

Airway 
Management - 
ADULT 

      

Haemodynamic 
Stabilisation 

      

Spinal 
Immobilisation 

      

X-Ray 
Interpretation - 
Pelvis 

      

X-Ray 
Interpretation - C 
Spine 

      

X-Ray 
Interpretation - 
Chest 
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Western Region Rural Trauma Course 

 
POST ACTIVITY QUESTIONNAIRE 

 
 

 
Your KNOWLEDGE 
 
PLEASE REFER TO YOUR COPY OF THE PRE TEST FOR ACUTE TRAUM MANAGEMENT 

Please rate your knowledge since attending this course. 
 
What do you consider is your current level of KNOWLEDGE for the following aspects of ACUTE 
TRAUMA MANAGEMENT? 
 
Please rate on a scale of 1(most) to 6 (least) Tick one box in each line 
 
1 VERY Knowledgeable 4. A BIT Knowledgeable 
 
2 QUITE Knowledgeable 5. NOT Knowledgeable 
 
3. KNOWLEDGEABLE 6. NO Knowledge in this area. 
 
KNOWLEDGE 1 2 3 4 5 6 
How do you rate your ability to perform an Initial Assessment in 
the field of trauma management? 

      

What is your level of understanding of Pain Management 
options in the trauma setting? 

      

How do you rate your ability to extricate someone safely from a 
motor vehicle accident? 

      

How do you rate your level of knowledge in Head Injury 
diagnosis and treatment? 

      

What is your level of understanding of general Chest Injury 
diagnosis and management of the trauma patient? 

      

What is the level of your understanding of Airway Management 
in the paediatric trauma patient?  

      

What is the level of your understanding of Airway Management 
in the adult trauma patient? 

      

What is the level of your understanding of Haemodynamic 
Stabilisation in the trauma setting? 

      

What is the level of your understanding of Spinal Immobilisation 
in the trauma setting? 

      

How do you rate your level of knowledge in Paediatric Trauma 
management? 

      

What is your level of knowledge of diagnosing and managing a 
trauma Abdominal Injury?  

      

What is the level of your understanding of the Pitfalls of 
Transferring a trauma patient? 

      

 
KNOWLEDGE since attending the Western Region Rural Trauma Course 
 

Has your ACUTE TRAUMA MANAGEMENT KNOWLEDGE increased? 
 

Please circle one YES NO 
 
Please complete page four - SEE OVER 
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Western Region Rural Trauma Course 

 
POST ACTIVITY QUESTIONNAIRE 

 
 

 
Since attending the Western Region Rural Trauma Course have you: 
 
Made any changes to your clinical practice in the management of trauma patients? 

YES [ ] 
NO [ ] 

 
If yes, please describe: 
  
  
  
  
  
  
 
 
 
Had the opportunity to use any of the knowledge or skills that you either gained or 
updated through doing this course? 

YES [ ] 
NO [ ] 

 
If yes, please describe: 
  
  
  
  
  
  
 
 
 
Can you suggest any additional skill stations / lectures that you believe would have 
assisted you whilst dealing with trauma over the past month. 
  
  
  
  
  
 
 
 
Would you recommend this course to your colleagues? 

YES [ ] 
NO [ ] 

 
THANK YOU 

 
Please return this questionnaire promptly in the envelope provided. 

For any enquiries please contact Julie Williamson on (08) 9346 3699 
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Source:  Western Australian Trauma Education Committee (previously State Trauma Education 

Committee).  Perth, Western Australia. 
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Appendix L - WRRTC 6-month evaluation form 

 
 

 
 

 
 

Six Month Post Course Evaluation 
 
 
Thank you for taking the time to complete this questionnaire. Your feedback is extremely 
important to us and is invaluable in ensuring that the course continues to meet your needs. 
 
 
Responses: 
 
 
1. Please indicate your profession. 
 

Medical Officer [ ] 
Nurse [ ] 
Ambulance Officer [ ] 

 
 
2. Have you had the opportunity to use any of the knowledge or skills that you either gained or 

updated through doing this course ? 
 

YES [ ] 
NO [ ] 

 
If yes, please describe:  
  
  
  
  
  
  
 
 
3. Can you suggest any additional skill stations / lectures that you believe would have assisted 

you whilst dealing with trauma over the past 6 months. 
  
  
  
  
  
  

 
PTO 

 
Western Region Rural Trauma Course 

Proudly presented by The State Trauma Education 
Committee 

Coordinator 
Trauma Services 
Sir Charles Gairdner Hospital 
Hospital Avenue 
Nedlands WA 6009 
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4. Have you referred to your manual since completing this course? 
 

YES [ ] 
NO [ ] 

 
 
5. Has attending the course affected your clinical practice in the management of trauma 

patients? 
 

YES [ ] 
NO [ ] 

 
If yes, please describe: 
  
  
  
  
  
  
 
 
6. Would you recommend this course to your colleagues? 
 

YES [ ] 
NO [ ] 

 
 
7. Do you believe it would be of benefit to you to repeat this course in order to update your 

skills in the future? 
 

YES [ ] 
NO [ ] 

 
If YES how often?   
 
 
Additional Comments: 
  
  
  
  
  
 
 
Thank you once again for your assistance. 
 
State Trauma Education and Development Coordinator 
State Trauma Education Committee 
 
 
 
 
 
 
Source:  Western Australian Trauma Education Committee (previously State Trauma Education 

Committee).  Perth, Western Australia. 


