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A B S T R A C T   

Introduction: Emergency Medicine is a relatively new specialty in South Africa. Limited data is available 
regarding junior doctors’ competence in managing emergencies, however previous surveys have identified 
limited teaching and supervision of junior doctors in Emergency Medicine. Currently there is no formal stand-
ardised assessment tool to assess an intern’s Emergency Medicine competence. The aim of the study was to, 
through expert opinion and consensus, develop an Emergency Medicine assessment tool to identify a level of 
appropriate Emergency Medicine knowledge at the end of internship. 
Methods: The Modified Delphi Methodology was used to create an assessment tool via interaction with a panel of 
experts and took place over 4 rounds via an online survey platform. The initial round identified the high-priority 
topics within each intern domain. A questionnaire was created based on these topics and was presented to the 
panel for consensus during the following round/s. Rounds continued until each question met consensus of 75 %. 
Results: A total of 35 panellists consented to participate, representing 6 provinces. The majority were Emergency 
Medicine specialists. High-priority topics included acute respiratory distress, polytrauma, dehydration and shock 
in children, airway management, and the agitated patient. A 40-question, multiple choice questionnaire was 
created with all questions reaching consensus. 
Conclusion: This study highlighted the core high-priority Emergency Medicine topics that interns should be 
exposed to during their internship and created a questionnaire aimed at evaluating them. The study findings 
provide a novel contribution to identifying gaps in Emergency Medicine knowledge during intern training, 
allowing for potential interventions to be implemented to improve intern EM training. The addition of a clinical 
skills component and increasing the question database is suggested to further develop this tool. Larger iterative 
studies involving the HPCSA, and health education experts provide avenues for future research.   

Introduction 

Access to Emergency Care is a constitutional right within South Af-
rica (SA) [1]. In district hospitals, a large percentage of this care is 
administered by doctors performing their compulsory community ser-
vice year [2]. 

Emergency Medicine (EM) is a relatively new speciality in SA, having 
first been registered in 2003 [3]. There is a global emphasis on 
improving emergency care in Low-and-Middle-Income Countries 
(LMIC), including SA [4]. A paucity of data exists surrounding the 
application of EM in SA and a disconnect between the professional skills 
and service delivery has already been noted [4]. Wallis et al. emphasises 

that key areas to address include the appropriate training of junior 
doctors in EM [3]. 

In SA, after completing a 6-year undergraduate medical degree, ju-
nior doctors complete 2 years of internship in the public sector. The aim 
of internship is to “complete their medical training under supervision” to 
ensure that “competent and safe medical practitioners” are produced 
[5]. The Health Professions Council of South Africa (HPCSA) delineates 
8 major medical domains to which interns must be exposed. Within each 
domain, emergency knowledge and skills are mandated, but EM is not 
included as a domain on its own [5]. 

Recently, the HPCSA has placed a larger emphasis on primary health 
care training during internship. Current recommendations include a one 
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month district/tertiary hospital Emergency Department (ED) placement, 
under supervision [5,6]. However, previous reports have highlighted 
concerns with regards to supervision by junior doctors with less than 3 
years’ of experience in the specialty, as well as expressing infrequent ED 
teaching [6]. Multiple emergency procedures are also reportedly per-
formed without supervision, and not only does this pose a potential risk 
to patient safety, but poor knowledge and skill learnt may not be cor-
rected [6]. 

The community service year was implemented as part of the national 
strategy to improve health services in under-served and rural areas [2, 
7]. Community service doctors practise in areas with limited supervision 
[2,7]. EM competence are of utmost importance in these settings – case 
mix data of rural EDs reflect high numbers of trauma, followed by in-
fectious disease and non-communicable disease [8]. However, commu-
nity service doctors express that triage and emergency procedures are 
areas in which they feel the least prepared [7,9]. 

Community service doctors are often expected to supervise and teach 
interns. This may be exacerbating a cycle of “confident incompetence” 
[6,10]. Competence can be defined as the “degree to which the indi-
vidual can use knowledge, skills and judgement associated with the 
profession to perform effectively in the domain of possible encounters 
defining the scope of professional practice” [11]. The literature contains 
limited data regarding junior doctors’ competence in managing emer-
gencies within the SA context. While there is published literature 
investigating internship and community service in terms of adequate 
preparation for independent practice, none of these cover EM specif-
ically. This may result from the fact that EM is a relatively new specialty 
in SA, with undergraduate and intern EM exposure and training still in 
its developmental phases [3]. 

A need exists to assess and determine the EM competence of junior 
doctors. The aim of a standardised assessment tool is not to assess in-
dividual competencies or delay career progression, but to assess areas 
where training in emergencies may be improved. In order to effect 
training interventions to improve clinical outcome, a standardised sys-
tem to measure knowledge must first be created [12]. Formative testing 
including simulation and direct observation are impractical and difficult 
to standardise across sites. An objective, single best answer (SBA) 
assessment is practical, can be performed online, assesses a range of 
topics across multiple EM domains, and can be utilised to assess 
problem-solving [13]. 

The aim of the study was to, through expert opinion and consensus, 
develop an EM assessment tool for medical interns training in SA - 
identifying a level of appropriate EM knowledge that interns should 
have acquired during internship. This was done through the imple-
mentation of the Modified Delphi technique. 

Methods 

The use of Delphi methodology was utilised, as it allowed for expert 
group consensus over single human opinion [14]. Delphi methodology 
employs a consensus building technique, consisting of iterative surveys 
to a panel, anonymous to one another, with feedback on responses 
shared in subsequent rounds [14], and termed "Modified" if web based 
technology is used [15]. This method has gained popularity over recent 
years in the healthcare setting as a method to develop assessment 
criteria and improve quality of care provided in areas where there are 
standardisation gaps [14,16,17]. We chose this approach to allow for 
diversity in geography, increased validity due to anonymity and pre-
vention of bias associated with group discussion, and representation of 
diverse views based on experience and expertise [18]. 

The Modified Delphi study took place over 4 rounds via email and an 
online survey platform, Survey Monkey (Momentive Al. Copyright 1999 
- 2022; Momentive) from July 2022 to October 2022. All responses 
remained anonymous and individual responses were weighted equally. 

Panellist identification, selection, and recruitment 

A purposive and snowball sampling technique was utilised to iden-
tify potential panellists, with the aim of selecting an expert panel diverse 
in gender, race, and geography. The snowball technique may introduce 
sampling bias by including a group of experts well known and similar to 
each other. To improve heterogeneity, we identified panellists from 
university faculty websites, the HPCSA register, and hospital EM/FM 
faculty websites, ensuring invites were sent to experts in all 9 provinces. 
108 potential panellists were invited via two emails sent one week apart. 
Panellists who signed informed consent were sent a link to Round 1. 
Although there is no standardised panel size for Delphi studies, most 
panels range from 10 to 100 [14]. We set a minimum panel number of 20 
- aiming for as large a panel as possible to ensure heterogeneity, 
balancing the practicality of risking non-consensus, additional rounds, 
and potential high attrition rates. 

Inclusion criteria into the panel included  

• Healthcare Practitioners registered with the HPCSA.  
• Senior doctors/specialists with at least 5 years’ experience in EM or 

Family Medicine (FM), practising in the public sector.  
• Experience/current involvement with medical intern training.  
• Access to an electronic device that can operate email and Survey 

Monkey (Momentive AI. Copyright 1999 - 2022; Momentive). 

Initiation of study 

We aimed to develop a 40-question SBA multiple choice question-
naire. 40 questions were chosen to optimise expert participation and 
retention and were allocated according to time spent in the domain, a 
representation of the current HPCSA internship training priorities. We 
agreed that this number would provide enough questions to test each 
domain’s EM knowledge without risking too much panellist attrition, 
while acknowledging that this is not a comprehensive audit of intern EM 
knowledge. General Medicine, General Surgery, Obstetrics & Gynae-
cology and Paediatrics were assigned 5 questions each. Anaesthetics, 
Psychiatry and Orthopaedics were assigned 3 questions each. FM 
(including the one month of EM) was assigned 11 questions (See 
Table 4). 

The panellists were allocated two weeks to complete each round with 
a reminder email sent halfway through the allocated period and a final 
reminder sent 24 h prior to the deadline. Incomplete responders 
received a reminder 24 h prior to the deadline. The completed portion of 
the survey was included in the analysis, however incomplete responders 
were subsequently excluded from the following rounds. The authors 
used the following two weeks to critique the responses and formulate the 
new/modified, and then initiated the next round. We planned 3 rounds 
as sufficient for consensus while still aiming to limit attrition rates, with 
the possibility of additional rounds until 40 questions had met 
consensus. 

Description of rounds 

The aim of the first round was to identify important EM topics from 
each of the 8 major intern domains. Within each domain, a list of the 
core emergencies were identified from the HPCSA intern booklet and 
coalesced into a condensed version which was presented to the panellists 
during Round 1. The panellists selected priority topics from each domain 
to be used in creating the multiple-choice questions (MCQs). 

After Round 1 identified the high-priority topics, 40 SBA MCQs were 
formulated for each topic by the researchers, guided by the National 
Board of Medical Examiners in constructing written-test questions for 
the basic and clinical sciences [19]. 

These questions, together with the suggested answers, were pre-
sented to the panellists throughout multiple rounds with the following 
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potential answers: 
“Agree” (the questions can be included into the final questionnaire 

unchanged.) 
“Agree with the following modifications” (the question tests the 

correct knowledge and can be included into the final questionnaire but 
requires slight modifications to improve the question quality.) 

A free form text box was provided for suggestions, comments, and 
modifications from the panellist. 

“Disagree” (the question must be discarded, and a new question 
created.) 

In subsequent rounds, panellists were presented with modified 
questions of the previous round’s questions meeting consensus for 
“Agree with the following modifications”, as well as newly developed 
questions for topics that did not meet consensus. After each domain, the 
panellists were given the opportunity to provide general comments on 
the questions created. 

At the start of each new round, a summary of the results from the 
previous round was presented to the panellists, including the suggested 
modifications and comments from the panel. All engagement with the 
panellists was anonymous, via email and the online survey platform. 

Consensus 

While there is no consensus in Delphi methodology as to what cut-off 
should be used for consensus, 75 % appears to be the most widely uti-
lised [20]. Consensus was therefore set a priori at 75 % for inclusion of 
questions to which the panellists responded "agree". For those questions 
reaching 75–85 % with a combination of “agree” and “agree with 
modifications”, the suggested modifications from the panellists were 
incorporated into the original question or a new question was created. 
This modified or newly created question was presented to the panellists 
in the subsequent round/s until a consensus of 75 % was reached. 
Questions reaching less than 75 % consensus were deleted entirely, and 
a new question created under the topic. New questions were presented 
to the panellists in the subsequent rounds until consensus was met. 

If a question was only modified, the panellists could “agree” or 
“disagree” to the modified question in subsequent rounds (the question 
having already met consensus, but an attempt at improving the question 
was made). Any new questions were posed with the 3 original optional 
answers of “agree”, “agree with modifications” and “disagree” and the 
cycle repeated. 

Results 

Expert panel characteristics 

A total of 35 panellists met inclusion criteria and consented to 
participate in the study (32 % of the initially identified 108 potential 
panel). The demographics of the panel are shown in Table 1. Most 
panellists were between 31 and 40 years old, with over 80 % being 
between the age of 31 and 50. Approximately 75 % of the panellists were 
working in EM. At least 33 % of the panel are involved in teaching 
medical students/interns in EM. Six provinces were represented, with 
the top 3 being Western Cape, Eastern Cape and Gauteng. 

Delphi round outcomes 

Fig. 1 provides a summary of the rounds and results of the Delphi 
process. Each subsequent round was met with some expected attrition. 
30 (28 complete and 2 incomplete) responses were received during 
Round 2 with an attrition rate of 14,29 %. Round 3 met the highest 
attrition rate of 20,00 %, however the incomplete responses remained 
minimal at 1 incomplete response and a total of 24 complete responses. 
Round 4 consisted of a total of 23 complete responses, 0 incomplete 
responses and 1 panellist attrition (4,16 %). 

A 100 % completion by the panellists occurred during Round 1 

Table 2 displays emergency topics identified as high-priority within 
each domain during Round 1, and Table 3 lists topics excluded based on 
the number of votes received. 

Table 4 describes each round’s results and the number of questions 
that met consensus within each round. Most questions met consensus 
during Round 2, with a total of 37 questions meeting 75 % or more 
consensus. Of these, 29 questions were automatically included into the 
final questionnaire (85 % or more consensus) and 8 questions were 
modified according to the previously described methodology. Only 3 
questions did not meet consensus and were replaced by new questions 
which subsequently met consensus within the following two rounds. 

Discussion 

Final year interns are likely not fully prepared to manage emergen-
cies due to a lack of rigorous national guidelines for gaining EM expe-
rience during internship [7,9]. This modified Delphi study is, to the best 
of our knowledge, a first attempt to obtain consensus on an EM assess-
ment tool for interns. High-priority topics identified from this study 
include, acute respiratory distress, polytrauma, dehydration and shock 
in children, airway management, and management of the agitated 
patient. 

Triage and the use of the South African Triage Scale(SATS) also 
reached consensus as an important topic for intern learning. Triage has 
been shown to improve ED overcrowding and identify sick patients to 
allow for timely intervention [21,22]. The SATS was designed specif-
ically for implementation in LMIC [23], and Nkabinde et al. noted that 
community service doctors feel underprepared to perform triage [7]. 

Interestingly, questions using emergency point-of-care ultrasound 

Table 1 
Panellist demographics.   

Number of Panellists 
(Total = 35) 

Percentage (%) 

Age (Years) 

30 or younger 0 0,00 
31–40 18 51,43 
41–50 11 31,43 
51–60 5 14,29 
61–70 1 2,86 
70 or older 0 0,00  

Gender 

Female 10 28,57 
Male 24 68,57 
Gender Fluid 1 2,86  

Province 

Western Cape 13 37,14 
Eastern Cape 8 22,86 
Gauteng 7 20,00 
Kwazulu Natal 5 14,29 
Northern Cape 1 2,86 
North West 1 2,86 
Free State 0 0,00 
Limpopo 0 0,00 
Mpumalanga 0 0,00  

Work Experience 

EM Specialist 21 60,00 
5 years or more experience as an EM Specialist: 4 
FM Specialist 9 25,71 
5 years or more experience as an FM Specialist: 3 
Other: 5 years or more experience in EM as a medical officer/ 

registrar 
5 14,29  

Academic Involvement 

Involvement in training final year medical students in EM 12 34,29 
Involvement in training interns in EM 12 34,29 
Current or previous intern curator 0 0,00  
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(PoCUS) reached consensus, however comments in the free-form text 
included: “eFAST is not formally taught … so [ultrasound interpreta-
tion] will be unfair”. Emergency PoCUS is not formally taught in un-
dergraduate and internship training. However, evidence regarding its 
utility in resource limited settings as well as for emergencies and cardiac 
arrest is emerging [24–26]. This tool may be used to identify those that 
cannot interpret PoCUS, however it cannot determine if PoCUS is per-
formed correctly, a recognized limitation of this study. 

Deliberate self-poisoning is the most common cause for suicide in 
LMIC [27], accounting for 90 % of non-fatal suicides [27]. These pre-
sentations place a significant burden on SA’s already financially con-
strained healthcare system [28]. It is therefore interesting that 
toxicology was not one of the high-priority topics. Had we allowed for a 
higher number of high-priority topics within each domain, adult toxi-
cology would have been included. We recognize this as a limitation of 
the study, and do not discount the importance of emergency toxicology 
management in SA. 

Limitations of study 

An expected limitation was panellist attrition, mitigated by limiting 
questionnaire size. This limits the number of priority topics and may 
unintentionally exclude topics, further emphasising the need for larger 
iterative studies to be performed. A high attrition rate affects the het-
erogeneity of the results resulting in potential bias. Sampling bias via the 
snowball technique is also a potential limitation. 

Although significant effort went into identifying EM and FM 

Fig. 1. Description of the Modified Delphi Rounds / Delphi process.  

Table 2 
The topics that were presented to the panellists during Round 1 and their cor-
responding votes.  

Topics chosen during Round 1 Number of Votes 
(Total = 35) 

Percentage of 
Votes (%) 

GENERAL MEDICINE 
Approach to acute respiratory distress 32 91,43 
Approach to different types of shock 30 85,71 
Approach to acute cardiac arrhythmias 27 77,14 
Approach to seizures 20 57,14 
Approach to altered mental state 20 57,14 

GENERAL SURGERY 
Resuscitation of a polytrauma patient (ATLS 

principles) 
35 100,00 

Approach and management of an acute 
abdomen 

29 82,86 

Approach and management of a head injury 25 71,43 
Approach to upper and lower GIT bleeding 23 65,71 
Approach to trauma related shock 21 60,00 

PAEDIATRICS 
Approach to acute respiratory disorders 

(Paediatrics) 
35 100,00 

Approach to acute gastroenteritis and 
hypovolemic shock in children 

35 100,00 

Resuscitation principles in children (PALS/ 
APLS) 

33 94,29 

Approach to and management of seizures in 
children 

28 80,00 

Resuscitation principles in neonates 23 65,71 
OBSTETRICS & GYNAECOLOGY 

ESMOE: Shoulder dystocia, cord prolapse, 
breech delivery, PPH 

32 91,43 

Identification of gynaecological acute 
abdomen (ectopic pregnancy, ovarian 
torsion etc.) 

30 85,71 

Approach to obstetric haemorrhage in early 
pregnancy 

28 80,00 

Identification and management of different 
types of miscarriage 

22 62,86 

Approach to maternal sepsis 19 54,29 
ANAESTHETICS 

Medication, equipment, procedural skills 
related to airway management 

35 100,00 

Use of resuscitation equipment and 
medication (defibrillation, pacing, central 
venous access) 

27 77,14 

Use and optimisation of respiratory system 
using ventilator 

21 60,00 

ORTHOPAEDICS 
Management principles of open fractures 26 74,29 
Approach to and management of joint 

injuries and dislocations 
25 71,43 

Management principles of closed fractures 19 54,29 
PSYCHIATRY 

Approach to the agitated/aggressive patient 35 100,00 
Differentiating between delirium, dementia, 

and acute psychosis 
26 74,29 

Suicidal risk assessment 20 57,14 
FAMILY MEDICINE 

Interpretation of ECGs 34 97,14 
Approach to an undifferentiated medical 

patient 
30 85,71 

Approach to an undifferentiated trauma 
patient 

28 80,00 

Interpretation of imaging modalities 27 77,14 
Approach to and management of cardiac 

arrest 
26 74,29 

Approach to anaphylaxis 24 68,57 
Interpretation of the arterial blood gas 23 65,71 
Approach to triage and SATS 21 60,00 
Acute wound care and debridement 20 57,14 
Primary, secondary and tertiary surveys 19 54,29 
Types, problems and pitfalls of transport of 

the unstable patient 
16 45,71  
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stakeholders, another limitation includes the absence of input from 
health professions education experts and policymakers. Their input on 
optimal ways to provide medical education and practical ways to rehaul 
the current EM curricula would be invaluable. This provides a potential 
avenue for future involvement. 

Further review, validation, potential standard setting and expansion 
and refinement of a sustainable question bank need to be considered. As 
a next step, a pilot study is being planned for interns in two tertiary-level 
hospitals in the Eastern Cape, South Africa. Options for expansion and 
refinement of the question bank include inclusion of potential “test 
questions” that are not scored, but then retrospectively assessed for 
validity and reliability and future inclusion in later tests. Validity testing 
utilising item analysis as well as expert opinion from a broader range of 
experts, and reliability assessment utilising Cronbach’s alpha can be 
applied to future tests. We aim to grow a sustainable and valid question 
bank that can be utilised to effectively assess intern training in South 
Africa. 

This tool represents a summative assessment, although not planned 
for high stakes decision making, it also has little educational impact on 
the test takers. The aim of the assessment is to assist with creating a 
picture of the overall strengths and gaps in intern emergency training. A 
longer term, formative assessment methodology would have the ad-
vantages of strengthening and improving gaps in individual doctor’s 
knowledge but may not be best suited to the milieu of South African 
internship training. 

As an assessment tool, this project is limited in that it does not reflect 
clear learning outcomes or blueprinting for the 2-year internship, but its 
validity is driven by the HPCSA-stipulated time in each domain as well 
as the expert consensus on high-value topics. This information may be 
valuable in retrospectively driving training in these high value topics, as 
well as advocating for a longitudinal EM training programme during 
internship. 

The development and ongoing refinement of this tool remains an 
iterative process. While MCQs are not validated for an assessment of 
skills, a self-assessment of skill preparedness will be added to the pilot 
intern study, with potential for a mixed-methods study including qual-
itative assessment of emergency preparedness amongst interns. 

We hypothesise that these further steps will highlight a need for a 
lengthened EM training block and clear curriculum, likely arising from 
engagement with the HPCSA and individual intern training sites. It is our 
hope that this limited, summative assessment may represent a first step 
in these engagements. 

Conclusion 

To date, this is the first known study of this nature within Africa and 
has the potential to lay foundations for a significant impact on EM 
training amongst junior doctors. This assessment tool may be used to 
identify current EM knowledge at the end of internship and identify 
training gaps for potential interventions with the overall objective of 
improving medical education. These gaps may be used to advocate for a 
longer EM rotation during internship, create a better structured EM 
curricula in collaboration with the HPCSA, policymakers and medical 
education experts, as well as potentially be incorporated into under-
graduate training. Ultimately this will lead to well prepared and 
competent junior doctors who will provide a better level of care that will 
result in improved patient outcomes. 

This represents a first step in evaluating the current EM intern 
training, and external validation, additional questions, and inclusion of 
practical components by a wide stakeholder engagement may lead to a 
significant impact on the training of junior doctors in South Africa. 

Ethics 

Ethical clearance for this study was approved by the Frere and Cecilia 
Makiwane Hospitals Research Ethics Committee. FCMHREC/A0118/ 

Table 3 
The topics that were excluded from the high-priority topics based on the number 
of votes received during the Delphi Process.  

Topics Excluded dueing Round 1 Number of Votes 
(Total = 35) 

Percentage of 
Votes (%) 

GENERAL MEDICINE 
Management of toxin ingestion / exposure 16 45,71 
Approach to hypertensive emergencies 11 31,43 
Management of acute electrolyte disorders 11 31,43 
Approach to acute focal neurological fallout 8 22,86 
Approach to acute haematological disorders 0 0,00 
Approach to acute rheumatological 

emergencies 
0 0,00 

GENERAL SURGERY 
Management of penetrating injuries 16 45,71 
Approach to paediatric surgical emergencies 10 28,57 
Identification and management of blunt 

trauma 
7 20,00 

Identification and management of 
peripheral vascular emergencies 

3 8,57 

Identification and management of 
urological emergencies 

3 8,57 

Approach to neurosurgical emergencies 3 8,57 
PAEDIATRICS 

Approach to metabolic emergencies in 
children 

6 17,14 

Approach to altered mental status in 
children 

6 17,14 

Approach to toxins in children 5 14,29 
Identification and management of cardiac 

emergencies 
4 11,43 

OBSTETRICS & GYNAECOLOGY 
Maternal complications during third 

trimester 
18 51,43 

Maternal resuscitation of the unconscious 
patient 

15 42,86 

Foetal and maternal monitoring during 
labour 

11 31,43 

ANAESTHETICS 
Different types of anaesthesia and analgesia 

and their complications 
15 42,86 

Preparation for anaesthesia in “special 
populations” (obese patients, geriatric 
patients, paediatrics, etc.) 

4 11,43 

Optimization of metabolic and 
cardiovascular derangements 

3 8,57 

ORTHOPAEDICS 
Approach to cervical spine protection and 

cervical spine injury 
14 40,00 

Imaging interpretation and description of 
orthopaedic fractures 

7 20,00 

Management principles of paediatric 
orthopaedic emergencies 

6 17,14 

Approach to spinal cord injury including 
neurogenic shock 

4 11,43 

Identification and management of 
compartment syndrome 

4 11,43 

PSYCHIATRY 
Mental Health Care Act and completion of 

Mental Health Care User (MHCU) forms 
19 54,29 

Complications or side effects of 
antipsychotics and other psychiatric 
medications 

5 14,29 

FAMILY MEDICINE 
Approach to HIV associated emergencies 15 42,86 
Approach to epistaxis 15 42,86 
Approach to infectious diseases 14 40,00 
Removal of foreign body 14 40,00 
Approach to a rash 14 40,00 
Approach to acute visual loss 12 34,29 
Approach to otolaryngeal emergencies 9 25,71 
Approach to acute red eye 6 17,14 
Approach to environmental emergencies 5 14,29 
Identification and management of Stevens- 

Johnson Syndrome (SJS) and Toxic 
Epidermal Necrolysis (TENS) 

5 14,29 

Approach to otological emergencies 4 11,43 
Petechiae and purpuric emergencies 2 5,71 
Approach to acute eye pain 2 5,71  
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