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Abstract 

Objective: To determine the rate of intubations 

carried out in Wellington Hospital Emergency 

Department (tertiary hospital), New Zealand, to 

provide a description of intubating habits of 

clinicians including operator experience and 

methods, and to determine the rate of complica-

tions. 

Design: Eight month, retrospective, observa-

tional study. 

Setting: Wellington Hospital Emergency De-

partment (WHED). 

Location: New Zealand. 

Patients and participants: All patients intubated 

in the Emergency Department were included. 

Interventions: None. Audit related activity. 

Measurements and results: Over the eight 

months 57 intubations occurred. The most com-

mon indications for intubation were head injury 

with reduced Glasgow Coma Scale (GCS) and 

overdose (both 18.9%) followed by stroke, sei-

zure and cardiac arrest (9.4-11.3%). Most intu-

bations (46%) occurred between 8 a.m.-5 p.m. 

Eighty-two point seven percent of patients were 

intubated by ED doctors where seniority of 

team leader and intubating doctor varied ac-   

. 

cording to the time of day. Intubation was 

consultant led 68.4% of the time before 5 p.m. 

and 40% of the time overnight. Airway check-

list use was reported in 54.5% with formal air-

way assessment documented in 50%. Successful 

first pass occurred in 77.2% of cases. Difficult 

laryngoscopy (grade 3-4) was reported in 16.6% 

using direct laryngoscopy and 18.8% using vi-

deolaryngoscopy. All patients were successfully 

intubated orally in 3 attempts or less. Etomidate 

was drug of choice (54.7%). Seventeen point 

five percent experienced one or more complica-

tions. Trends towards less complications related 

to direct laryngoscopy compared to video-

laryngoscopy and use of cricoid pressure 

associated with a higher complication rate were 

noted. However there were low numbers and 

statistical significance was not reached. 

Conclusion: The first pass success rate for 

intubation was lower in comparison to other 

studies although adverse event rate was also 

lower. As a high-risk procedure, an incidence of 

seven intubations per month highlights the need 

for more diverse training opportunities for 

skills maintenance. 
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Introduction 

Advanced airway management is a core skill of 

emergency physicians. (1) 

Emergency Department (ED) patients who present 
unscheduled with unstable physiology and have   

. 

unknown airway anatomy are more likely to have 

difficult to control airways compared to those who 

are intubated in theatre. (2) The experience of the 

ED primary operator, familiarity of other ED staff 
in airway management, limitations in ED airway 

equipment and the complexities of managing a 

chaotic ED environment are possible factors. (2) 
The National Audit Project 4 (NAP4) UK (3) 

reviewed severe complications associated with 

airway management and found that at least one in 
four major airway events reported to NAP4 were 

from the Intensive Care Unit (ICU) or the ED. The 

authors also found a large proportion of events 

occurred out of hours, without consultant supervi-
sion, with operators failing to follow standard 

airway management algorithms and ‘failing to plan   

. 
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for failure’. (3) Several studies from Europe and 

America (4-6) have been published that describe 
intubations in ED, but to date, only one study of 

295 intubations has been performed in an Australa-

sian ED. This study by Fogg et al (7) prompted 
significant changes in the practice of intubation in 

that ED (8) and an increased educational focus on 

the subject in order to improve clinical manage-

ment. 
The objectives of this observational study are to 

identify the incidence of intubation events carried 

out in the ED, to provide a description of the 
intubating habits of clinicians, and to identify all 

adverse events from those intubations. The results 

will be used to identify gaps in knowledge or 

accepted best practice, and to help guide future 
clinician training. The ultimate goal of ongoing 

data collection is to contribute data towards the 

New Zealand Emergency Medicine Network-
Australian New Zealand Emergency Department 

Airway Registry (NZEMN-ANZEDAR) 

(Appendix 1) and to provide a baseline from 
which to work towards better airway processes in 

the Wellington Hospital Emergency Department 

(WHED). 

 
Materials and methods 

This was a retrospective observational study 

carried out in WHED between August 2014 and 
March 2015 but audit data collection remains 

ongoing. All patients who were intubated in the 

ED were included. Patients intubated in the pre-
hospital environment were excluded. 

Prior to undertaking this study, a one-month pilot 

audit was conducted in order to establish methods 

required to achieve full capture of intubations. 
In this study, patients were identified using several 

methods: 

• Self reporting by any team member, using the 

study data collection forms (Appendix 2) 

• A review of electronic ED notes (EDIS) for all 
patients admitted to the ICU from the ED. 

Admission data was accessed via a monthly 

report generated by a District Health Board 

Senior Reporting Analyst from the Decision 
Support Unit. Patients discharged from the ED 

to theatre were recorded on the ICU admission 

list as this was their expected destination after 
attending theatre 

• A review of electronic ED notes of all deaths 

in the ED. This data is already generated as a 

monthly report 

• A review of ED electronic notes for presenta-
tions coded on EDIS as "subarachnoid haemor-   

. 

rhage", "intracranial haemorrhage", and "in-
tracerebral haemorrhage" 

Once patients were identified, data about the in-

tubation episode were collated by the investigating 

team from data collection forms (Appendix 2). If 
these were not initially completed, the clinician 

was identified from the patient notes, contacted via 

email and asked complete the form. If forms re-
mained partially complete/incomplete, the 

investigating team gathered data from the clinical 

notes. 
This internal audit of practice was designed to pro-

vide a site specific sustainable process through 

which ongoing data collection and analysis within 

WHED can occur. With the ultimate goal of facili-
tating participation in external research conducted 

by the NZEMN-ANZEDAR (Appendix 1). To this 

end, the NZEMN-ANZEDAR data collection form 
was used (Appendix 2) to record information to 

allow future submission of data to the Registry in a 

standardised format. Data collection was part of 

the standard documentation expected in ED during 
any resuscitation and intubation. 

Application was made for ethics approval as a 

local site through the existing NZEMN-
ANZEDAR Ethics submission. The study was an 

audit related activity. It was approved by 

Wellington Hospital’s Research Service Leader 
and ED Clinical Leader, registered and given 

locality approval. 

The primary aim was to determine the rate of 

intubations within the ED. 
Secondary descriptors aimed to provide a detailed 

description of intubating practices as outlined 

below: 

• Indications 

• Intubator experience 

• Techniques used 

• Equipment used 

• Drugs used 

• Number of attempts 

• The use of the rapid sequence induction (RSI) 
checklist 

• Rates of complication 

Statistical analysis was conducted by a Senior 

Biostatistician from Otago University. SPSS 
statistics software was used. Descriptive statistics 

used to analyse the data are presented as 

percentages. A multivariate analysis compared 

complication rates against the secondary outcomes 
(Figure 1). Chi-squared and McNemar’s tests were 

used to identify statistical significance. Statistically 

significant differences were considered at p< 0.05. 
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Results 

Over eight months, 57 patients were intubated in 
WHED (average of 7.13 patients per month). 

Ninety-one percent were adults, half were women. 

Most patients were intubated by ED clinicians 
rather than ICU/anaesthetics clinicians. Fourteen 

percent of patients intubated weighed over 100 kg 

(Table 1). 

Forty-six percent of intubations occurred during 
the day. Team leader seniority varied with the time 

of the day (Table 2). Sixty-eight point four percent 

of intubations were consultant led during the day 
compared to 40% overnight. 

The most common indications for intubation were 

for head injury with a reduced GCS, and overdose 

followed by stroke, seizure, and cardiac arrest 
(Table 3). Eighty-one percent of intubated patients 

went directly to the ICU. 

A formal airway assessment was documented in 
50% of patients. A pre-intubation checklist was 

used in 54.5% of patients (Table 4). Half of pa-

tients assessed were predicted to have a difficult 
airway. Pre-oxygenation was carried out using 

mainly bag mask ventilation. 

Thirty-four percent of patients did not receive ap-

noeic oxygenation. Only 10.4% were ‘ramped’ for 
intubation (the head and torso elevated such that 

the external auditory meatus and the sternal notch 

are horizontally aligned). (9) 
Etomidate was used most frequently in the ED 

cohort of patients (54.7%). Only a small number of 

patients received an anaesthetic in combination 
with analgesia (Table 5). Forty-nine point one 

percent received suxamethonium and 54.7% re-

ceived rocuronium as a neuromuscular blocking 

agent. Nine patients received both. 
 

Characteristics of the intubation (Table 6) 

Successful first pass occurred in 77.2% of patients; 
19.3% of patients required a second attempt, and 

all patients were successfully intubated orally in 

three attempts or less (Table 1). 

 
Attempt one 

Eighty-two point seven percent of intubations were 

performed by ED clinicians, 92.3% were per-
formed by registrars. Intubator experience level 

was spread evenly. 

Two thirds of intubating clinicians used direct lar-
yngoscopy (66.7%). Difficult (grade 3-4 Cormack-

Lehane) laryngoscopy was reported in 16.6% of 

those using direct laryngoscopy and 18.8% using 

videolaryngoscopy (McGrath laryngoscope). Sev-
enty-one point one percent of intubations included 

the use of a bougie or stylet. Manual in-line sta   

. 

bilisation during intubation was provided in 26% 

of patients. 
 

Attempt two (Table 7) 

All second attempts at intubation were carried out 
by ED physicians. Most (63.6%) intubators were 

experienced. Of those needing at least two 

attempts, 81.8% of intubators in the first attempt 

had done <100 intubations. 
Ninety percent of the second attempts were under 

direct vision and 82% used a bougie or stylet. 

Twenty-seven point three percent maintained ma-
nual in-line stabilisation. 

Complications were reported in 54% of second 

intubations: one patient had vomitus blocking the 

airway view, two patients had oesophageal intu-
bations, one patient had unknown equipment 

failure and in another intubation the clinician 

switched from video to manual laryngoscopy due 
to unfamiliarity with the former. 

 

Attempt three 
Two patients were intubated on the third attempt. 

One was by an ED registrar who was inexperi-

enced, with consultant presence throughout. 

In eight months there were a total of 70 intubation 
attempts to achieve 57 successful intubations. All 

had a team leader and separate intubating doctor 

present. All team leaders were ED clinicians. One 
ED registrar performed seven intubations with 

success on first pass every time. Three clinicians 

performed three intubations each, nine clinicians 
performed two intubations each, and 18 clinicians 

performed only one intubation in the ED within the 

eight month study period. The speciality of five of 

these 18 clinicians were not recorded, the re-
maining 13 were ED clinicians. 

All tube placements were confirmed by using 

waveform capnography. 
 

Complications (Table 8) 

Overall, 17.5% of patients (10/57) had a com-

plication. The most frequent complications were 
desaturation (4/57) followed by hypotension, oeso-

phageal intubation, and requirement for a second 

dose of neuromuscular blocking agent to be given 
(2/57). 

One patient had two and another had four compli-

cations. The second patient was heparinised pre-
hospital, had 30 minutes of CPR and required three 

attempts to successfully intubate. 

 

Comparisons (Table 9) 
The number of attempts did significantly correlate 

with increasing complication rates. However, study   

. 
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numbers were low and other comparisons were 

unable to be made with any statistical certainty as a 
result. 

 

Discussion 

In this descriptive study 57 patients were intubated 

during a continuous eight month period, an average 

of 7.13 patients per month. This is similar to 

numbers that are quoted in previous studies. (6,7) 
 

We identified several areas of good practice 

All patients were pre-oxygenated and capnography 
was used to confirm endotracheal tube placement. 

This concurs with current recommendations (3) 

and ACEM policy. (10) Apnoeic oxygenation was 

used in two thirds of patients. Although recent data 
indicates that apnoeic oxygenation may not alter 

outcome (11) at the time of this data collection ap-

noeic oxygenation was regarded as a best practice. 
(12-14) 

There was a high proportion of seniority amongst 

team leadership overnight. Forty percent of intuba-
tions performed were consultant led and the rest 

had a senior registrar as the team leader. Generally, 

intubators with less experience were carrying out 

the first attempt at intubation with more experi-
enced intubators taking over for second attempts. 

This is highlighted by 62.5% of first attempts be-

ing carried out by those with <100 intubations, 
compared to 63.6% of second attempts by experi-

enced intubators. It is possible this could reflect an 

emphasis placed on training in a supportive envi-
ronment whilst also prioritising patient safety. 

Adverse events (AE) from intubation were 17.5%. 

This is favourable when compared to similar 

studies which quote 32.8% (9) and 23.9% (6) but 
in absolute terms this still constitutes 10 

complications from 57 patients. Self reporting does 

allow a degree of reporting bias, (15) however it is 
unclear whether lower AE rates were due to 

potential underreporting. This audit provides a 

baseline for ongoing comparison with the hope that 

this could further reduce towards zero. 
Whilst it remains controversial as to whether 

checklists improve overall patient outcome they 

have been shown to reduce patient harm through 
improved standardization and communication. (16-

18) 

Throughout the period of the audit, our department 
developed and introduced an "airways checklist" 

with the aim of standardising practice. This may 

have prompted planning and prior airway assess-

ment, both of which are key elements in ensuring 
optimum outcome. (3) A formal airway assessment 

was documented as being completed 50% of the    

. 

time, with use of the airway checklist in 54% of 

patients. However, only 9.4% of patients were in-
tubated in an emergent/arrest situation (where use 

of a checklist may be less feasible due to the emer-

gent nature of the scenario). It is possible that in-
creased checklist use may further reduce AEs. 

 

Areas identified as requiring improvement 

Studies have previously outlined the importance in 
first pass success rate for intubation in reducing 

adverse events (19-21) with AEs tripling to nearly 

50% after two attempts. Of note, whilst the first 
pass success rate for intubation was lower in com-

parison to other studies (as outlined below) the 

adverse event rate was also lower. 

Almost a quarter of all patients required more than 
one attempt for intubation, 78.8% of patients were 

intubated on the first attempt. This rates poorly 

compared to other studies which quote 87.4%, (9) 
83%, (5) and 82%. (6) It is hypothesised that inex-

perience or inadequate skills maintenance contrib-

uted to this result. With a department average of 
only seven intubations per month, opportunities for 

trainees to gain adequate experience are lacking. 

Indeed, only one ED registrar (already experi-

enced) performed seven of seven successful intu-
bations. This is in comparison to 27 clinicians (of 

whom at least 23 were ED clinicians) performing 

only one or two intubations in the eight month pe-
riod within the ED. Such low exposure to what is 

an advanced, high risk skill has substantial ramifi-

cations for acquisition of skills and their ongoing 
maintenance. Pathways for development and 

maintenance of the required skills are being ex-

plored through other environments including simu-

lation, Anaesthesia Departmental liaison and for-
mal courses. 

On reviewing the laryngoscopic grades of view 

reported at each attempt, 81% of first attempts 
were reported to have an easy view (grade 1-2) on 

direct visualisation. Whilst on the second attempt, 

only one patient was noted to have a difficult view 

(grade 3). Of those who needed at least two 
attempts, 81.8% of intubators in the first attempt 

had done <100 intubations compared to 36.4%  in 

the second attempt. Difficult laryngoscopy (grade 
3-4) was reported in 16.6% of those using direct 

laryngoscopy and 18.8% of those using 

videolaryngoscopy. The expected incidence of a 
grade 3-4 view is less than 1.2%. (22) A number of 

possible explanations for this disparity are pro-

posed: lack of familiarity with the laryngoscope 

and poor technique may contribute, particularly 
with regard to videolaryngoscopic use, incorrect 

application of Cormack-Lehane grade or unfamil-   

. 
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iarity with its use, suboptimal patient positioning 

(only 10.4% of patients were ramped) or exaggera-
tion of difficulty following a failed intubation at-

tempt. Alternatively, the ED patient population 

may still provide inherently more difficult grades 
of airway than those undergoing elective anaesthe-

sia simply by the acute nature of the presentation, 

potential for distorted anatomy and unstable physi-

ology. (2,3) 
Interestingly, more complications were reported 

with videolaryngoscopy (McGrath) 37.5% com-

pared to direct laryngoscopy 12.5%. Of the 16 
videolaryngoscopy uses for the first attempt, 12 

patients were not predicted to have a difficult air-

way. It is not documented why the McGrath was 

chosen as first line in these 12 cases. It is possible 
however that an inexperienced operator considered 

it could make intubation easier or that its use was 

considered primarily as teaching aid. 
Appropriate patient positioning is important and 

patients should be ramped if possible to aid pre-

oxygenation and improved view. (9,23) However, 
only 10.4% of patients were ramped. Thirty-one 

point three percent had an occipital pad or pillow. 

Less than a quarter of patients required manual 

inline C spine immobilisation. 
NAP4 (3) has shown that obese patients are twice 

as likely to develop serious airway complications 

during general anaesthesia compared to non obese 
patients. Only 14% of intubated patients in this 

study were obese (>100kg). The rate of obesity in 

New Zealand is currently 31%. (24) This unex-
pectedly low number is not representative of the 

typical ED patient population and could perhaps 

have contributed to the lower number of AEs re-

ported in this study. 
The use of cricoid pressure was associated with 

higher number of complications (16.2% versus 

60%). This result correlates with multiple studies 
where it is shown to be not useful and potentially 

be harmful. (25,26) NAP4 (3) showed regurgita-

tion/aspiration to be the major airway complication 

but with no evidence of harm. Use of cricoid pres-
sure remains controversial. (3,25-28) Its use is not 

recommended in our airway checklist. 

Etomidate was the most frequently used agent for 
sedation and anaesthesia (54% of patients) because 

48.2% of patients had indications for intubation 

that could be complicated by hypotension and in-
creased intracranial pressure. (29,30) 

Two sepsis patients were both intubated with 

etomidate. Whilst researchers have raised concerns 

with etomidate use in sepsis and its effect on ad-
renal suppression (31) a multicenter randomized    

. 

trial of critically ill patients requiring urgent intu-

bation compared etomidate and ketamine and 
found no significant difference in organ failure 

score, 28-day mortality, or intubating conditions 

between the two groups. (32) A metanalysis has 
since confirmed single dose etomidate does not 

increase mortality in patients with sepsis. (33) 

Only a small number of patients received an anaes-

thetic in combination with an analgesia. Thirty-
four percent of intubations using propofol or 

etomidate had concurrent use of opioid analgesia. 

 
Limitations 

The study comprised very small numbers carried 

out in a single institution. It required voluntary 

completion of a hand-written form within a work-
ing ED. In order to obtain full capture of data in-

vestigators had to retrospectively complete some 

forms, review clinical notes and contact team lead-
ers directly. This was time consuming and some 

forms were still incomplete or partially illegible. 

The study was conducted over a continuous eight-
month period rather 12 months due in part, to a 

delay in introducing the airway checklist within 

WHED. This timeframe for data collection may 

have missed some seasonal variation. 
 

Recommendations 

Overall, a higher proportion of intubations were 
performed by WHED clinicians than previous 

studies. (6,7) but with seven intubations per month 

on average it is unlikely that a trainee or emergen-
cy physician in full time practice will see enough 

cases requiring RSI to use the procedures alone to 

maintain skills and other training opportunities 

should be sought. Suggestions include the expan-
sion of training focusing on team work and com-

munication, use of a checklist as a teaching aid, 

facilitating familiarity with equipment especially 
videolaryngoscopy. Creating increased awareness 

of the importance of analgesia. In addition, the use 

of didactic teaching, high fidelity simulation and 

involvement of our anaesthetic colleagues in order 
to achieve this. (34) Better documentation is highly 

recommended. The use of a version of the study 

data collection form could form part of standard 
documentation of intubation procedures within 

WHED. The feasibility of creating a mandatory 

record for intubation as a ‘procedure’ on WHED 
electronic database should be explored to improve 

quality processes. Finally, ideally 100% compli-

ance with the use of the airway checklist should be 

encouraged and re-auditing should occur. 

 



 

 

 

 

 

 

 

 

 

 

 

Table 1. Baseline descriptive data of the events 

 

Variables Frequency Percentage 

Age (years) (n=57) 

- 0-17 

- 18-65 

- >65 

 

5 

40 

12 

 

8.8 

70.2 

21.1 

Gender (n=57) 

- Female 

 

28 

 

49.1 

Weight (kg) (n=36) 

- <100 kg 
- >100 kg 

 

31 
5 

 

86.1 
13.9 

Speciality of intubator (n=52) 

- Anaesthetics 

- ED 
- ICU 

 

6 

43 
3 

 

11.5 

82.7 
5.8 

Intubator experience (n=48) 

- <10 intubations 
- 10-100 intubations 

- >100 intubations 

 

11 
19 

18 

 

22.9 
39.6 

37.5 

Time of induction (n=39) 

- Day (>8 a.m. - <5 p.m.) 
- Evening (>5 p.m. - <10 p.m.) 

- Night (>10 p.m. - <8 a.m.) 

 

18 
9 

12 

 

46.2 
23.1 

30.8 

Frequency of attempts 

- 2 attempts 
- 3 attempts 

 

11 
2 

 

19.3 
3.5 

Disposition (n=53) 

- Died in ED 
- Extubated in ED 

- ICU 

- Operating theatre 

 

1 
1 

43 

8 

 

1.9 
1.9 

81.1 

15.1 

 
Legend: ED=emergency department; ICU=intensive care unit. 
 

156 Crit Care Shock 2018 Vol. 21 No. 4 

Conclusion 

This audit provides a baseline of local data from 
which to drive further quality improvement pro-

cesses. In particular, it has identified that there are 

limited opportunities for training and skills mainte-
nance in a high-risk procedure. Adverse incidents 

are common and so resources should be utilized in 

addressing areas of training, processes and ongoing 

audit. 
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Table 2. Team leader seniority according to time of day 

 

Time of induction Team leader registrar Team leader consultant 

Frequency Percentage Frequency Percentage 

Day (>8 a.m. - <5 p.m.) 

Evening (>5 p.m. - <10 p.m.) 
Night (>10 p.m. - <8 a.m.) 

6 

4 
6 

31.6 

44.4 
60.0 

13 

5 
4 

68.4 

55.6 
40.0 

 

 

Table 3. Indications for intubation 
 

Reasons for intubation Frequency (n=53) Percentage 

Airway obstruction 

Altered mental status - not overdose 
Burn/inhalation 

Cardiac arrest 

Cardiac failure 
Head injury - airway not patent 

Head injury - reduced GCS 

ICH/stroke 

Neck/facial trauma 
Overdose/ingestion 

Respiratory failure 

Seizure 
Sepsis 

Shock 

1 

2 
1 

5 

1 
2 

10 

6 

1 
10 

4 

6 
2 

2 

1.9 

3.8 
1.9 

9.4 

1.9 
3.8 

18.9 

11.3 

1.9 
18.9 

7.5 

11.3 
3.8 

3.8 

 

Legend: GCS=Glasgow coma scale; ICH=intra cranial haemorrhage. 
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Table 4. Prior to intubation procedures 

 

Variables Frequency Percentage 

Pre-assessment (n=44) 

- Formal airway assessment made 

- Laryngoscopy predicted to be difficult  

 

22 

12 

 

50.0 

27.3 

Pre-oxygenation (n=50) 

- BVM 

- BVM+PEEP 

- CPAP/BiPAP 
- NRBM 

 

28 

5 

1 
16 

 

56 

10 

2 
32 

Apnoeic oxygenation (n=50) 

- Nil 
- Nasal prongs 

- BVM 

- CPAP/BiPAP 

- LMA 

 

17 
20 

13 

0 

0 

 

34.0 
40.0 

26.0 

- 

- 

Patient positioning (n=48) 

- Bed tilted 

- Flat 
- Pillow or occipital pad 

- Ramped or head up 

 

1 

27 
15 

5 

 

2.1 

56.3 
31.3 

10.4 

Pre-RSI checklist used (n=44) 24 54.5 

 

Legend: BMV=bag mask ventilation; PEEP=positive end-expiratory pressure; CPAP=continuous positive 

airway pressure; BiPAP=bilevel positive airway pressure; NRBM=non-rebreather mask; LMA=laryngeal 

mask airway; RSI=rapid sequence induction. 

 
 

Table 5. Medications used for intubation 

 

Medication used Frequency Percentage 

Nil 2 3.8 

Ketamine 4 7.5 

Propofol 14 26.4 

Etomidate 29 54.7 

Thiopentone 0 0.0 

Fentanyl 18 34.0 

Suxamethonium 26 49.1 

Rocuronium 29 54.7 

Missing data 4 7.5 

Propofol and fentanyl 9 17.0 

Propofol and etomidate 2 3.8 

Etomidate and fentanyl 9 17.0 

Ketamine and fentanyl 1 1.9 

Suxamethonium and rocuronium 9 17.0 
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Table 6. Characteristics of intubation attempts 

  
Attempt 1 Attempt 2 Attempt 3 

Intubating pa-

rameters 

Frequency Percentage Frequency Percentage Frequency Percentage 

Intubator spe-
ciality  

- Anaesthetics 

- ED 

- ICU 

 
n=52 

 
n=11 

 
n=2 

6 

43 

3 

11.5 

82.7 

5.8 

0 

11 

0 

- 

100 

- 

0 

2 

0 

- 

- 

- 

Intubator sen-

iority  

- Consultant 

- Registrar 

 

n=52 

 

n=11 

 

n=2 

4 

48 

7.7 

92.3 

6 

5 

54.5 

45.5 

1 

1 

- 

- 

Intubator ex-

perience  

- <10 

- 10-100 
- >100 

 

n=48 

 

n=11 

 

n=2 

11 

19 
18 

22.9 

39.6 
37.5 

1 

3 
7 

9.1 

27.3 
63.6 

1 

0 
1 

- 

- 
- 

Laryngoscope 

type  
- Manual 

- Video 

 

n=48 

 

n=11 

 

n=2 

32 
16 

66.7 
33.3 

10 
1 

90.9 
9.1 

1 
1 

- 
- 

Grade direct 

vision  
- 1 

- 2 

- 3 

- 4 

 

n=32 

 

n=8 

 

n=1 

19 
7 

3 

3 

59.4 
21.9 

9.4 

9.4 

3 
4 

1 

0 

37.5 
50 

12.5 

0 

0 
0 

1 

0 

- 
- 

- 

- 

Grade video  

- 1 

- 2 

- 3 
- 4 

n=12 n=1 n=1 

7 

3 

1 
1 

58.3 

25 

8.3 
8.3 

0 

0 

1 
0 

- 

- 

- 
- 

0 

0 

1 
0 

- 

- 

- 
- 

Adjuncts 

- Bougie 

- Stylet 
- Neither 

n=45 n=11 n=2 

18 

14 
13 

40 

31.1 
28.9 

4 

5 
2 

36.4 

45.5 
18.2 

1 

1 
0 

- 

- 
- 

Maneuvers  

- ELM 

- Cricoid 
- MILS 

n=42 n=11 n=2 

7 

5 
11 

16.7 

11.9 
26.2 

1 

2 
3 

9.1 

18.2 
27.3 

1 

1 
0 

- 

- 
- 

 

Legend: ED=emergency department; ICU=intensive care unit; ELM=external laryngeal manipulation; 

MILS=manual in-line stabilisation. 
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Table 7. Intubator experience specifically in those patients requiring multiple attempts 

  
Attempt 1 Attempt 2 Attempt 3  
Frequency Percentage Frequency Percentage Frequency Percentage 

Intubator 

experience 
- <10 

- 10-100 

- >100 

 

n=11 

 

n=11 

 

n=2 

5 
4 

2 

45.4 
36.4 

18.2 

1 
3 

7 

9.1 
27.3 

63.6 

1 
0 

1 

- 
- 

- 

 

 

Table 8. List of complications in order of frequency 

 

Complications Frequency 

Nil 47 

Desaturation 4 

Hypotension 2 

Second dose neuro muscular blocking agent needed 2 

Oesophageal intubation 2 

Equipment failure 1 

Bradycardia 1 

Main stem bronchi intubation 1 

Vomiting with aspiration 1¨ 

Other 1 

Dental injury 0 

Airway trauma 0 

Laryngospasm 0 

Medication error 0 

Cardiac arrest 0 

2 complications 1§ 

3 complications 0 

4 complications 1© 

 

Legend: ¨=required 3 intubation attempts due to vomitus in airway obstructing view; §=desaturation and 

hypotension; ©=equipment failure, desaturation, 2nd dose neuromuscular blocking agent, “other” blood 

expelled from ETT. 
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Table 9. Complications compared with variables listed 

 

Complications compared with p value 

Age group 0.358 

Intubation reason 0.42 

Team leader seniority 0.483 

Intubator speciality 0.285 

Intubator seniority 0.163 

Intubator experience 0.287 

Formal assessment made 0.721 

Predicted difficult airway 0.433 

Pre-RSI checklist use 0.147 

Pre-oxygenation 

- Nil 

- Nasal prongs 
- BVM 

 

1 

1 
0.928 

Patient position 0.685 

Time of intubation 0.171 

Inductions medication used 0.153 

Number of attempts 0.042 

Video vs direct 0.064 

View grades direct 0.117 

View grades video 0.788 

Adjuncts used 0.257 

ELM 0.314 

Cricoid 0.057 

MILS 0.403 

 

Legend: BVM=bag valve mask; ELM=external laryngeal manipulation; MILS=manual in-line stabilisation. 
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Figure 1. Comparison of complications during intubation 

 

Comparison of complications during intubation and; 

 

Patient age: paediatric (0-15 yrs), adult (16-70 yrs), and elderly (71+ yrs) 

Indication for intubation 
Team leader seniority 

Intubator seniority: registrar vs consultant 

Intubator experience defined as number of previous intubations (<10, 10-100, >100) 
Airway predicted to be difficult? 

Formal airway assessment done 

Baseline level of obtundation (abnormal saturation, heart rate, GCS<15) 
Pre-RSI checklist used? 

Pre-oxygenation 

Apnoiec O2 methods 

Patient position 
Time of intubation: >8 a.m. - <5 p.m., >5 p.m. - <10 p.m., >10 p.m. - <8 a.m. 

Ketamine vs propofol vs etomidate 

Number of attempts 
Laryngoscopy (video vs direct) 

First vs other attempts; 

Seniority of intubator 

Videolaryngoscopy vs direct laryngoscopy 
Stylet/bougie/neither 

External laryngeal manipulation 

Cricoid pressure 
Manual in-line stabilisation 

 

Legend: GCS=Glasgow coma scale; RSI=rapid sequence induction. 
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Appendix 1 

The Sharp End. New Zealand Emergency Medicine Network-Australian New Zealand Emergency 
Department Airway Registry (NZEMN-ANZEDAR) [Internet]. 2016 [cited 2016 May 26]. Available from: 

http://www.thesharpend.org/airway-registry/ 
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Appendix 2 

Data collection form 
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