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A B S T R A C T

Background: Competency in the Airway Breathing 
Circulation Disability Exposure (ABCDE) approach is 
required for working in the emergency department. There 
is limited knowledge on how often and how completely 
the ABCDE approach is applied to medical patients. The 
objectives of this study were to assess the frequency 
with which the ABCDE approach was used in potentially 
unstable patients and to determine factors influencing the 
choice of whether or not to use the ABCDE approach.
Methods: This observational pilot study included 
270 medical patients admitted to the emergency 
department and it was observed if and how completely the 
ABCDE approach was performed. We registered several 
factors possibly determining its use.
Results: Of the 270 patients included, 206 were identified 
as possibly unstable patients based on their triage code. 
The ABCDE approach was used in a minority of these 
patients (33%). When the ABCDE approach was used, it 
was done rapidly (generally within 10 minutes) and highly 
completely (> 80% of needed items). The choice not to 
use the ABCDE approach was frequently based on a first 
clinical impression and/or vital signs obtained during 
triage. The ABCDE approach was used more often with a 
higher triage code. 
Conclusions: We show that the emergency department 
staff are capable of performing the ABCDE approach 
rather completely (83%), but it was only used in the 
minority of potentially unstable patients. Important factors 
determining this choice were the vital signs on triage and 
a quick first impression. Whether this adequately selects 
patients in need for an ABCDE approach is not clear yet. 
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I N T R O D U C T I O N

A structured approach is considered a hallmark of the 
initial care of specific medical emergencies. It facilitates 
optimal use of time and early recognition of deterioration, 
especially in the so-called ‘golden hour’ which is the first 
hour after onset of injury or illness when resuscitation 
could be most beneficial.1,2 This golden hour has been 
recognised in various emergencies such as trauma, 
stroke, sepsis and shock.3-5 The application of a structured 
approach has become standard in trauma. This approach 
for early recognition and treatment of life-threatening 
conditions in trauma has been trained in trauma courses 
for decades.5,6 Training of a systematic approach using 
the Airway Breathing Circulation Disability Exposure 
(ABCDE) primary assessment in other medical 
emergencies has increased during recent years, although 
solid evidence of the clinical benefits for patients using 
the ABCDE approach is lacking. Despite this lack of hard 
evidence, the Dutch Inspection for Healthcare (IGZ) 
requires that physicians treating patients in the emergency 
department are ABCDE trained.7 The scale of transfer 
to real practice and the extent of the application of a 
structured approach in the emergency department (do 
they actually apply what they have learned in training) is 
not exactly known. The basics of the ABCDE approach are 
shown in table 1.8
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We have completed an observational pilot study to 
register the use of the ABCDE approach in the emergency 
department (ED) in medically ill patients. We investigated 
whether triage code was associated with performing 
an ABCDE approach and why a doctor did not deem an 
ABCDE approach necessary. 

M A T E R I A L S  A N D  M E T H O D S

An observational pilot study was conducted in the ED 
of a tertiary care university hospital with over 34,000 
ED visits annually. During a seven-week period from 
August 2014 until October 2014 a convenience sample 
was obtained by screening all medical patients older than 
18 years admitted to the ED for the internist or emergency 
physician between 08.00 and 17.00 hours from Monday to 
Friday on 30 random days. All staff and residents/interns 
in our ED, except medical students, had to successfully 
complete a two-day ABCDE course before they could treat 
patients in the ED. In the Netherlands, there are several 
of these ABCDE courses provided, consisting of lectures 
and practical hands-on sessions using simulation. If the 
attending physician planned to use the ABCDE approach, 
informed consent was obtained from the patient and 
physician to observe the procedure. The observer was 
able to observe/include only one patient at a time. Before 
assessing the patients, the treating physician was asked 
which approach he was going to use and the reasons 
for this specific approach, including reasons for not 
performing the ABCDE approach. Baseline data were 
registered including elapsed time until the start of the 
ABCDE approach, duration of the ABCDE approach, basic 
patient characteristics (triage code, reason for ED visit) 
and physician characteristics (physicians and residents 
were asked about their specialty, duration of current 
education and years of experience since graduation from 
medical school). The triage code was allocated by a trained 

triage nurse based on the main complaint, basic vital 
parameters and expected amount of resources needed, 
according to the Emergency Severity Index. This results 
in five triage codes: red meaning immediate resuscitation 
needed; orange almost immediate resuscitation needed 
(within ten minutes); yellow denotes a potentially ill 
patient with resuscitation needed within one hour, or two 
or more resources (investigations/diagnostics) needed; 
green no resuscitation needed but treatment within two 
hours and only one resource needed and finally blue 
no resources needed and treatment within four hours. 
Patients were divided into two groups based on their 
triage code: red, orange and yellow were grouped together 
as urgent or (potentially) unstable patients, green and 
blue as non-urgent or stable patients. Potentially unstable 
patients can have various serious conditions, for example 
sepsis, overdose or acute abdominal pain. The ABCDE 
approach was observed and its completeness was registered 
using an observational list (figure 1). Completeness scores 
were calculated by dividing the number of performed 
checklist items by the total number of checklist items 
(26) multiplied by 100, resulting in a possible score 
between 0 and 100. Data collection was performed by one 
investigator. The study was approved by our local Medical 
Ethics Committee. 

Data analysis
Data were analysed using IBM SPSS version 22.0. 
A p-value less than 0.05 was considered statistically 
significant. Descriptive statistics were used. The 
Jonckheere-Terpstra test was used for the relation between 
triage code and time until the ABCDE approach. A 
Cochran-Armitage trend test and gamma association 
were used to describe the relation between the frequency 
with which ABCDE was used and the triage code. 
Fisher’s exact test compared the frequency of performed 
ABCDE approaches between the two different triage 
groups (potentially unstable or not potentially unstable). A 
Mann-Whitney U test was used to compare not normally 
distributed ABCDE scores between different groups. 

R E S U L T S

We enrolled 270 patients and the ABCDE approach was 
used in 69 (26%) of them. All 270 patients were included 
in the data analysis. For data analysis concerning the 
scoring of the completeness of the ABCDE approaches, 
19 of the 69 (29%) ABCDE approaches were excluded due 
to the following reasons: two patients waived informed 
consent and in 17 patients the observer had more than 
one patient at one time so was not able to observe both. 
No patients were missed due to decreased level of 
consciousness. Based on their triage code, 206 of 270 

Table 1. Basics of the ABCDE approach

Letter Life-threatening condition

A – Airway Airway blockage, cervical spine injury

B – Breathing Tension pneumothorax, pulmonary 
oedema, bronchospasm

C – Circulation Shock (hypovolaemic, obstructive, 
distributive, cardiogenic)

D – Disability Seizure, hypoglycaemia, meningitis, 
intracranial haemorrhage or infarction, 
intoxication 

E – Exposure Hypothermia or hyperthermia, critical skin 
conditions such as fasciitis or urticaria



108

A P R I L  2 0 1 7 ,  V O L .  7 5 ,  N O .  3

The Netherlands Journal of Medicine

Olgers et al. ABCDE primary assessment in the emergency department.

(76%) patients were classified as potentially unstable. In 
these 206 patients, the ABCDE approach was used in 67 
(33%) of the cases in contrast to 2 of 64 (3%) in the stable 
patients (p < 0.001, table 2). 
With increasing acuity of patients, defined as an increase 
in triage code, the ABCDE approach was applied more 
frequently (Gamma association r = 0.779, table 3). In 
patients with the highest triage code (red) the ABCDE 
approach was used in 100% of the cases (n = 3) while in the 
lowest groups (green and blue) in only 0-4 %. In patients 
with triage code yellow the ABCDE approach was used in 
only 24% of the cases. 
Time delay before commencing the ABCDE approach 
significantly decreased by an increasing triage code 
(table 4). In unstable patients (triage code red and orange) 
the primary assessment was initiated within 10 minutes 
in more than 75% of patients. The duration of the ABCDE 
approach itself was less than 10 minutes in 75% of patients, 
with a median time of 7 minutes. 
The ABCDE approach was not performed in 139 (67%) 
of the (potentially) unstable patients (those with triage 
code red, orange and yellow grouped together). The main 
reasons were: 1) the patient seemed stable after a short 
clinical assessment (30%), 2) the reason for the ED visit 
suggested a stable patient (20%), 3) the patient was first 
seen by a medical student who was not trained in the 
ABCDE approach (11%) and 4) the vital signs measured by 
the triage nurse suggested a stable patient (10%). 
In total 50 ABCDE approaches were observed, performed 
by 21 different physicians including 7 consultants (grouped 
as specialists), 11 residents and 3 medical students (last 
two grouped as non-specialists) (table 5). Mean observed 
ABCDE approaches where 2.38 for every physician. 
Despite the difference in years of experience between the 
two groups, the ABCDE completeness scores were similar 
(82.2 and 84.0; p = 0.309). Vital parameters were noted in 
every patient while investigation of cervical spine injury 
or palpation of central or peripheral arteries in less than 
50% (table 6). 

Figure 1. Observation list for assessing the  
ABCDE approach

Tick box if performed

Airway

Assess if patient is able to talk normally ∏

Assess skin colour (cyanosis, pallor, etc.) ∏

Aware of abnormal (wheeze, stridor, gurgling or 
snoring) or no breathing sounds

∏

Inspect mouth ∏

Assess possibility of cervical spine injury ∏

Breathing

Ask helper to apply pulse oximetry and assess saturation ∏

Perform lung auscultation ∏

Assess respiratory rate ∏

Aware of laboured breathing (e.g. use of accessory 
respiratory muscles nasal flaring, etc.)

∏

Inspect chest wall movements for symmetry ∏

Circulation

Ask helper to perform blood pressure measurement 
and assess blood pressure

∏

Assess pulse rate ∏

Assess capillary refill time ∏

Perform auscultation of heart ∏

Assess cardiac rhythm (regular or irregular) ∏

Perform orienting abdominal examination 
(auscultation and palpation)

∏

Assess skin temperature and moisture (e.g. warm/cool, 
dry/clammy) 

∏

Inspect if jugular venous pressure is elevated ∏

Palpate central or peripheral pulse ∏

Disability

Assess level of consciousness using the Glasgow Coma 
Score or the AVPU method

∏

Examine motor function of limbs for lateralising signs ∏

Evaluate size of pupils and pupillary light reflexes ∏

Assess meningeal irritation ∏

Ask helper for blood sugar value ∏

Exposure

Ask helper to measure body temperature and assess 
temperature

∏

Perform head-to-toes clinical examination for signs of 
trauma, skin reactions (rashes), signs of DVT 

∏

AVPU = Alert Verbal Pain Unresponsive; DVT = deep venous thrombosis

Table 2. ABCDE in stable and (potentially) unstable 
patients

Patients (n = 270) Stable* (n = 64) Potentially 
unstable** (n = 206)

ABCDE (n = 69) 2 (3.1%) 67 (33%)

No ABCDE (n = 201) 62 (97%) 139 (67%)

P-value < 0.001†

Baseline characteristics for using the ABCDE approach in absolute 
numbers and (percentages). *Patients with triage codes non-urgent 
(blue or green). **Patients with triage codes urgent (yellow, orange 
and red). †Fischer’s exact test to compare frequency of use of ABCDE 
approach between stable and unstable patients.
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D I S C U S S I O N

This is the first study investigating the use of the ABCDE 
approach in medical patients in the ED. It shows that the 
ABCDE approach is performed more often and sooner 
after admission in (potentially) unstable patients with more 
urgent triage codes. It was performed in 100% of patients 
with the highest triage code although this group included 
only three patients. This supports the idea that if an acutely 
ill patient is recognised, the ABCDE approach is the 
preferred method for assessing these patients. However, 
we found that in the majority (67%) of potentially unstable 
patients (those with triage code red, orange and yellow 
grouped together) the ABCDE approach was not used to 
assess the patient. In the group with the second highest 
triage code (orange) the ABCDE approach was performed 
in only 59% of patients, which decreased to 24% in patients 
with triage code yellow. Therefore, although the use of 
the ABCDE approach is associated with triage code, it is 
only performed in the minority of all potentially unstable 

patients despite the medical staff being trained to perform 
this approach in such patients. 
We also found that if the ABCDE approach is performed, 
it is done efficiently with high completeness scores. There 
was no significant association between completeness 
scores and triage code. All staff and residents in our ED, 
except medical students, had to complete an ABCDE 
course before they could treat patients in the ED, which 
might explain the high completeness scores. Interestingly, 
residents and experienced staff have similar but not 
maximum ABCDE completeness scores (83 instead of 100) 
which might reflect that doctors think they do not need 
all the parameters to exclude potentially life-threatening 
diseases or stabilise the patients. For example, immediate 
testing for hypoglycaemia may not be necessary when the 
patient has a maximum Glasgow Coma Scale without signs 
of neurological impairment. 
We tried to identify other factors, apart from triage code, 
affecting the use of the ABCDE approach. The main 
reasons for omitting the ABCDE approach were that the 

Table 3. Relation between triage code and ABCDE use

Triage code Red (n = 3) Orange (n = 44) Yellow (n = 159) Green (n = 55) Blue (n = 9)

ABCDE (n = 69) 3 (100%) 26 (59%) 38 (24%) 2 (4%) 0 (0%)

No ABCDE (n = 201) 0 (0) 18 (41%) 121 (76%) 53 (96%) 9 (100%)

n = total number of patients. Cochran-Armitage trend test for relation between triage code and frequency of ABCDE approach use, p < 0.001. 

Table 4. Time elapsed until ABCDE approach

Time elapsed until ABCDE approach

Triage code Median P25-75 Min-max p-value*

Red (n = 3) 4 3-4 3-7

0.015

Orange (n = 19) 7 4-9 2-19

Yellow (n = 27) 9 4-24 3-57

Green (n = 1) 16 16-16 16-16

Blue (n = 0) - - -

n = total number of patients with this triage code. Time in minutes. P25-75 reflects 25th and 75th percentile, min-max reflects minimum and maximum 
time elapsed until ABCDE. *Jonckheere-Terpstra for relation between time intervals to ABCDE and triage code.

Table 5. ABCDE completeness score

Total group (n = 50) Specialist (n = 13) No specialist (n = 37) P-value*

Completeness score 
(0-100)

83.5 (1.3) 82.2 (2.2) 84.0 (1.6) 0.309

Experience (years) 5.0 (0.9) 14.0 (1.3) 1.8 (0.3)

Completeness score as mean (standard error). *Mann-Whitney U test.
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patient seemed stable at a first glance (clinical impression), 
the reason for visiting the ED or the vital signs done by the 
nurse did not indicate instability or the medical student 
had no training in the ABCDE approach. In a previous 
study, we showed that a higher clinical impression score 
given by the attending physicians and ED nurse correlated 
with the severity of sepsis and amount of resources 
needed.9 It is not known if it is safe enough to use only 
a clinical impression score initially and then to decide if 
an ABCDE approach is needed. Our data indicate that a 

complete ABCDE can be performed within 10 minutes in 
the majority of patients, so the time benefit of performing 
only a clinical impressions score may not weigh up against 
the risk of not recognising an unstable patient. The fact 
that a few vital signs are normal or the medical student is 
not trained in treating acutely ill patients is in our opinion 
not a good argument to omit an ABCDE approach. 

Limitations
An observational single-centre pilot study was conducted 
in a tertiary academic hospital. We performed a pilot 
study to gain insight into whether the ABCDE approach 
learned in a simulation-based training was applied in real 
practice. It is as yet unknown whether our results also 
apply to other EDs. We expect that in our region, the use 
and completeness of the ABCDE approach is lower in other 
EDs as we are a tertiary university hospital with multiple 
unstable patients presenting to our ED every day. 
The physicians knew they were under observation and this 
may also lead to both more frequent use of the ABCDE 
approach and higher completeness scores in this study 
(the Hawthorne effect: research participants alter their 
behaviour when observed).10 It is possible that these scores 
are lower when they are not under observation and this 
Hawthorne effect may also partially explain the high 
percentage of ABCDE use in patients with the highest 
triage codes. Video recording is not allowed in our ED 
so we were not able to correct for this bias. We asked the 
physicians if they planned to use the ABCDE approach 
which may have positively influenced this number.
We only scored whether an item was performed but we 
did not register the quality of the ABCDE parameters or 
the following interventions and treatments. Although 
we conclude that junior doctors and staff have similar 
completeness scores it is possible that the actions and 
diagnosis after the ABCDE approach are different. In this 
study, it is possible that associations are not significant 
because of the small sample size. The checklist was 
developed and used by a single researcher. The Emergency 
Severity Index score is the triage system used in our 
hospital. We have chosen to group triage codes of red, 
orange and yellow together as potentially unstable. This 
might overestimate the number of patients who are 
labelled as potentially unstable but we believe this is 
the most practical cut-off value to screen for those in 
whom an ABCDE approach might be beneficial (high 
sensitivity). This study was not designed to register 
the clinical course of the patients in whom an ABCDE 
approach was omitted, so no conclusion can be made if 
the lack of an ABCDE approach negatively influenced 
patient outcome. It is currently not known if using the 
ABCDE approach improves patient care compared with 
only clinical judgment and experience. In many EDs in the 
Netherlands though, the treating physicians are young and 

Table 6. Percentage of items performed

Examination Performed

Airway Responsiveness patient 100%

Skin colour 98%

Breath sounds 94%

Mouth inspection 58%

Cervical spine injury 30%

Breathing Pulse oximetry 100%

Lung auscultation 98%

Respiratory rate 92%

Aware of laboured breathing 79%

Chest wall movements 76%

Circulation Blood pressure 100%

Pulse rate 100%

Capillary refill time 96%

Heart auscultation 92%

Cardiac rhythm 92%

Global abdominal examination 
(auscultation and palpation)

92%

Skin temperature and sweating 76%

Jugular venous pressure 52%

Palpation of central or peripheral 
artery

46%

Disability Level of consciousness (Glasgow 
coma score or AVPU-scale)

98%

Lateralisation 90%

Pupillary light reflexes 88%

Sign of meningeal irritation 70%

Blood glucose 64%

Exposure Temperature 98%

Head-to-toe clinical examination 92%

Percentage of checklist items performed based on all observed 
ABCDE-approaches.
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inexperienced, especially during evenings and weekends. 
We hypothesise that the ABCDE approach might help them 
to improve recognition of life-threatening disease and early 
resuscitation. It is also not known if the potential benefits 
of the ABCDE approach are explained by more coordinated 
and intensified care or by the specific interventions itself. 
These are important issues to address in subsequent 
studies. 

C O N C L U S I O N

Our study shows that although the ABCDE primary 
assessment is performed more often and sooner in 
(potentially) unstable patients with more urgent triage 
codes, it was still not used in the majority (67%) of 
potentially unstable patients. When the ABCDE 
approach was used, it was performed efficiently (e.g. 
high completeness scores). The ABCDE approach is the 
preferred method, as stated by the government and several 
professional specialty organisations, for assessing an 
acutely ill patient but it seems not to be clear when to use 
it. Important factors determining not to use the ABCDE 
approach were: 1) using a short clinical impression of the 
patient instead, 2) stable vital signs recorded by the nurse, 
3) the reason for visiting the ED suggests a stable patient 
and 4) the patient was first seen by a medical student 
who was not trained in the ABCDE approach. Currently 
it is not known if replacing the ABCDE approach by a 
short clinical impression (including only looking at a 
few vital signs recorded by the nurse) is a safe strategy to 
select patients in need for early resuscitation. Hospitals 
(and ABCDE courses) therefore should not only focus on 
teaching the content of the ABCDE itself, but also on the 
implementation of its use in every potentially unstable 
patient. More research is needed to determine whether 

performing the ABCDE approach indeed improves patient 
outcomes, since early treatment in various conditions 
begins with early recognition. 
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